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CONSUMER PROTECTION ISSUES IN THE DEVELOP-

MENT OF SOLAR ENERGY

THURSDAY, SEPTEMBER 21, 1978

HOUSE OF REPRESENTATIVES,
SUBCOMMITTEE ON OVERSIGHT AND INVESTIGATIONS,

• COMMITTEE ON INTERSTATE AND FOREIGN COMMERCE,
Wa81,ington, D.C.

The subcommittee met, pursuant to notice, at 10 a.m., in
 room 2322,

Rayburn House Office Building, Hon. John E. Mos
s, chairman,

presiding.
Mr. Moss. The committee will be in order.
This morning's hearing on consumer protection issues in

 the devel-

opment of solar energy systems continues the subcommit
tee's review

of solar technologies which can be used by consumers no
w. A previous

hearing focused on passive solar systems. This hearing w
ill deal with

the better known active systems.
These systems hold out the possibility of substantially

 displacing

traditional fossil fuels in a number of important appli
cations, such

as in water and space heating.
Based on this bright promise, the President directed on S

un Day,

May 3, 1978, that a Domestic Policy Review Group be 
established

to develop policy options and recommendations for the effect
ive devel-

opment and maximum economic use of solar energy.

Approximately 7,000 residential units and 200 commer
cial units

have already been funded by the Federal Government un
der the na-

tional solar heating and cooling demonstration program,
 and the

President, as an interim measure, has recommended that $10
0 million

be added to the Federal solar energy budget for fiscal year 
1979.

If this is accomplished, the Federal solar energy budget woul
d climb

over the $500 million mark. These figures, moreover, do not 
reflect the

cost to the Government in lost revenues that would result
 from a tax

credit for solar systems.
If, as seems likely, the tax credits pass in this Congress, and F

ederal

spending for solar continues to expand, an increasing numbe
r of con-

sumers will buy solar systems. Consumer experience i
n the next

few years will, depending on the reliability and the energy 
savings

of the systems, determine whether or not solar heating and co
oling

will displace a significant volume of fossil fuels by the year 2000.

The subcommittee has received a number of disturbing report
s in

recent weeks concerning the number of problems that have been
 ex-

perienced by solar consumers in various areas of the country. We 
will

examine these cases this morning, as well as the adequacy of ex
isting

standards and other mechanisms to protect solar consumers. One
 need

(1)
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only recall the heat pump experience, however, to realize the negativeeffect that bad consumer experience can have on the commercializationof an emerging energy technology.
If the Federal Government is encouraging the use by consumers ofsolar or any technology, I believe that the Government incurs anobligation to take care that the consumer is protected from ineffectiveor hazardous merchandise.
Our witnesses today are drawn from both the public and the privatesectors. Their diverse experience and considerable expertise will helpus to probe these important issues.
Our first witnesses, appearing as a panel, will be Dr. Marvin Yarosh,director of the energy systems analysis division of the Florida SolarEnergy Center; Sheldon Butt, president of the Solar Energy Indus-tries Association based in Washington; and Jack Meeker, manager ofconsumer projects of the New England Electric System.Would you gentlemen please come forward and take your seats?Mr. Butt, I believe you have a statement.

STATEMENTS OF SHELDON H. BUTT, PRESIDENT, SOLAR ENERGYINDUSTRIES ASSOCIATION; MARVIN M. YAROSH, DIRECTOR, EN-ERGY SYSTEMS ANALYSIS DIVISION, FLORIDA SOLAR ENERGYCENTER; AND JACK MEEKER, CONSUMER PROJECTS, NEW ENG-LAND ELECTRIC SYSTEM

Mr. Burr. Yes, Mr. Chairman, I have submitted a written state-ment. I will not try to read the whole thing.Mr. Moss. We will place the entire statement in the record [see p. 4].You may proceed to summarize in whichever fashion best serves you.Without objection, so ordered.
Mr. Burr. I think our basic approach to the whole subject of con-sumer protection relates primarily to what we see as the reality of themarketplace. Nobody has to own a solar system. It perhaps is neces-sary that you have a heating system in your house, but it is not neces-sary that it be solar.
That means if we are to grow and prosper as an industry, we needto develop consumer credibility and acceptance. The only way we cando that is through adequate consumer protection.As far as we are concerned the situation is really quite simple. If weare going to become a substantial industry, one of the prerequisitesfor doing that is protecting the consumer.
We can separate the measures involved in accomplishing this intothree categories: standards, codes, and warranties.At the present time the bulk of the standards are in preparation.We do have some that are in use, including standards developed in theprivate sector and also the minimum property standards and the in-stallation standards which were developed with Government funding.In the area of codes, much remains to be done. The DOE is spon-soring—or plans to sponsor—the development of a solar model code.They are preparing to contract with various model code organiza-tions for that purpose.
I suppose that the code oganizations will be the major workersin this endeavor, through the trade associations and through the
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individual members, representing both small and large
 business. Con-

sumers will be represented as well as other interested
 parties.

We are pleased with this because we feel the code-wr
iting exercise

will be carried on in a manner so that input and par
ticipation from

everybody who has an interest will be assured.

In the area of warranties, most of our members and
 most of the

installing contractors who install their products do indee
d provide

warranties. These are of a diverse nature. We have been
 working to

develop, again with HUD, a series of proposals to deve
lop a system

of warranty reinsurance as a means of solidifying and
 backing up

the warranties.
This, I think, is important, particularly since many of the

 organi-

zations in the solar business are not large companies and are
 not very

strong financially. There perhaps needs to be someone standing 
behind

them so that the consumer may be assured that warranty servi
ce will,

in fact, be rendered and any problems encountered taken care of.

I think that pretty well states our position and summarizes where

we feel we are today. I would like to sign off on that note.

[Testimony resumes on p. 85.]
[Mr. Butt's prepared statement and attachments follow :1
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SOAR ENERGY INDUSTRIES ASSOCIATION Suite 800 1001 Connecticut Avenue, NW Washington, DC 20036 202 293 2981

111CONSUMER PROTECTION - PROBLEMS AND ISSUES
RESIDENTIAL APPLICATION OF ACTIVE SOLAR SYSTEMS

PRESENTED BY SHELDON H. BUTT, PRESIDENT
SOLAR ENERGY INDUSTRIES ASSOCIATION

TO THE OVERSIGHT SUBCOMMITTEE OF THE COMMERCE COMMITTEE
UNITED STATES HOUSE OF REPRESENTATIVES •

SEPTEMBER 21, 1978

The Solar Energy Industries Association welcomes this opportu-nity to present its views on this subject. S.E.I.A. is the trade asso-ciation representing the solar industries, including manufacturers,
installers and design professionals, involved in the business of solarenergy. We have approximately 850 members, including both very small
and large business organizations, although 80% of the membership fallsinto the small business category.

Our Association is most vitally concerned with the issue of
consumer protection and the closely related issues of consumer accept-ance and consumer credibility.

I believe we can best document our concern simply by reference
to the realities of the marketplace. Such things as basic shelter,
heating equipment, hot water heaters and, in many areas, air-conditioning
are regarded as necessities. Solar devices are not. Therefore, if we,as an industry, expect to grow and prosper, we must develop consumercredibility and acceptance, and it is obvious that we cannot accomplishthese objectives unless we adequately protect the consumer. Thus, thesethree closely related issues are the key to our industry's very survival.If your neighbor's conventional heating plant malfunctions, you will notbuild a house without a heating plant, although you may insist on a dif-ferent manufacturer's product. If your neighbor's solar system malfunc-tions, you may refuse to consider a solar installation regardless of the
manufacturer.

The measures important to consumer protection and, thereby, toconsumer credibility and acceptance can be categorized as:

1. Standards.

2. Codes.

3. Warranties.
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Although interrelated, each of these areas has a specific role
to play:

Standards. Standards provide a means of defining the charac-
teristics of a product and/or its installation. They provide a means of
assuring that the product or installation will perform satisfactor4ly
and give satisfactory service if it complies with the standards. They
provide a means by which the purchaser may measure and compare the merits
of competingproducts.

Codes. In a sense, code provisions, usually adopted at the
state or 1,7)E-0—level as regulatory measures, are designed to assure that
the equipment and its installation fulfill minimum code requirements.
These requirements often are defined in terms of standard or mandate com-
pliance with standards.

Warranties. In the presence of adequate standards and code
provisions, generally satisfactory performance, reliability and durabil-
ity are assured by compliance with the standards and codes. Under such
circumstances, the real purpose of warranties is to protect the user
against the eventuality of an individually defective product or installa-
tion (as opposed to a generically unsuitable product or installation).

In all three areas, we are in a position in which tradeoffs are
often necessary. If standards are unnecessarily rigorous or rigid, the
gain in terms of performance, reliability and durability which may be de-
rived may be small as compared to the added cost which the user would
have to accept. Furthermore, their effect may be to stifle innovation
and retard progress towards increasingly cost-effective installations.
Unnecessarily rigorous or restrictive codes may have the same effect and
particularly so in the area of restraining innovation and product improve-
ment. Unusually lengthy or comprehensive warranty provisions may add
more to the cost to the consumer than they are truly worth to him.

Labeling and certification programs are a means by which compli-
ance with standards and/or with codes is attested to and by means of which
performance information is presented and verified. In effect, labeling
and certification programs are often the means by which standards are im-
plemented and used.

It is fortuitous that these hearings are being held during the
week following the Second National Conference on Standards for Solar
Energy Use, which was held in New York, September 13-15. This Confer-
ence provided a general update on the status of solar standards activi-
ties and pointed out the need for accelerating these efforts. Because
of its relevance to this testimony, a copy of the program book which
contains abstracts of the papers presented is appended to this testimony
(Appendix A).

The writer's keynote address at this Conference pointed out the
necessity of accelerating the development of needed standards and in a

•
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separate presentation, a number of the highest priority standards activ-
ities were called out. (Abstracts of these two presentations appear on
Pages 12 and 16 of Appendix A.)

Standards 

At present, there are relatively few solar standards which have
been completed and are in place. A.S.H.R.A.E. has developed and issued
two standards; ASHRAE 93-77 which provides a method for measuring the
thermal performance of solar collectors and ASHRAE 94-77 which provides
a method 'or measuring the thermal performance of thermal storage subsys-
tems. We also have H.U.D. Intermediate Minimum Property Standards and
"Installation Standards" prepared by S.M.A.C.N.A. (Sheet Metal and Air-
Conditioning Contractors National Association) with funding from H U.D.
Although both of these latter two "standards" represent substantial pro-
gress, they are by no means final documents. In their present state,
they are more in the nature of guidelines requiring careful and skilled
interpretation in use.

Based upon ASHRAE 93-77, the Solar Energy Research and Educa-
tion Foundation (S.E.R.E.F.), under contract to D.O.E., has been devel-
oping a program for solar collector rating, labeling and certification.
Key elements of this work are nearly complete. S.E.I.A. intends to im-
plement the S.E.R.E.F. program commencing later this year. When imple-
mented, this program will provide consumers and other users with a
structured and meaningful basis upon which to judge and compare the
thermal performance of different collectors. The test procedure involved
will also include tests which bear upon some aspects of durability, al-
though they do not by any means cover the entire area.

The National Bureau of Standards has developed what amounts to
a checklist of various tests which might ultimately be standardized and
used as a means of establishing the reliability and durability of solar
collectors. This is NBSIR-1305. As it stands, this document must be
regarded primarily as an outline of areas to be investigated and is being
treated as such in the Department of Energy's ongoing solar collector test
program. Sample collectors representative of the generality of the var-
ious collectors on the market are to be subjected to the series of tests
outlined by N.B.S. and the results of the testing program analyzed to
determine:

a. First of all, is a test in a specific area needed or can
the same effect be achieved more simply and economically through the
establishment of standard design criteria?

b. If a test in a specific area is, indeed, required, what
modifications or changes from the test procedure proposed by N.B.S.
should be made?

The entire series of tests whose basic applicability and whose
specific requirements are being investigated would, if applied as now

•
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written, have serious effects. It is our opinion that many of the pro-
posed tests are unnecessarily rigorous and that adopting them as stand-
ards without further investigation would thereby substantially increase
the cost of collectors.

A.S.T.M. is also developing standards relating to collector
reliability and durability. S.E.I.A. intends to introduce requirements
for compliance with reliability and durability standards into their
Solar Collector Rating, Labeling and Certification Program when and as
adequate and reasonable standards become available as the result of the
present D.O.E.-N.B.S. work and/or as a result of the work in A.S.T.M.
and elsewhere. We in S.E.I.A. have continued to urge that standards
development work in this area is one of the areas of standards activity
which is of very high priority.

Solar collectors are the most unique" components of solar sys-
tems. We believe that this fact is ample justification for the priority
which has been assigned to the development of standards relating to col-
lectors and to the development of solar collector rating, labeling and
certification programs. Certainly, this does not mean that the objective
of providing comprehensive consumer protection will have been met only
by collector standards and the rating, labeling and certification programs
based upon them. The thermal performance characteristics of the collec-
tors in a solar system are only one factor among several which define the
overall thermal performance of the system. Poor system design may result
in poor system performance regardless of the thermal performance of the
collectors. Other components in the system may fail and the system be-
come inoperative and, indeed, malfunction of other system component.; may
cause the premature failure of the collectors even though they may in-
trinsically be both durable and reliable. Thus, there is an as yet un-
filled need for system standards as well as for collector standards.

The largest residential solar applications are in water heaters
and pool heating systems. A.S.H.R.A.E. is well along with development of
thermal performance measurement standards for both. As soon as these
standards become available, work will begin to add these to the S.E.I.A.
rating, labeling and certification system.

A thermal performance measurement standard for single-family
residential hot water systems is practical since they are usually pro-
duced and marketed as "packaged" systems. Solar swimming pool heaters
are basically very simple and typically, do not involve separate heat
exchangers or thermal storage capability since they normally heat the
pool water directly. Solar space heating is a different matter. Typ-
ically, a solar space heating system is sized to the job and collector
area, storage capacity and other system elements are selected based
upon the specific requirements of the individual application. Further-
more, the size of the collector arrays and other parts of the system
are normally such that existing test facilities would not be capable
of testing an assembled heating system. On site testing is not the
answer. The cost of performing the test, including the cost of the
special instrumentation which would be required, would be altogether
prohibitive. Solar heating system performance and rating must rely



upon an analytical method in which the measured thermal performance char-
acteristics of the collector, heat exchanger, storage and other compon-
ents, together with load characteristics, are used as input to computer
performance simulation which then becomes the basis for rating. Thereare a number of such analytical methods in use, notably "Solcost" and
"F-Chart." Considerable work has been done to evaluate both of thee
through instrumented tests. It will be necessary to evaluate the results
of these test programs and perhaps assemble additional test data so that,ultimately, a "standard method" of predicting and rating performance canbe adopted. It will then be possible for the "system packager" or in-
staller to certify to the results of this rating procedure.

Considering factors affecting reliability and durability, com-plete systems consist of both generally "standard components" which areusually adequately covered by existing standards and "unique components"which are not. The most important and most unique" is the collectorwhich has been discussed above. Heat exchangers and control devices aresimilar to "standard" equipment used for other applications and for suchuse are covered by existing standards. In many cases, they may be suf-ficiently different from the "standard" items to justify development ofseparate or modified standards. The American Society of Mechanical Engi-neers (A.S.M.E.) has begun work on solar heat exchanger standards. As
yet, no particular standardization effort has been initiated to covPr
solar system control devices.

System interactions not only have a great effect upon systemthermal performance but also may be the cause of reliability and dura-
bility problems even though the individual components and subsystems,
both "standard" and "unique," are themselves entirely suitable for solarsystem use. System design criteria or standards and installation stand-ards are needed. The questions of system design and the interaction ofsystem components are addressed by the H.U.D. Intermediate Minimum Pro-
perty Standards and by the S.M.A.C.N.A. Installation Standard. As noted,neither of these are finished documents.

Since the assembly of components into a complete system and
their installation generally takes place at the level of the installing
contractor or the distributor-dealer, it is probable that one of the
most effective means of standardization in this area is the mechanism
of the development of model building code provisions for solar heating
systems. The subject of model codes will be discussed later.

There is relatively little present activity in the area of
solar-driven residential air-conditioning systems. Generally, these
systems are combination heating and air-conditioning systems. We maylook upon them as being heating systems to which thermally-driven air-
conditioning equipment has been added. Thus, the comments made previ-
ously concerning standards for heating systems apply to solar air-
conditioning systems as well, with the additional need for standardsto cover the air-conditioning unit itself.
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Codes 

3uilding codes have a dual role. In the first place, they are

very often the final step in the implementation of component and system

standards. They call out and reference these standards and often re-

quire compliance with them. Secondly, and most importantly, the build-

ing codes are generally the means by which compliance with installation

standards or the use of good installation practices is mandated.

Many of the conventional materials and standard components used

in a solar system are, in fact, covered by existing code provisions.

Existing plumbing codes may apply to the piping associated with liquid

systems. Existing electrical codes apply to electrically-driven compon-

ents and their installation. This seems simple; however, there are in-

stances in which the unique characteristics of the solar system make it

desirable that the existing code provisions covering the relatively con-

ventional aspects of a solar system be modified. For example, many solar

heating systems make use of a separate heat transfer loop to conduct heat

from the collector array to storage. Characteristically, the heat trans-

fer loop operates at relatively low pressure and very often, circulates

a mixture of water and antifreeze or a nonaqueous heat transfer fluid

rather than plain water. Existing plumbing codes are written to cover

plain water at relatively high pressure. Because of these differences,

the existing code may be too restrictive--by not recognizing the lower

pressure at which the heat exchanger loop operates--but on the other

hand, may not adequately recognize the special precautions which mwt be

taken with water-antifreeze mixtures or with nonaqueous heat transfer

fluids.

There have been some efforts to develop special code provisions

for solar installations. The International Association of Plumbing and

Mechanical Officials (I.A.P.M.0.) has developed a model solar code. Los

Angeles County has adopted a solar code. Both represent a laudable effort

to develop code provisions specifically for solar installations but both

have serious deficiencies.

Some months ago, the Department of Energy made known their in-

tention to fund the development of a comprehensive National Solar Model

Building Code, working through the major code organizations and with in-

put from other Government Agencies, from the solar industry and from

design professionals.

Work in this area has not yet been initiated. We are told

that one of the impediments has been opposition from some of the orga-

nizations representing design professionals who perceive of model solar

codes as limiting innovation. It is our position that the need for a

National Model Solar Code must take precedence over the desires of the

design professionals although, of course, the code should make adequate

provision for consideration and recognition of innovative design as it

develops. We also suggest that the position of these professionals is

unrealistic. Blocking or delaying the development of a National Solar

Code simply encourages the development and adoption of a variety of state

or local codes which may be expected to vary substantially from each
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other. Furthermore, specialized solar expertise is not uniformly and uni-versally available, and the separate state or local codes which may developwill often be ill-conceived.

This will place an added burden upon manufacturers and installers.It will result in a proliferation of types and models of solar equipment tomeet the requirements of different codes which will increase cost. Throughomission and through ignorance, it is certain that many such codes will notadequately protect the user while others will overspecify and add furtherto the user's cost.

Warranties 

The final element required for consumer protection is the warranty.Warranties are customarily offered by equipment manufacturers and by instal-lation contractors for all sorts of consumer equipment. Warranties areoffered by manufacturers and installers of solar equipment.

There is considerable diversity in the warranty provisions nowoffered by different individual solar manufacturers and installers. Theoffering of a warranty which is somewhat superior to a competitor's war-ranty is one form of competition between manufacturers. Therefore, thedevelopment of a "standard" warranty is thought of as anti-competitiveand we do not propose development of a "standard" warranty. Many consumergroups, as well as State and Federal Agencies concerned with consumer pro-tection, have sought to impose minimum warranty requirements upon manufac-turers and installers of solar equipment. We do not disagree with theconcept of a "minimum warranty." However, we have noted a tendency forsome of these organizations to utilize the leverage provided by the regu-lations adopted to regulate incentives programs to force the adoption ofwarranty provisions substantially more stringent than those normally apply-ing to similar consumer products, such as conventional heating and coolingsystems, water heaters, etc. These requirements may simply take the formof a longer warranty term or they may include new and "innovative" warrantyprovisions which may appear to offer the consumer more protection but which,in actuality, may ultimately cost the consumer more than they are worth.

Certainly, we recognize the importance of warranties in providingfor consumer protection and thereby developing consumer credibility andconsumer acceptance. However, the temptation to utilize the newness ofthe solar industries as an excuse for "experimenting" with new and inno-vative forms of warranties whose cost and effectiveness have not beenresearched or even reasonably considered must be resisted.

The writer recently had an interesting discussion with an offic-ial in the Consumer Agency of one State Government who was proposinglegislation which would require that the solar equipment manufacturer andinstaller warrant the percentage of the actual hot water requirementswhich a solar water heater would provide reachindividual purchaser.I tried to explain that it would soon be possible for the manufacturer
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to certify the thermal output of a water heater under standard conditions

and that this output would equal some percentage of the normal hot water

requirements of a "typical" family. I pointed out that most actual 

families varied substantially in one direction or another from the "typ-

ical" family. This didn't satisfy him so I explained further that, in

order to provide the sort of warranty he wanted, it would be necessary

for the manufacturer or the installer to carefully study the living

habits of the individual family and that such studies would necessa-ily

be rather expensive. If properly done, their cost would add substan-

tially to the basic cost of the water heater. His response was that he

felt that it was entirely reasonable to require that such individual

studies of the living habits of specific families be made. He also pro-

posed that this warranty be passed along to subsequent owners of the

property and, of course, was unable to suggest any means by which the

manufacturer and the installer could provide for the unknown charac
ter-

istics of . second owner warranting performance. Of course, there is a

means by which this can be accomplished. It is really very simple.

One sells the consumer a water heater which is twice as large as he pro
b-

ably needs and warrants its performance at a level far below what norm-

ally might be expected. Of course, this doesn't really meet the needs

of the consumer for protection--it just adds to his cost. I did not sug-

gest this alternative since, by this point in the conversation, I was

afraid that he might accept it as being "reasonable."

In the development of a new industry, such as the solar indus-

try, the uncertainties and risks associated with relatively extendeG

warranty provisions are less well known than in other older industries

which have considerable experience with warranty costs. Furthermort,

many of the firms now engaged in solar business are still small and 
are

not financially strong. This has led to the suggestion that a "warranty

reinsurance" program be developed, underwritten by the Federal Gove
rn-

ment, which would serve the dual purpose of guaranteeing the consumer's

warranty coverage and limiting the warranty risk exposure of the manu-

facturer and installer to reasonable proportions. A copy of industry

proposals made to H.U.D. by the industry in July is attached as App
en-

dix B. In it, we propose that the Federal Government assume the posi-

tion of "warrantor of last resort," standing behind the private ins
uror

and underwriting part (but not all) of the risk of underwriting loss.

Summary 

Standards, codes and warranty provisions fit together into a

system of consumer protection which will also enhance consumer cred
ibil-

ity and consumer acceptance of solar energy. Considerable progress has

been made in the brief period during which the solar industry has exist
ed.

It is in the National Interest to accelerate the development of sol
ar

energy as a renewable resource replacing nonrenewable energy resources.

Accelerated growth of the industry requires that the growth and develop
-

ment of the standards, codes and warranty provisions required for con-

sumer protection also be accelerated. One of the important tasks which
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the Department of Energy and other Federal Agencies have before them is
the development of the means of accelerating these developments. D.O.E.
and other agencies have supported some of these efforts but much more
needs to be done.

V
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Industry Viewpoint on Solar
Energy Standards—Industry Standards

Sheldon H. Bun
Director
Market Research and Planning
Olin Brass
Olin Corporation
East Alton, Illinois 62024

Sheldon H. Butt is presently
President of the Solar Energy
Industries Association. The Solar
Energy Industries Association is a
trade association formed by
manufacturers, contractors,
consulting engineers, architects and
interested individuals. The
objectives are to foster and
accelerate development and
marketing of solar erlergy
conversion systems through public,
Governmental and industry
communications. Another objective
is to develop public interest
positions with respect to legislation
and regulation and to advise
opinion leaders in Government,
industry and the scientific
community.
Mr. Butt has a Master's degree in

Chemical Engineering from the
University of Louisville. He has
been employed by the Olin Brass
Group of Olin Corporation for over
30 years and is presently Director of
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Market Research and Planning for
the Olin Brass Group.

ABSTRACT
Since solar collectors are the most

unique component of solar systems,
it follows that the first order of
business has been the development
of a solar collector rating, labeling
and certification program initially
addressing thermal performance,
since the thermal performance test
standard is available, and later, to
address durability and reliability as
testing and/or prescriptive standards
become available. This activity is
well underway. Implementation of a
collector rating, labeling and
certification program by SEIA will be
based upon the SEREF labeling and
certification program development
which is being undertaken with
DOE funding and which is to be
discussed in Session 4 on September
14.

Following this actin ity, industry
believes that the very highest
priority must be assigned to
developing the underlying standards
and implementing programs for
rating and certification of the
thermal performance of solar hot
water systems, solar heating systems
and solar pool heating systems. The
inclusion of reliabilit, and durability

Appendix A

factors in system certification
programs is of comparable
importance and also deserves very
high priority. The proposal that
thermal performance rating and
certification come first simply
reflects the probability that the
underlying standards will be ready
for a thermal performance rating
and certification program before
they are ready in the durability and
reliability area.

Industry also believes that high
priority should be directed towards
defining areas for specific standards
f6r passive solar systems and the
development of these standards.
This is a complex subject area and
the first step is to break down the
general area of passive standards
activity into a matrix of individual
passive "features" or "components".
Once this has been acccmplished,
the individual proposed .;tandards
can be prioritized, reflec:ing their
individual importance and their
individual need.

To avoid the problem of active
marketing of photovoltaic devices
for commercial application before
standards become available,
industry believes that high priority
should be accorded photovoltaic
standard development.

35-648 0 - - 2
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President
Solar Energy Industries
Association
Washington, D.C. 20036

ABSTRACT
At the time of the First National

Conference on Standards for Solar
Energy Use, the process of solar
standards development by voluntary
standards writing organizations had
just began. It is nosy well underway.
Although only a few standards have
been completed, progress has been
made and a number of standards are
approaching completion.
Should we be satisfied? On the one

hand, the solar industries are very
new and standards development is
more advanced than has historically
been the case in other new industries
at a comparable stage in their
development However, there is a
national mandate for accelerated
development of solar energy
applications. Accelerating solar
development involves many activities
in many areas which interact upon
each other and impact upon progress
towards our national goals. The
development of adequate standards is
one of the key activities. If we ask the
question: -Would solar applications
be moving ahead more rapidly if
standards activities were more
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advanced?", the answer must be
"Yes." If we had made more progress
in development of solar standards,
solar applications ssould have made
more progress. It follows that we
cannot be satisfied with the progress
made.

In the paper presented in Session
One, specific industry proposals
addressing the problem of
accelerating standards development
were offered. They are intended to be
effective within the framework of the
voluntary consensus standards system
which we perceive to be the best
means of developing sound standards
to best meet the needs of the
consumer and industry. In this
presentation, I will dwell upon the
alternatives.
We must accept as "given" that, in

this era of increased consumer
awareness, the alternative of tolerating
delay in standards development
needed for consumer protection is not
viable. We can't simply wait.

Thus, the alternative is that
standards will be deseloped by some
other mechanism and the only other
mechanism immediately available is
Government at the Federal, State and
local levels. What does this mean?
Some Government groups, such as
N.B.S., have good technical
knowledge of solar systems. However,
most Government groups at other
levels do not. By their nature, no

Government organization can fully
appreciate and recognize the effect of
restrictive standards upon product cost
and upon the tlexibility needed to
accommodate product innovation. In
themselves, excessive product cost
and delayed introduction of nesv
products are contrary to the
consumer's interest. Furthermore,
Governmental bodies can no more
directly represent the consumer
interest than the industry interest.
D.O.E. and other Federal Agencies
recognize these problems and fully
support solar standards development
through the voluntary coasensus
procedure. There are cor sumer
organizations who advocate
Government standards making as an
alternative to the volunta y standards
process. I believe that, if their wishes
were granted, they would find that
they were worse off.

This alternative scenario offers
standards which would be less
responsive to the needs of both
industry and consumers and, most
importantly, contrary to the national
mandate to accelerate solar
application.
We must accept the challenge to

evolve the means of accelerating
development of solar standards within
the voluntary consensus standards
system and assuring that it is fully
responsive to the needs of consumers
and industry. This must be our goal.

•
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Appendix B c6
WARRANTY/RISK

REINSURANCE PROGRAM

This paper suggests a government supported warranty/risk
reinsurance program to stimulate the development of a viable solar
energy market with a minimal impact on the federal budget. A
significant barrier to development of the industry is the per-
ception of high risk by both sources of capital and consumers.
Accordingly a program of warranty/risk reinsurance for any fi-
nancial losses that may result from defective or improperly in7
stalled solar products will make a significant contribution to
overcoming both consumer reluctance to purchase and investor
reluctance to support solar energy and will complement other
federal efforts.

Programs that commit the federal government to guarantee
loans or to provide insurance or reinsurance as a means to achieve
certain goals are not uncommon and have proved to be successful
in the past. Some interests that the government has furthered in
this way include: stabilizing agricultural economy; improving
the balance of payments with foreign countries; encouraging in-
vestment in other countries (Ex-Im Bank); encouraging investment
in American cities (FIA Riot Insurance); building consumer con-
fidence in the safety of investment (FDIC, FSLIC, Federal Credit
Union Administration); developing safety and health standards
(FIA Flood Insurance); assisting small investors and consumers
(HUD Housing Insurance, Ex-Its Bank); nurturing new energy in-
dustries (Price Anderson Act); and protecting necessary channels
of commerce (Maritime Administration War Risk Insurance).

In each of these programs, and in others, government in-
volvement is needed either to overcome unreasonable or unknown
risks or to furnish incentives which ensure the development and
pursuit of market choices that would otherwise be unattractive to
individual consumers and industry.

While a degree of risk, both perceived and actual, exists
with each consumer purchase, consumers can generally assess the
risk involved (e.g., whether the product will or will not function
properly) as a result of familiarity with the product through per-
sonal experience or knowledge gained as a result of purchases by
others. The risk involved in any consumer purchase increases as
the price of the product increases. Thus, with a high priced
item, with which there is little consumer familiarity, such as
solar energy, the risk, both perceived and actual, can result in
a consumer postponing a purchasing decision ,perhaps indef-
initely. While warranties have been useful in reducing the actual
and, therefore, perceived risk involved in the purchase of many
consumer products, they are of questionable value (without federal
support) as a purchase incentive, where not only the product, but
the manufacturer is unknown to the consumer. For similar reasons,
basically-resulting from the lack of historical data which shows
a "track record" for solar energy systems, sources of investment
capital have been reluctant to invest in solar and private in-
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surance companies have been reluctant to provide protection tomanufacturers and installers of solar equipment against the risk
of unknown loss. This is particularly true where the manufactureror installer is a small and relatively new company.

In such cases, the government has provided loan orcredit guarantees, insurance, or reinsurance. Examples in-clude the danger of nuclear accident (Price Anderson Act),damage from civil disturbances (FIA Riot Insurance), damagefrom flooding (FIA Flood Insurance), dangers that investmentproperty will be damaged or expropriated (War Risk Insurance),or destroyed by natural causes (Federal Crop Insurance). Theseprograms illustrate that it is also important and effective toprovide incentives (either directly or through protection againstfinancial loss) so that sources of capital, manufacturers, in-stallers,and consumers will make desired inveStments, when lessrisky and, therefore, more attractive alternatives exist.

Federal insurance or reinsurance will also provide ad-ditional positive incentive. Examples of existing federal in-centives in other areas include: encouraging savings over otherforms of investment (FDIC, FSLIC, Federal Credit Union Admin-istration), encouraging the development of inner cities (FIA
Riot Insurance), encouraging American investment in developingcountries (Ex-Im Bark) and encouraging investment in and devel-opment of nuclear energy (Price Anderson Act).

It is the announced goal for the present administration tofoster development of the solar energy industry. A key ingredientto this development is illustrated by a Department of Energy studyreleased in January 1978 which concludes in part that perceivedrisks are too high and present incentives are inadequate for sub-stantial industry growth.

Sources of capital lack adequate, long-range informationabout solar energy and, because of the resulting uncertainty,
are reluctant to invest in solar energy. Private sources are
particularly reluctant to make capital commitments to smallcompanies because of fear that they will be "squeezed" as majorcompanies enter the market. Builders are usually relativelysmall and have difficulty assuming the risks of product defectsor installation errors and may feel (along with consumers) thatmanufacturer or installer warranties, particularly from newer orsmaller companies, offer little real protection.
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The financial community is unlikely to provide adequate

investment and expansion capital until practical experience can

be gained from installed 'solar systems. Uuntil then, smaller

manufacturers, builders and installers will have difficulty ob-

taining both capital and obtaining insurance to protect 
against

possible financial losses from defective equipment or impro
per

installation. Furthermore, newer and smaller companies will be

less successful in overcoming the risk factor than larger companie
s

which have consumer-recognition and the ability to self-insure. A

new government program should make sure that an adequate financial

base exists to support warranties (protection against risk)

through government reinsurance. With federal reinsurance the

private insurance industry would have the incentive to back up

solar warranties and, at the same time, carry less risk. The

result in an open market should be insurance premiums atfordable

to small manufacturers and installers.

The most feasible option would be to establish a federal

corporation or a new program within an existing federal agency,

for a fixed time period, to provide reinsurance to protect against

possible financial losses resulting from defective products or im-

proper installation. Participation in the reinsurance program

would be conditioned upon minimum warranty requirements and the

requirement that products and installers meet certain minimum

standards.

In order to insure responsible manufacture and in-

stallation, the warrantor would be required to absorb at least

20% of the total cost of any service, repair, replacement etc.,

that would be required to remedy a product or installation de-

fect. At the same time, the program could be designed to insure

that the consumer would be completely protected against financial

loss.

A second option is a direct insurance program for solar

products. However, this is a less desirable choice because it

would involve much higher administrative costs and the expertise

of the private insurance industry as well as its in-place facilities

and manpower would be lost. Finally, a federal reinsurance program

which actively involves the private insurance industry will give

the insurance industry valuable experience in and familiarity with

solar equipment. Thus, private carrier involvement should greatly

facilitate the eventual conversion to a non-governmental warranty

insurance program.
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A solar warranty/risk reinsurance program could be de-
signed to accept new risks (i.e. a new installation) for a seven
year period, thereby making it consistent with other federal solar
programs. A period of, e.g., five years */ could be "reinsured" by
the federal government for each system.

Although available data is limited, indications are that
the problems that do occur with a solar system are detected within
the first year from date of installation. At the end of the seven
year period, sufficient consumer experience and hard data will have
been developed which, coupled with the direct experience of private
insurance carriers in the program, should provide for a relatively
smooth phase-out of the federally supported warranty/risk re-
insurance program. By conditioning the reinsurance program upon
minimum warranty requirements on equipment and installation, con-
sumer incentive to postpone a purchasing decision because of
"unknown" risks will be greatly diminished.

CONCLUSION

It is recommended that the Department support a federal
reinsurance program for a fixed period of seven years. This
program would support warranty/risk insurance for man-
ufacturers and installers at reasonable rates since the rederal
government will be able to divert from private carriers a sub-
stantial share of the risk of underwriting solar warranty in-
surance. The program would reduce consumer reluctance to pur-
chase solar equipment by giving federal support to a warranty
program covering the cost of remedying product and installation
defects. The program would also contribute to the viability of
small manufacturers in the solar industry who would then be able
to offer, with substantially increased credibility and less
financial risk, warranty protection competitive with that of-
fered by larger, well known companies.

*/ One year on installation and product defects and the remaining
four years on product defects only. Another option would be a
three year reinsurance with a condition that the manufacturer
offer a service contract for the following two years, thus pro-
viding a five year protection package. The service contract
would not need to be federally reinsured since the first three
years with a particular system should provide sufficient data for
a private insurance carrier to offer reasonable premium rates
to a warrantor.
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Introduction
The purpose of the Conference is

to emphasize the development and
use of standards for the materials,
products, and services that are
necessary for bringing the benefits of
solar energy to the national
economy and standard of living.

It is becoming increasingly
imperative that solar energy needs
to be employed to the fullest
possible extent, in order to ease the
burden of energy costs on
individuals and to reduce the
dependence of the public upon
insecure fuel ,supplies.
While sound standards are

essential for the protection of
homeowners, investors, and the
operators of small businesses, they
are no less important to the orderly
development of the solar energy
industry and the transfer of new
technology from the research
community to the market place.
Most of the standards that are
required are being fashioned by the
organizations that make up the
voluntary consensus standardization
system under democratic processes
that insure that the national interest
is advanced and that every point of
view has been taken into account.
Other necessary standards are set by
federal, state, and local authorities.
All these standards, to be effective,
must take into account the most
recent advances in technology as
well as the needs of the public for
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economical and reliable
installations.
The Conference will focus on the

current availability of standards, the
urgent need for further standards to
insure that installations will be
durable and safe, and the
institutional and environmental
considerations that are involved in
the widespread utilization of solar
energy to heat and cool commercial
as well as residential buildings.
The benefits of mass production

and reliability have to be brought as
rapidly as possible to the entire
solar-energy field, and in particular
to solar heating and cooling.
Voluntary consensus standards, in
the form of practices, definitions,
test methods, and specifications are
a powerful means of making these
benefits—and many others—real.
Furthermore, as reliability improves,
the trend among designers, users,
and manufacturers is increasingly
away from "specials" in favor of
more economical and more
available standard items. The
development and continual
improvement of voluntary standards
is a dynamic process. Its
effectiveness depends on the
cooperative efforts of all who are
concerned or knowledgeable.
The performance of solar

equipment and installations needs to
be measured by impartial test
methods not only to assure that

users are getting value for money,
but also so that innovators,
degigners, and inventors can mark
their progress. The objective
gathering and factual analysis of
factual data is the surest and usually
the fastest way of transferring
technology as it emerges from the
laboratory to the marketplace, while
at the same time tending to shield
from that market products that are
shoddy or ill-conceived.

Voluntary consensus standards
that can be adopted by building
code authorities and other
regulatory bodies help assure the
safety and durability not only of the
solar equipment itself, but of the
whole structure in which it was
installed.

It is because all of the
previously-mentioned aspects are 01
importance that this Second
National Conference on Standards
for Solar Energy Use has been
structured to elicit the viewpoints of
small business, industry, labor,
consumers, governments at the
State, local and federal levels,
researchers, and technologists. One
of several tasks of the Conference is
to gauge the progress that has been
made to date. A much more
important task is to underscore and
so prepare for the future standards
needs of this highly important and
fast-growing field.
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Donald L. Peyton
Executive Vice President
American National

Standards Institute
Donald L. Peyton assumed the

position of chief staff executive of
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Institute on September 1, 1966.
Mr. Peyton came to ANSI from

the Chamber of Commerce of the
United States where he held the
position of Government Relations
General Manager. He was formerly
Secretary of the Chamber's
Committee on Science and
Technology.

Mr. Peyton joined the Chamber
staff in January, 1961 after serving
on Capitol Hill as Administrative
Assistant to the late Congressman
Keith Thomson of Wyoming.

In 1968, Mr. Peyton was elected
to the Executive Committee of the
International Organization for
Standardization (ISO)—the
80-country non-treaty organization
developing international standards.
ANSI is the U.S. member of ISO.
Mr. Peyton is a graduate of

Northern Colorado University. He
also attended Montana State College
and the College of William and
Mary.
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The DOE Role In Solar Standards Development

Ronald D. Scott
Assistant Director for Solar
Heating and Cooling
Department of Energy
Washington, D.C. 20545

Ronald D. Scott was born in
Cheyenne, Oklahoma, in 1935. He
graduated from Southwestern State
College, Oklahoma, with a B.S. in
Physics and Mathematics in 1957.
He received a MPA in Public
Administration from the University
of Indiana in 1971.

His professional life has been
involved in research and
development, technology transfer,
and program management activities
with the Army Ballistics Missile
Agency (in the 1950's), NASA
(during the 1960's and early
1970's), the Energy Research and
Development Administration
(ERDA), and the Department of
Energy (DOE).
Mr. Scott joined ERDA in 1975 as

Chief of the Projects Branch of the
Division of Solar Energy, and now is
Assistant Director for Heating and
Cooling, Office of the Assistant
Secretary for Conservation and Solar
Applications.
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ABSTRACT

The Office of solar applications of
the Department of Energy is
responsible for implementing federal
programs seeking to accelerate the
development of standards, codes,
and certification programs relating
to solar energy. These programs are
aimed at protecting consumers,
aiding industry through uniform
requirements, and assisting states
and localities in carrying out their
responsibilities in the administration
of codes and standards.

In this effort, the DOE and its
sister agencies, HUD and NBS, have
been working very closely with the
voluntary standards system, through
the ANS) Steering Committee on
Standards for Solar Energy. We
greatly appreciate the positive solar
related standards by the various
professional societies, trade
associations, consumer groups, and
model code organizations who have
been cooperating in the partnership
between this public and private
sector.

In addition to aiding the
acceleration of standards-making
activities, DOE has been promoting
the adoption of consistent programs
at all levels of government, from
Federal agencies to state and local
communities. For example, some
states recently adopted certification
programs which appeared to differ
from one another and from the
industry program currently
supported by the DOE. In
cooperation with those states, the
DOE has taken the initiative in
developing a uniform approach
towards certification by public
agencies which will remove
uncertainties and unnecessary cost
to industry. The approach taken by
DOE recognizes the traditional
responsibility of the voluntary
standards system in conducting
certification programs for
components of solar systems.
Our experience with the voluntary

standards system has convinced us
that this fruitful partnership between
government and industry is the most
effective way to meet the nation's
need for consistent uniform
standards relating to solar energy.

9
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The HUD Solar Energy
Program
David C. Moore
Program Manager
Solar Heating and Cooling
Demonstration Program
Division of Energy, Building
Technology and Standards
Office of Policy Development
and Research
U.S. Department of Housing
and Urban Development

David C. Moore is responsible for
the residential portion of the U.S.
Department of Housing and Urban
Development's national solar heating
and cooling of buildings program. The
activities of this program include
demonstrations, standards
development, market studies, and
information dissemination.

His prior assignments at HUD
included management of the
neighborhood preservation research
program, technical assignments in
Operation BREAKTHROUGH
involving identification and
development of industrialized housing
technology, and management of the
"In-Cities" R & D Program.

Mr. Moore began his professional
career with United Engineer and
Constructors, Inc. in 1949 as a
construction field engineer working
on electric generating stations, and
structural design of industrial plant
facilities. Then, in 1955, he joined
the Massachusetts Institute of
Technology's Lincoln Laboratory as a
leader of the Construction Engineering
Group responsible for the design and
construction of Lincoln Laboratory
field facilities.

From 1965 until joining HUD in
1968, Mr. Moore was a project
engineer for General Electric

Company, Real Estate and
Construction Operation: In this
capacity he was responsible for design
of various Company facilities,
including the instrumentation of an
atomic fuel manufacturing plant and
manufacturing facilities for computer,
motor, aircraft turbine, and television
projects.
A registered Professional Engineer

in Pennsylvania and Massachusetts,
Mr. Moore received his SB degree in
Building Engineering and Construction
and SM degree in Economics and
Engineering from the Massachusetts
Institute of Technology.

ABSTRACT

The specific objective of the HUD
residential solar heating and cooling
demonstration program is to
encourage the development of a
residential market for solar systems.
There are four main program
elements—demonstrations, standards,
market development studies, and
information dissemination.

Because consumer confidence is
essential to such a market, standards
have been a major activity center
from the inception of the program.
Actual standards activities at NBS
were initiated by HUD even before
passage of the Solar Heating and
Cooling Demonstration Act of 1974
(PL 93-4091. This first activity resulted
in the Interim Performance Criteria,
published in January, 1975, in
compliance with the requirement of
PL 93-409.
HUD's continuing interest in solar

standards has taken two courses. First,
work and coordination is continuing
between HUD and the standards
communitV, primarily through the
ANSI Steering Committee and through

coordinated activities of DOE.
Second, HUD expedited the
development of a supplement to the
HUD/FHA Minimum Property
Standards to incorporated effective
solar standards in this document. NBS
provided technical staff to work with
HUD research and HUD/FHA in
developing this document. The
Intermediate Minimum Property
Standards Supplement: Solar Heating
and Domestic Hot Water Systems was
promulgated in July, 1977, and has
been used to evaluate solar
applications in the fourth HUD solar
demonstration cycle.

NBS is now working with HUD to
develop a revised set of Intermediate
Performance Criteria and to develop a
revision to the solar Minimum
Property Standards Supplement, based
on information from the
demonstration program.

Supporting the whole area of
standards development and the
quality of the solar product, HUD is
collecting performance and other
information from the demonstration
program and has begun publishing
technical information to assist the
solar industry and its customers. In the
demonstration program HUD has also
required a standard minimum
warranty to provide further assurance
to the buyer that the product is
appropriate for its use, and that the
manufacturer and installer will stand
behind it.

Finally, in the residential hot water
initiative program, HUD and the
industry obtained experience on what
is necessary to evaluate solar systems
against standards and criteria. The
work of the Polytechnic Institute of
New York provided a base of
experience which can help guide the
development of certification and
testing programs.
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Moving Solar Energy Into The Market Place

Ronald D. Doctor
Commissioner
California's Energy

Resources
Conservation and
Development
Commission

Sacramento, CA 95825
Ronald D. Doctor was appointed

by Governor Edmund G. Brown, Jr.
as one of five full time
Commissioners on the California
Energy Resources Conservation and
Development Commission. In this
capacity he is responsible for the
following docketed activities:

Development of mandatory
residential energy conservation
standards.

Joint Investigation with California
Public Utilities Commission on
methods to accelerate
implementation of solar energy
systems.

Claim of Exemption for gas
turbine power plant by
Sacramento Municipal Utility
District.

Fossil Fuels Issues Report of
Commission's first Biennial
Report.

Conservation Plan of
Commission's first Biennial
Report.

Emergency evacuation plans for
nuclear reactor accidents.

Dr. Doctor is also involved in
many other activities of the
Commission which include the
following: economics of alternative
technologies for electricity
generation; clean fuels technologies;
energy mandatory standards for
replacing standing gas pilot lights
with intermittent ignition devices.

He began his career with Atomics
International as a Nuclear Engineer
in 1961. From 1965 to 1975 he was
a member of the Staff of the Rand
Corporation, during which time he
led two major energy assessment
projects resulting in Rand
publications "California's Electricity
Quandary: Slowing the Growth
Rate" and "Energy Alternatives for
California: Paths to the Future" The
former was the focus of legislative
hearings which led to the
Warren-Alquist Act creating the

California Energy Commission. The
latter established a basis for state
action on major energy issues facing
California.
Among his many professional and

community activities, Dr. Doctor is
a member of the Editorial Boards of
Energy—The International Journal
(published in England) and Energy
and Building (published in
Switzerland). He is also a past
member of the Sierra Club National
Energy Committee and has, for three
years, been an AEC and NSF
Science and Engineering Fellow.
An author of over 15 published

articles and reports, Dr. Doctor has
been invited to make comments and
statements to congressional and
legislative committees on energy
conservation and coastal zone
planning.
He received his B.S. degree in

Engineering, and an M.S. and Ph.D.
degree in Nuclear Engineering from
the University of California, Los
Angeles (UCLA).

ABSTRACT

Since the early 1920's public
subsidies to encourage the use of
oil, gas, coal and nuclear have
averaged $5 to $8 billion dollars a
year. Simply put, every family in this
country has contributed more than
$100 dollars yearly to subsidize the
development of conventional,
nonrenewable energy forms.
Unknowingly citizens have

subsidized the development of an
energy economy which is becoming
more and more costly to maintain
and is creating environmental
problems that threaten our health
and the well-being of our children,
our rights to clean air, livable land
and tolerable economic conditions.

If the President and the Congress
are serious about developing a
sustainable energy future which
places maximum emphasis on
clean, benign and renewable
resources then rapid
commercialization of solar energy
must become a major economic
priority, not a subject of
meaningless political rhetoric. If
solar energy is to compete fairly
with conventional forms of energy,
it must be subsidized.
Overcoming the biases and

subsidies of the past (as well as
today's continuing subsidies) which
favor oil, gas and nuclear power
will be expensive and will require
pooling national, state and local

resources; financial, technical and
programmatic resources.
The strategy to achieve our

collective goal must be initiated
through a mobilization of all federal
agencies, reprogramming existing
budgets and adding new funds for
creative solar programs.
Concurrently, there must be an
intensified effort for total
coordination with state and local
governments. I recommend four
specific guidelines for immediate
action.

1) Concentrate on removing
existing barriers to rapid
commercialization; create new
and varied incentives and
actively market solar energy.

21 Create high visibility,
joint-involvement action
programs—complemented, but
not dominated by ancillary
studies.

3) Coordinate with state
governments at every,step.
Implement plans throiigh state
governments so that local
govenment plans and programs
are developed and supported
as expeditiously and
thoroughly as possible.

4) Develop an effective regional
networking program so that all
new developments, plans and
programs are immediately
transferred.

If the Domestic Policy Review will
adopt these guidelines, the programs
that have been initiated in California
and a few other states, can be
expanded to a full scale national
effort. Programs such as the 55% tax
credit, solar testing and certification
and the operation of municipal solar
utilities can become a reality in
every state. Additional programs
such as low interest loans, add-on
mortgages, depreciation and
investment tax credits for
commercial purchases of solar can
make the economic availability of
solar a reality for all citizens who
have equally shared the costs of
subsidizing non-renewable,
deleterious energy forms.

I urge the Domestic Policy
Review to act immediately in
pursuing this course of action.
Otherwise, the states will have to
join together to pool their resources,
but the task will be infinitely more
difficult if solar subsidization is not
a national economic priority.

11
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Industry Viewpoint on Solar
Energy Standards—Industry Standards
Sheldon H. Butt
Director
Market Research and Planning
Olin Brass
Olin Corporation
East Alton, Illinois 62024

Sheldon H. Butt is presently
President of the Solar Energy
Industries Association. The Solar
Energy Industries Association is a
trade association formed by
manufacturers, contractors,
consulting engineers, architects and
interested individuals. The
objectives are to foster and
accelerate development and
marketing of solar energy
conversion systems through public,
Governmental and industry
communications. Another objective
is to develop public interest
positions with respect to legislation
and regulation and to advise
opinion leaders in Government,
industry and the scientific
community.

Mr. Butt has a Master's degree in
Chemical Engineering from the
University of Louisville. He has
been employed by the Olin Brass
Group of Olin Corporation for over
30 years and is presently Director of
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Market Research and Planning for
the Olin Brass Group.

ABSTRACT
Since solar collectors are the most

unique component of solar systems,
it follows that the first order of
business has been the development
of a solar collector rating, labeling
and certification program initially
addressing thermal performance,
since the thermal performance test
standard is available, and later, to
address durability and reliability as
testing and/or prescriptive standards
become available. This activity is
well underway. Implementation of a
collector rating, labeling and
certification program by SEIA will be
based upon the SEREF labeling and
certification program development
which is being undertaken with
DOE funding and which is to be
discussed in Session 4 on September
14.

Following this activity, industry
believes that the very highest
priority must be assigned to
developing the underlying standards
and implementing programs for
rating and certification of the
thermal performance of solar hot
water systems, solar heating systems
and solar pool heating systems. The
inclusion of reliability and durability

factors in system certification
programs is of comparable
importance and also deserves very
high priority. The proposal that
thermal performance rating and
certification come first simply
reflects the probability that the
underlying standards will be ready
for a thermal performance rating
and certification program before
they are ready in the durability and
reliability area.

Industry also believes that high
priority should be directed towards
defining areas for specific standards
for passive solar systems and the
development of these standards.
This is a complex subject area and
the first step is to break down the
general area of passive standards
activity into a matrix of individual
passive "features" or "components".
Once this has been accomplished,
the individual proposed standards
can be prioritized, reflecting their
individual importance and their
individual need.

To avoid the problem 6,- active
marketing of photovoltaic devices
for commercial application before
standards become available,
industry believes that high priority
should be accorded photovoltaic
standard development.
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The Consumer Viewpoint in
Solar Standards Activities

Susannah Lawrence
Executive Director
Solar Lobby
Washington, D.C. 20003
As eZecutive director of Solar

Lobby, Susannah Lawrence is
involved with the promotion of
energy conservation and the use of
renewable sources of energy for what
was formerly known as Consumer
Action Now, Inc. Ms. Lawrence
joined the CAN staff as a researcher,
writer, and editor in 1972 and
became involved in numerous
consumer and environmental issues.

Ms. Lawrence lobbied extensively
in 1975 for:

• the Energy Conservation and
Production Act

• increased authorizations and
appropriations for solar energy
research, development, and
demonstration in the 1977 Energy
Research and Development
Administration (now the
Department of Energy)

• eight energy conservation and solar
energy bills coordinated by CAN
that appeared before the 95th
Congress.

She has submitted testimony before
the U.S. House of Representatives
Science and Technology Committee,

the Subcommittee on Energy
Research, and before the House and
U.S. Senate Committees on Banking,
Housing and Urban Affairs, and for
the Subcommittees on Housing,
commenting on the National Energy
Act and the dissemination of energy
information.
Ms. Lawrence is an honors

graduate of the University of
Wisconsin.

ABSTRACT
Ms. Lawrence's presentation will

revolve around the work she has
done and is currently doing in the
fields of consumer protection and
standards regarding solar energy.
The following questions have been

raised by her work on the Federal
Trade Commission's paper on solar
standards and consumer protection
and the Solar Energy Industries
Association, Solar Energy Research
and Education Foundation (SEREF)
Standards Oversight and Steering
Committee. These questions will be
pursued in varying degrees in her
presentation.
What is being done to protect the

consumer buying solar equipment?
What should be done? What are
states doing about developing
standards? Are the HUD Minimum
Property Standards becoming the
accepted ones for all collectors and

uses? Are localities including
voluntary standards in building codes,
thereby making them mandatory? Are
small businesses being kept out of the
market due to their inability to meet
high standards? Who is developing
these standards? How will the
standards allow for innovation and
invention in this newly growing field?

Will states issue certification for
standards? What kinds of fees will be
involved for the initia4 certification, for
modifications to certified products? If
different states have different
certification qualifications, will
manufacturers have to have products
tested in each state? How would this
action affect the cost to consumers, to
small businesses? What about
certification for components other
than collectors, for total systems?

Besides quality of systems,
consumers worry about the quality of
installation. How can the consumer
be protected against faulty
installations? What will be the effect
on owner-built, low cost systems if
licensed installers are required? Who
would be responsible for licensing the
installers?
The question of passive systems can

not be overlooked. Can there be
standards for passive? How should tax
credit qualifications and building code
inspections be dealt with if these
systems are not specified?

13
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The ANSI Steering Committee
on Solar Standards Development

Robert D. Dikkers
Center for Building Technology
National Bureau of Standards
Washington, D.C. 20234

Since September 1974, Mr. Robert
D. Dikkers has managed solar energy
program activities being carried out
by the Center for Building Technology
at the National Bureau of Standards
(NBS). These activities provide
technical support for the national solar
heating and cooling research,
development and demonstration
programs being conducted by the
Department of Housing and Urban
Development.
Mr. Dikkers joined NBS in July

1969 and has been responsible for the
conduct of various masonry structural
research projects and has also
participated in several surveys to
investigate damage to buildings and
other structures caused by natural
disasters. From June 1970 to October
1971, he also served as a Technical
Representative on the NBS Operation
Breakthrough Evaluation Team. From
1971 to September 1974, Mr. Dikkers
was Manager of the Coordinated
Evaluation System Project and helped
develop model documentation to
assist state building regulatory
agencies in establishing a uniform
evaluation, approval and inspection
system for manufactured buildings.

Mr. Dikkers received a B.S. degree
in Civil Engineering from
Northwestern University and an M.S.
degree in Civil Engineering from
California Institute of Technology. He
is a registered professional engineer
(Illinois and Maryland) and a member
of the American Society of Civil
Engineers, American Concrete

Institute, American Society for Testing
and Materials and International Solar
Energy Society. Mr. Dikkers is also a
member of the ANSI Steering
Committee on Solar Energy Standards
Development and served as first
Chairman during 1976 and 1977.

ABSTRACT
In June 1975, the Federal Energy

Administration called a meeting of
government, industry, and
standards-writing organizational
representatives to discuss "the
acceleration of performance criteria
for solar heating and cooling together
with the procedures and milestones
involved." At this meeting, the
National Bureau of Standards (NBS) in
cooperation with the American
National Standards Institute (ANSI),
was asked to develop a work plan for
the development of standards for solar
heating and cooling applications. The
work plan, which was distributed at
the First National Conference on
Standards for Solar Heating and
Cooling, October 1975,
recommended that ANSI organize a
steering committee to coordinate and
expedite the development of national
consensus standards for solar heating
and cooling applications.

In January 1976, the ANSI
Executive Standards Council approved
and established a Steering Committee
on Solar Energy Standards
Development with the following
scope and purpose:

"Without engaging in
standards-writing activities,
identify needs and formulate
specific tasks leading to the
development of national
consensus standards for
utilization of solar energy for

heating and cooling. Assign
standards development projects
to competent standards-writing
organizations, and maintain a
continuous overview, of their
activities in order to assure an
orderly and effective process
which will avoid duplication of
effort and conflicting standards."

Currently, there are 23
organizations represented on the ANSI
Steering Committee. They are: Air
Conditioning and Refrigeration
Institute, American Gas Association,
American Institute.of Architects,
Architectural Aluminum
Manufacturers Association, American
Society of Heating, Refrigerating and
Air-Conditioning Engineers, American
Society of Mechanical Engineers,
American Society for Testing and
Materials, Consumer Action Now,
Department of Energy, Department of
Housing and Urban Development,
General Services Administration,
Institute of Electrical and Electronics
Engineers, International Association of
Plumbing and Mechanical Officials,
Manufactured Housing Institute,
Mechanical Contractor's Association
of America, Inc., National Aeronautics
and Space Administration, National
Conference of States on Building
Codes and Standards, Sheet Metal and
Air-Conditioning Contractor's National
Association, Solar Energy Research
and Education Foundation, Solar
Energy Industries Association, and
Underwriters Laboratories.

This presentation will review the
primary work of the ANSI Steering
Committee during the past two years
to define needed standards and
standards development and
implementation activities.



Walter V. Cropper
Special Assistant to the
Managing Director
American Society for Testing
and Materials
Philadelphia, PA 19103
Upon receiving his M.S. in

Organic Chemistry in 1940 from the
University of Kentucky, Walt joined
the Serve), Inc. research-engineering
team that developed the lithium
bromide absorption air-conditioner,
now an element in some solar-
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powered cooling systems. He holds
several (expired) patents on these
types of devices. He later was
employed by Standard Oil Co. (Ind.)
at its Whiting, Ind. and Casper,
Wyo. refineries and from 1956-1960
was Chief Chemist and an Assistant
Director of Research.

After several years with Precision
Scientific Company, Walt practiced
as a consultant on automatic
instrumentation and continuous
quality control.

In 1970, he came on the staff of
ASTM as Manager of Project

Threshold and in 1974 was named
Director, Developmental
Operations. He was promoted to his
present position in May, 1978.
He is the author of nearly two

dozen technical articles on refining
'processes, analytical methods and
instruments, automatic process
control, and the measurement of
major pollutants in ambient air and
stationary emissions. He is an active
member of the American Chenfical
Society, the Air Pollution Control
Association, and the Instrument
Society of America.
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Keynote Address

Sheldon H. Butt
President
Solar Energy Industries
Association
Washington, D.C. 20036

ABSTRACT
At the time of the First National

Conference on Standards for Solar
Energy Use, the process of solar
standards development by voluntary
standards writing organizations had
just began. It is now well underway.
Although only a few standards have
been completed, progress has been
made and a number of standards are
approaching completion.

Should we be satisfied? On the one
hand, the solar industries are very
new and standards development is
more advanced than has historically
been the case in other new industries
at a comparable stage in their
development However, there is a
national mandate for accelerated
development of solar energy
applications. Accelerating solar
development involves many activities
in many areas which interact upon
each other and impact upon progress
towards our national goals. The
development of adequate standards is
one of the key activities. If we ask the
question: 'Would solar applications
be moving ahead more rapidly if
standards activities were more
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advanced?", the answer must be
"Yes." If we had made more progress
in development of solar standards,
solar applications would have made
more progress. It follows that we
cannot be satisfied with the progress
made.

In the paper presented in Session
One, specific industry proposals
addressing the problem of
accelerating standards development
were offered. They are intended to be
effective within the framework of the
voluntary consensus standards system
which we perceive to be the best
means of developing sound standards
to best meet the needs of the
consumer and industry. In this
presentation, I will dwell upon the
alternatives.
We must accept as "given" that, in

this era of increased consumer
awareness, the alternative of tolerating
delay in standards development
needed for consumer protection is not
viable. We can't simply wait.

Thus, the alternative is that
standards will be developed by some
other mechanism and the only other
mechanism immediately available is
Government at the Federal, State and
local levels. What does this mean?
Some Government groups, such as
N.B.S., have good technical
knowledge of solar systems. However,
most Government groups at other
levels do not. By their nature, no

Government organization can fully
appreciate and recognize the effect of
restrictive standards upon product cost
and upon the flexibility needed to
accommodate product innovation. In
themselves, excessive product cost
and delayed introduction of new
products are contrary to the
consumer's interest Furthermore,
Governmental bodies can no more
directly represent the consumer
interest than the industry interest. •
D.O.E. and other Federal Agencies
recognize these problems and fully
support solar standards development
through the voluntary consensus
procedure. There are consumer
organizations who advocate
Government standards making as an
alternative to the voluntary standards
process. I believe that, if their wishes
were granted, they would find that
they were worse off.

This alternative scenario offers
standards which would be less
responsive to the needs of both
industry and consumers and, most
importantly, contrary to the national
mandate to accelerate solar
application.
We must accept the challenge to

evolve the means of accelerating
development of solar standards within
the voluntary consensus standards
system and assuring that it is fully
responsive to the needs of consumers
and industry. This must be our goal.
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Program
Wednesday, September 13
2:00-5:00 p.m.

Session Two:
Thermal Performance
Standards
Session Chairman: Stanley F.
Gilman, Professor of Architectural
Engineering, The Pennsylvania
State University

ASHRAE Standard 93-77: Testing
Procedure to Determine the
Thermal Performance of Solar
Collectors—John I. Yellott, College
of Architecture, Arizona State
University and Byard Wood, College
of Engineering, Arizona State
University

ASHRAE Standards 94-77, 95 and
96—Harold G. Lorsch, Franklin
Institute Research Laboratories

Results and Analysis of a
Round-Robin Test Program for
liquid-Heating Flat-Plate Solar
Collectors—James Hill, National
Bureau of Standards

Performance Testing to ASHRAE
Standard 93-77—Gene A. Zerlaut,
Desert Sunshine Exposure Tests, Inc.

Proposed Standards for Testing and
Reporting Results for Solar Heating
and Cooling Equipment—Stanley F.
Gilman, The Pennsylvania State
University

Passive System Standards—Michael
J. Holtz, Solar Energy Research
Institute

Components Testing vs. System
Testing—Alwin B. Newton,
Consulting Engineer

Question-and-Answer Period

•

Thermal
Performance Standards

7
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ASHRAE Standard 93-77: Testing Procedure
To Determine The Thermal Performance
Of Solar Collectors

John I. Yellott
College of Architecture
and
Byard Wood, Ph.D.
College of Engineering
Arizona State University
Tempe, Arizona 85281

John Yellot is a professional
mechanical engineer who received
his two degrees in that specialty from
the Johns Hopkins University. His
entire professional career, now
spanning nearly fifty years, has been
devoted to the field of energy. He
entered the world of engineering
education in 1934 at the University of
Rochester, and then progressed
through the ranks at Stevens Institute
of Technology until 1940, when he
became professor and head of
department at Illinois Institute of
Technology. In 1943, he became
director of the Institute of Gas
Technology, and, during the war
years, he served as a consultant to the
Manhattan Project at the University of
Chicago. From 1945 through 1955,
he was director of research for the
Coal-Buming Gas Turbine Locomotive
Project of Bituminous Coal Research
Inc. Early in 1956, he tumed his
attention to solar energy, and that
subject has occupied his attention for
the past two decades. He has been
active in ASHRAE since he joined that
society in 1957, and he has served as
chairman of the technical committees
on Fenestration and Solar Energy
Applications. He was the chairman of
the committee which prepared the
ASHRAE Standard for Collector
Testing, 93-77. He is currently
Professor in Architecture at Arizona
State University in Tempe, Arizona.
He is a Fellow of ASME, ASHRAE,
and the Royal Society of Arts,
London.

Byard Wood has combined
educational instruction, industrial
consultation, and research on various
aspects of solar energy throughout his
professional career. Most recently, he
was principal investigator of the two
year "Evaulation of the Steady-State
and Dynamic Performance of a 3-ton
Absorption Water Chiller for Solar
Applications" project that was funded
by the Arizona Solar Energy Research
Commission. He has also served as
principal investigator for programs on
performance testing of solar collectors,
solar retrofit for state buildings, and
design analysis for solar-air turbine
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power generator.
The author of over -20 presentations

and reports dealing with solar energy
including "Solar Energy Measuring
Equipment" which appears in Solar
Energy Engineering (Academic Press,
1977), Dr. Wood was a member of
the Arizona Solar Energy Task Force
of the state's Solar Energy Research
Commission in 1975. He was also
secretary of the American Society of
Heating, Refrigerating, and
Air-Conditioning Engineers (ASHRAE)
project committee that developed
ASHRAE Standard 93-77.

ABSTRACT

ASHRAE and its predecessor
societies have a twenty-five year
record of standards development in
the fields of heating and air
conditioning. Thus when the Energy
Research and Development
Administration began to implement
the Solar Heating and Cooling
Demonstration Act of 1974, it was
logical for ERDA to turn to ASHRAE
for assistance in establishing the
collector testing and evaluation
procedures that were required by that
Act. When ERDA's request was
received by ASHRAE late in 1975, it
was referred to the Standards
Committee which in turn authorized
Technical Committee 6.7, Solar
Energy Applications, to form Project
Committee 93-P to create a Solar
Collector Testing Standard. An
eighteen member committee made up
of individuals experienced in this field
was appointed and their organization
session was held at the annual
ASHRAE meeting in January, 1976.

After reviewing the testing
procedures already in use in Australia,
Israel, South Africa, and the U.S., it
was decided that the projected
ASHRAE standard should be based on
National Bureau of Standards Interim
Report 74-635. This document had
been prepared by the NBS at the
request of the National Science
Foundation which, in 1974, was the

'Agency responsible for the Federal
gttfernment's early efforts to establish
a viable solar energy industry. NBSIR
74-635 had already been informally
reviewed several times by ASHRAE
groups and so most of the members
of the newly-formed Committee 93-P
were familiar with its provisions.
The Committee held four day-long

meetings during the early months of
1976 during which NBSIR 74-635
was carefully reviewed. Particular

attention was paid to the
instrumentation requirements to make
sure that they were both reasonable
and adequate to ensure accurate
testing, In addition to the thermal
testing procedure contained in the
NBS document, it was decided that
tests should be added to determine
the collector's time constant and the
variation of collector efficiency with
changes in the incident angle.
Provision was also made for indoor
testing with a solar simulator similar
to that developed at NASA's Lewis
Laboratory in Cleveland.

At its fourth meeting, held in May,
1976, the members of Committee
93-P completed their work on
Provisional Standard 93-P, entitled
"Methods of Testing to Determine the
Thermal Performance of Solar
Collectors," It was transmitted to the
ASHRAE Committee on Standards
which, in June of 1976, referred it to
the ASHRAE Council with the
recommendation that it be put out for
public review. Provisional Standard
93-P then went through the review
process which resulted in the
submission to ASHRAE headquarters
of approximately sixty written
comments, all of which were
answered in writing by the Chairman.
None of the comments was

considered to require the changing of
more than a few words in 93-P and
so, at the Winter Annual ASHRAE
meeting in 1977, Committee 93-P
submitted its work to the ASHRAE
Standards Committee and they in turn
forwarded it with a favorable
recommendation to the ASHRAE
Board of Directors. With the Board's
approval, the completed document
became officially known as ASHRAE
Standard 93-77. Subsequently, the
American 'National Standards Institute
approved it as ANSI B198.1-1977,
and it was subsequently Nblished in •
the familiar ASHRAE blue and white
format A corrected edition of that
publication is currently in press to
correct a number of typographical
errors which were detected in the first
printing.
Committee 93 is continuing its

work under the chairmanship of
Professor Byard Wood of Arizona
State University, to monitor the
operation and effectiveness of 93-77
and to determine whether substantive
changes should be made, particularly
in the area of high temperature
concentrating collectors.
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ASH RAE Standards 94-77, 95, and 96

Harold G. Lorsch
Franklin Institute
Research Laboratories
Philadelphia; Pa. 19103

Dr. Harold G. Lorsch is the
Manager of the Energy Laboratory of
the Franklin Institute Research
Laboratories in Philadelphia,
Pennsylvania. He is responsible for
research, development and design
projects on solar energy utilization,
energy conservation, and the
utilization ot unconventional energy
sources. He has done pioneering
work on solar heating including the
design of a number of solar heated
buildings in the Philadelphia area, on
the use of heat pumps with and
without solar assistance, and on novel
methods of storing energy.

Prior to assuming his present
position, Dr. Lorsch performed similar
activities at the University of
Pennsylvania's Energy Center. He has
a varied background in industrial
design, consulting, research, and
teaching in the fields of structures,

materials, and aerospace engineering.
After undergraduate studies at the

Swiss Federal Institute of Technology
in Zurich, Dr. Lorsch obtained a
Master's Degree from MIT and a
Doctorate from Columbia University.
He has been a Licensed Professional
Engineer for 30 years, has authored
more than 50 technical articles and
reports, and is a frequent speaker on
energy subjects.

ABSTRACT

The American Society for Heating,
Refrigerating, and Air-Conditioning
Engineers (ASHRAE) has a successful
history of the preparation of standards
for measuring the thermal
performance of HVAC components
and systems. It was therefore logical
for ASHRAE to undertake the
preparation of similar standards in the
solar heating and cooling area.
ASHRAE Standard 94-77, "Methods

of Testing Thermal Storage Devices
Based on Thermal Performance" is a
standard developed from an earlier
NBS document in response to the

need for a uniform method of testing
solar storage devices. The standard,
however, is applicable to any storage
device which is charged and
discharged by thermal means. It is
currently being extended to devices
that are charged electrically and
discharged thermally: so-called
off-peak electric storage units.
ASHRAE Standard 95 on "Methods

of Testing Solar Energy Portable Water
Heaters" is still in preparation. This
standard will pertain to a complete
system rather than a component, as
do all other ASHRAE solar standards.
A draft version of ASHRAE Standard

96 on "Methods of Testing to
Determine the Thermal Performance
of Liquid Type Solar Collectors to
Heating of Swimming Pools" was
issued for public review in May,
1978, and will be published shortly in
final form. It closely follows the
specifications of ASHRAE Standard
93-77 (Solar Collectors) with minor
modifications pertaining to the special
purpose of swimming pool collectors.
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Results and Analysis of a Round
Test Program for Liquid Heating
Flat-Plate Solar Collectors

James t. Hill
Chief, Thermal Solar Program
Center for Building Technology
National Bureau of Standards
Washington, D.C. 20234

Dr. Hill is Chief, Thermal Solar
Program in the Center for Building
Technology at the National Bureau of
Standards.
He received a B.S. degree in

Mechanical Engineering from Virginia
Polytechnic Institute in 1963 and M.S.
and Ph.D. degrees from Georgia Tech
in 1967 and 1968, respectively. He
served as Assistant Professor of
Mechanical Engineering at the
University of Maryland for three years
before joining the National Bureau of
Standards in 1972.

Dr. Hill is a member of ASME,
ASHRAE, the Society of Sigma Xi, and
the International Solar Energy Society.
He held student memberships in Tau
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Robin

Beta Pi, Pi Tau Sigma, Omicron Delta
Kappa, and Phi Kappa Phi. He is
listed in the 11th edition of American
Men of Science. He received the
Crosby Field Award from ASHRAE for
the best overall Technical Paper in
1975 and received an additional
ASHRAE award in 1976 for the best
Technical Paper presented at the
1976 Seattle semi-annual meeting. He
was given a 1976 Department of
Commerce Silver Medal for
"significant national and international
contributions to the development of
efficient solar energy systems." He has
authored over twenty technical papers
in the building research/energy areas.

ABSTRACT

A round robin test program was
conducted to determine the
intercomparability of thermal
performance data on two
liquid-heating flat-plate solar

collectors. Efficiency tests were
performed at 21 test facilities,
distributed across the United States,
using a common test procedure. The
results were statistically analyzed and
showed a relatively large spread in
the measured values of collector
efficiency. Data from approximately
half the facilities were selected for
detailed analysis. A collector
analytical model was used to show
that less than. 1/3 of the spread could
be attributed to different
environmental conditions from facility
to facility. In general, data from a
single facility were consistent and the
majority of scatter was attributed to
systematic uncertainties from facility
to facility. When the data from six
participants reportedly adhering to the
requirements of ASHRAE Standard
93-77 were analyzed, the scatter was
found to be within normal limits
expected for the test procedure.
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Performance Testing to
ASHRAE Standard 93-97

W. T. Dokos, W. J. Putmam,
G. A. Zerlaut and
R. D. Whitaker
Desert Sunshine Exposure
Tests, Inc. (DSET, Inc.)
Box 1850, Black Canyon Stage
Phoenix, Arizona 85029

Mr. Zeriaut, a graduate of the
University of Michigan, is a co-owner
of DSET where he is engaged in solar
device testing, solar materials testing,
accelerated weathering and solar
radiation measurements. Prior to
joining DSET in 1973, he was
employed by NASA's Marshall Space
Flight Center and later by Ill
Chemistry Research. His memberships
include: ISES, AIC, ACS, AIAA, SPE,
SAE, and ASTM. He is an ASTM
representative for the U.S. to the
International Standards Organizations
ISO/TC 61 Plastics Committee, and
was recently elected Chairman of
ASTM Committee E-44 on Solar
Energy Conversion. He is an officer
and member of the Board of Directors
of the Solar Energy Industries
Association, is Vice-Chairman of the
Board of the Solar Energy Research
and Education Foundation, and is a
past Director of the American Institute

of Chemists (for whom he developed
a national accreditation/certification
program for Chemists and Chemical
Engineers in 1967-1975).

ABSTRACT

During the past 2 years Desert
Sunshine Exposure Tests, Inc. (DSET)
has performed several hundred tests of
solar collectors representing nearly all
of the major classes of collector
designs. These tests have been
performed in accordance with the
methods and procedures described in
ASHRAE 93-77, and its precursors
ASHRAE 93-P and NBSIR-74-635.
Experience obtained in utilizing this
method, and from discussions with
other test organizations, manufacturers
and users of the data, indicates that
the majority of the solar community is
well served by the standard and
obtain useful and meaningful data
from it. This is not to say that either
improvements or expansions in the
document are not needed or desired.
Indeed, the published standard has
been beset with some nagging errors.
However, it is important to note that
the consensus opinion we have
encountered and indeed share, is that
ASHRAE 93-77 is philosophically and
technically adequate for determining
the thermal performance of collectors

within the constraints stated in the
document, and that it is either
applicable or had the potential of
being applicable to a wide variety of
solar collectors.

Specific areas of concern in testing
to ASHRAE 93-77 that will be
covered include: (1) the time constant
and the fact that it measures the plate
response and not the thermal
stabilization time of the collector, (2)
the need for normal incident
determination of efficiency, 71, couples
with the proper assessment of
bidirectional incidental angle effects in
order to define all types of collectors
such as classical flat-plate, tubular,
concentrators, etc., (3) the recognition
that air is not a fluid of uniform
composition and that its thermal
capacity changes from day to day, as
well as within a test day, (4) the need
to define clearness factor limits for
determination of both efficiency and
the incident angle modifier, and the
concomitant need to develop a diffuse
sky modifier, or model, to more
thoroughly define the operating
characteristics of collectors, and (5) a
discussion of the arithmetic
significance of the employment of
linear, second order, and higher curve
analyses to describe the field data
obtained.
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Proposed Standards for Testing and
Reporting Results for Solar Heating
and Cooling Equipment
Stanley F. Gilman, Ph.D., P.E.
Professor of Architectural
Engineering
The Pennsylvania State
University
University Park, Pa.

Professor Gilman held several
positions involving research,
development, and engineering
management in the heating,
ventilating, and air-conditioning
(HVAC) industry over a period of
twenty years. He was responsible for
residential and commerical
products, including a wide range of
heat pumps.
Subsequent to joining the faculty

at Penn State, he was Principal
Investigator on an ERDA-sponsored

research project on Solar
Energy-Assisted Heat Pump Systems
in 1974. In 1975, he was Project
Director and Proceedings Editor of a
Workshop on Solar Energy Heat
Pump Systems, sponsored by ERDA.
During that same year, he was a
participant in the First National
Conference on Standards for Solar
Heating and Cooling, Philadelphia,
Pa. Professor Gilman is also Director
of a "short course" on Design of
Solar Energy Heat Pump Systems
for the Heating and Cooling of
Buildings.

Professor Gilman is the author
or co-author of more than 50
publications on HVAC systems
and heat pumps.
A Fellow of the American Society

of Heating, Ventilating, and
Air-conditioning Engineers, Dr.
Gilman served as President of that
Society, 1971-1972.

ABSTRACT

Past and present methods of
testing and reporting results of tests
of solar heating and cooling
equipment are examined. Although
high refrigerant evaporating
temperatures and low refrigerant
condensing temperatures
substantially increase the Coefficient
of Performance of the equipment,
the overall effect on the entire
system can be a substantial increase
in both initial and operating costs.
Recommendations are made for
uniform Standard Rating Points to
avoid these costs as well as provide
a basis for comparing the
performance of different equipment
designs.



Passive System Standards

Michael J. Holtz
Passive Technology Branch
Solar Energy Research Institute
Golden, CO.

Mr. Holtz earned a Bachelor's
Degree in Architecture at Ball State
University and a Master's Degree in
Architecture at the State University of
New York at Buffalo.

His experience prior to joining the
SERI staff was gained at the American
Institute of Architects' Research
Institute and at the U.S. National
Bureau of Standards.

Mr. Holtz is also a registered
architect.
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ABSTRACT

With the growing interest and
application of passive systems for the
heating and cooling of buildings and
the accelerated rate of standards
development for active solar heat;ng
and cooling, the need for passive
system standards has been
recommended by some quarters of
the building industry. The primary
reason for their recommendation
appears to come from a concern for
equal consideration for proposed solar
energy tax credits or property tax
assumptions. There is a danger that
this reason for standards development
is ill-founded and may result in
retarding the application of passive

solar technologies.
Passive systems are architectural

responses to climatic conditions for
the purpose of saving fuel and
providing human comfort. As such,
one is dealing with a diversity in
design approaches that is beyond the
bounds of standards. What may be
appropriate would be specific product
or assembly material and test
standards that would allow
comparative evaluation of the same
functional element. (e.g. glazing
performance, movable insulation,
etc.). Therefore, it is in the area of
materials and assemblies that existing
standards need to be evaluated and
new standards proposed in light of the
passive design techniques.
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Components Testing vs. System Testing

Alwin B. Newton
Solar Consultant
York, PA 17403

Alwin B. Newton received his
B.S. from Syracuse University in
1930 and his M.S. from
Massachusetts Institute of
Technology in 1932. He has
managed research and development
for York, Honeywell, Airtemp and
Coleman, returning to the York
Division of Borg-Warner in 1958 as
Vice President of Research. He
retired in 1972 and became a
consultant to industry and
government in the solar heating and
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cooling fields. Newton first became
interested in solar in 1932 when he
developed design methods for solar
water heaters in Florida. In 1937 he
designed residential systems and did
research with them which led to
early patents in latent heat storage,
and to both liquid and boiling type
collectors. He is a charter member
of I.S.E.S. and has written many
papers in the solar heating and
cooling fields. He is a member of
the ANSI Steering Committee on
Solar Standards, secretary to
ASHRAE's TC-6.7 on Solar Energy
Utilization, and has been active in
developing the ASHRAE Standards
for testing collectors, hot water
heaters, and solar heating of
swimming pools.

ABSTRACT
Standards are now available for

testing the major new component of
solar systems, the collector—in such
a way that its performance in any
location can be predicted to an
accuracy equal to that of other
components of HVAC systems.
Furthermore any collector whose
performance has been certified by
the Air Conditioning and
Refrigeration Institute program will
perform as tested. Hence tests of the
components make it possible to use
the tried and proven design
procedures of the HVC industry in
meeting the heating and cooling
requirements of all types of
buildings. The methods are
summarized in this paper.
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Program
Thursday,
September 14, 1978

9:00 am.-Noon

Session Three:
Durability and
Reliability Standards
Session Chairman: William J.
Heidrich, President, Revere Solar
and Architectural Products

Materials Standards—Elizabeth
Clark, National Bureau of Standards

The Consumer Viewpoint on
Durability and Reliability—Charles
W. Hyer, The Marley Organization

DOE Interim Solar Collector Testing
Program—Carl W. Conner,
Department of Energy

ASTM Standards on Durability and
Reliability—Elmer R. Streed,
National Bureau of Standards

Corrosion in Solar Systems—
Edward F. Smith, Olin Corporation

ASME Solar Standards—Allen J.
Baldwin, Honeywell, Inc.

Warranty Requirements and Effects
on Materials Used and Life
Expectancies—Walter Cohen,
Walter Cohen Associates

Question-and-Answer Period

Noon-2:00 p.m.

Luncheon Session
Presiding: Susannah Lawrence,
Executive Director, Solar Lobby

Address: William T. Cavanaugh,
Managing Director, American
Society for Testing and Material,

Durability and
Reliability Standards
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William J. Heidrich
Chairman—Session
Three
President, Revere Solar &
Architectural Products, Inc.
Rome, New York 13440

William J. Heidrich is President of
Revere Solar and Architectural
Products, Inc., a subsidiary of Revere
Copper and Brass Incorporated. With
headquarters in Rome, New York and
fabricating plants in Rome, Los
Angeles and Kenly, North Carolina,
the subsidiary is responsible for the
entire solar energy program including
new development, manufacturing and
sales of its products. It is also
responsible for new product
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development and marketing of
specialty building products for the
parent Corporation and also for all
technical services related to the use of
the Corporation's products in building
applications.

Revere was one of the first
corporations in the country to become
involved in development programs
and subsequent marketing of solar
energy collectors. For more than four
years Revere has been fabricating
proven solar energy collectors on a
continuous basis and is today one of
the leading fabricators in this growing
market.
A civil engineer graduate of

Syracuse University, Mr. Heidrich has
been employed by Revere in several
R & D, technical and marketing

positions. He represents Revere on
several industry organizations related
to the use of copper, brass and
aluminum products in building
construction. He is a member of the
Board of Directors of the Solar Energy
Industries Association, chairman of its
Statistics Committee and a member of
its Standards Committee. He is also a
member of International Solar Energy
Society, the New England Solar
Energy Association and the Eastern
New York Solar Energy Society. He is
Vice-Chairman of ANSI's Steering
Committee on Solar Energy Standards
and also serves on solar energy task
groups of the Copper Development
Association, the Aluminum
Association and the Architectural
Aluminum Manufacturers Association.
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Materials Standards

Elizabeth J. Clark
Building Materials Program
Center for Building Technology
National Bureau of Standards
Washington, D.C. 20234

Elizabeth J. Clark is a Materials
Engineer in the Building Materials
Program of the National Bureau of
Standards' Center for Building
Technology (CBT). She is responsible
for laboratory-based activities in the
area of materials used in solar energy
systems. At the present time, this
encompasses two projects funded by
the Department of Energy (DoE) to
develop standard methods of testing
and evaluating solar collector cover
plate materials and plastic materials in
contact with heat transfer fluids.

Ms. Clark received her
undergraduate training in Chemistry at

the University of Dayton and has
pursued graduate studies in Materials
Engineering at the University of
Maryland.

Since joining the staff of the Center
for Building Technology in 1969, she
has engaged in research on a variety
of building materials and has written
reports relating to paints,
waterproofing materials, vinyl
wallcoverings and aluminum wiring.
She has also contributed to the
development of the Interim
Performance Criteria for Solar Heating
and Cooling Systems prepared for
DoE, and to the Intermediate
Minimum Property Standards for Solar
Heating and Domestic Hot Water
Systems prepared for the Department
of Housing and Urban Development.

ABSTRACT
Standards for materials used in solar

energy systems are urgently needed
because the reliability of solar energy
systems is dependent upon the
durability of the materials. Solar
energy systems place unique demands
upon materials which are being put to
new uses. Although many standards
are available to evaluate materials in
conventional applications, new
standards are needed to assess the
performance of solar energy material
properties and the environmental
factors that cause deterioration of
these properties.

Standards for various materials used
in solar heating and cooling systems
are being developed by ASTM
Committee E-44 on Solar Energy
Conversion. A description of the
standards under development will
be provided.
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The Consumer Viewpoint
on Durability and Reliability

Charles W. Hyer
The Marley Organization, Inc.
Ridgefield, Connecticut 06877

Mr. Hyer is the publisher of TMO
UPDATE, a bi-monthly reporter
service concerned with activities of
government, industry, consumers,
and trade associations relating to
commercial testing, certification
accreditation, standards,
specifications, and product liability.
A graduate of St. John's

University, he began his career as a
specialist in accounting (small
business), management systems and,
as a staff member of U.S. Industries,
Inc. market research and acquisition
studies. Mr. Hyer later became a
Vice President of York Research
Corporation, in which capacity he
managed a transformer specialty
manufacturing facility, directed
laboratory operations and guided
York's acquisition and diversification
program.

His work as an administrative
assistant to the President, Electrical
Testing Laboratories, Inc. included
contract administration and liaison
on the President's behalf with
industrial, governmental and other
clients for ETL's testing, inspection,
certification, labelling, and listing
services.
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Mr. Hyer is a member of several
societies and associations, notably
the Institute of Environmental
Sciences and the National Small
Business Association. He is a
member of the ANSI Board of
Directors and Chairman of the ANSI
Consumer Council, as well as a
member of the Advisory Committee
of the U.S. Consumer Product Safety
Commission. He also holds
membership on ASTM Committees,
E-5 on Fire Tests of Materials and
Construction, E-36 on Criteria for
the Evaluation of Testing and/or
Inspection Agencies, F-15 on
Consumer Product Safety, F-22 on
High-Visibility Materials for
Individual Safety.

ABSTRACT
This paper examines the past use

of standards and related efforts such
as certification and labeling in
satisfying consumer expectations for
reliability and durability. Actual
cases are cited and comparisons
drawn with solar energy system
needs.
Elements of standard work in the

international scene are examined to
determine if there are on-going
guidelines for standards activities
aimed at consumer satisfaction in
the areas of durability and
reliability.

Next, the author's experiences in
interviewing consumers who have
made solar installations and their
comments, as they relate to the
subject of satisfaction with reliability
and durability are discussed.
Further, interviews with
manufacturers and installers of
varying size and capability are
compared in their efforts with
consumer attitudes.
A conclusion is then drawn as to

what the consumer sees as a
reasonable expectation for reliability
and durability considering the
product, its pay-out period and
current marketing literature. A
conclusion is then drawn comparing
standardization and certification
efforts with consumer attitudes.

Finally, based on the author's
conclusions and previous
experience, some specific
recommendations are made as to
the approach, nature and content of
standards intended to promote
reliability and durability. These
recommendations extend to the
roles of government, industry,
consumers and users in the
standards development process and
the compliance after development,
with certification programs, labeling
and educational-instructional
material.
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DOE Interim Solar Collector Testing Program

Carl W. Conner
Program Manager
Demonstration Program
Branch
Office of Assistant Secretary
Conservation and Solar
Applications
Department of Energy
Washington, D.C.

Mr. Conner is a native of Old
Hickory, Tennessee. He attended
Vanderbilt University where he
earned a B.E. in 1962 and a M.S. in
1964 in Civil Engineering. He joined
the Atomic Energy Commission in
1964 at the Nevada Operations Office
as a Project Engineer. In 1968, he
received a National Institute of Public
Affairs Fellowship and attended
Indiana University, eaming an M.P.A.
degree. In 1971, he transferred to the
Division of Construction at AEC
Headquarters where he worked until
coming to the Energy Research and
Development Administrations'
Division of Solar Energy in March,
1975, and to the Department of
Energy in October, 1977. He is
currently responsible for the
management of the solar heating and
cooling demonstration projects.

Mr. Conner is a registered

professional engineer and a member
of the National Institute of Public
Affairs, the National Society of
Professional Engineers, the American
Society for Testing and.Materials, and,
the American National Standards
Institute.

ABSTRACT

The purpose of the DOE Interim
Solar Collector Testing program is
threefold: to generate performance test
data on as many commerically
available solar collectors as possible,
to provide these test results to industry
for use in establishing uniform
performance ratings and certification
requirements, and to gather data for
use by concensus standards writing
organizations, thus aiding formulation
of test procedures for collector
reliability, safety, and durability.
The program provides a means by

which collector manufacturers can
have their solar collectors tested and
the results published without having
to bear prohibitive costs. The program
encourages a uniform testing
capability, including facilities,
procedures and reporting format as
well as the development of additional
needed test procedures.
The program consists of several

elements:

(1) DOE contracts with qualified
private testing laboratories.

(2) Invitation to all collector
manufacturers to participate on
a cost shared basis.

(3) Development of standard test
procedures using NBS and
industry input.

(4) Intercorrelation between
laboratories of test results using
the SEREF LITE equipment.

(5) Random sampling of collectors
to be tested, and

(6) Publication of test results.

Requirements for manufacturer
participation include:

(1) A production rate in excess of
1000ft2 annually.

(2) Manufacturer willingness to cost
share expenditures and

(3) Agreement to allow publication
of test data resulting from the
program.

The Program goal is to produce a
set of basic thermal performance test
data, to develop increased experience
and capability on the part of the
collector test industry, to determine
validity/sufficiency of the proposed
provisional tests, and with SEREF's
aid, to produce an industry-sponsored
catalogue of thermal performance
ratings which will aid state and local
collector certification programs.
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ASTM Standards on
Durability and Reliability
Elmer R. Steed
Thermal Solar Program
Center for Building Technology
National Bureau of Standards
Washington, DC 20234

Mr. Streed is currently assigned to
the Solar Energy Program Office
for the development of data
requirements, performance criteria
and standards for the Solar Heating
and Cooling Demonstration
Program. Other duties at NBS
include the development and
evaluation of standard test methods
for the thermal performance and
durability of solar collectors. Prior
to joining NBS, he performed
development studies of the
performance of a transparent
honeycomb modified flat plate solar
collector at the Lockheed Palo Alto
Research Laboratory. He has 25
years experience in both industry
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and government laboratories related
to the measurement and
characterization of material
thermophysical properties.

Mr. Streed graduated from the
University of Washington with a BS
degree in Physics. He has served on
the AIAA Thermophysics and the
ASTM E-21 Space Simulation
Committees. Presently Chairman of
ASTM E-44.05 Subcommittee on
Solar Heating and Cooling
Subsystems, Mr. Streed was the
Founding Chairman of ASTM
Subcommittee E-21.10 on Solar
Energy Applications.

ABSTRACT
A brief review of the matrix

procedure used by ASTM to identify
reliability and durability standards
for solar heating and cooling
applications will be presented.
Extension of this approach to other
solar technical disciplines is

indicated to establish basic
standards broad enough to
accommodate several activities and
to provide for the development of
new standards as the need is
established.
The extensive ASTM expertise in

materials durability and reliability
has provided industry and
government with test procedures to
perform most routine laboratory and
field evaluations. However,
additional standards are needed at
the component, subsystem, and
system level to provide user and
consumer groups with design,
installation, and operational data
needed to select and maintain
performance goals. Current ASTM
Committee E-44 on Solar Energy
Conversion activities related to the
development of durability and
reliability standards for components,
subsystems, and systems will be
described.
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Corrosion In Sdlar Systems

Edward F. Smith Ill, Ph.D.
Olin Metals Research
Laboratory
New Haven, Connecticut

Dr. Smith is currently employed at
the Olin Metals Research Laboratory
in New Haven, Connecticut and
serves as a supervisor with
responsibility for solar related
research. His projects include testing
of selective and non-selective
absorber coatings, surface durability
testing, corrosion testing of metal/fluid
compatability for solar applications,
and thermal performance testing.
He is the current chairman of the

Laboratory Accreditation Committee
for the Solar Energy Research and
Education Foundation (SEREF). He is
also active in solar standards
development on ASTM Committee

E-44 on Solar Energy Conversion and
the ASME Solar Standards Committee.

Dr. Smith received his BS degree in
Materials Science, his Masters in
Management, and his Ph.D. in
Materials Science from Rensselaer
Polytechnic Institute in New York

ABSTRACT

Metallic corrosion can have a very
dramatic effect upon both the
efficiency and lifetime of a solar
energy system. For this reason, it is
essential that data be provided to the
solar industry regarding the mutual
compatability of various heat transfer
media with the metals used in solar
systems. Historically, this process has
been accomplished by noting the
conditions that have produced
catastrophic failures of installed

systems. Currently, however, efforts
are being made to provide laboratory
procedures which can serve as either
screening or simulated service tests for
solar applications. These tests are
designed to provide assistance in
selecting a fluid for use in a solar
system.

Efforts will be made to identify the
various forms of corrosion historically
found in solar applications. With this
background, a series of proposed test
techniques will be reviewed to show
the applicability (and limitations) of
the test to various conditions
encountered during operation of a
solar system. For at least one of the
proposed tests, data will be presented
which shows the ability of the test to
provide both absolute pass/fail criteria
and relative ranking of fluids for use
in solar systems.
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ASME Solar Standards

Allen J. Baldwin, Jr.
Energy Resources Center
Honeywell, Inc.
Minneapolis, MN 55413

Mr. Baldwin operates the test
laboratories of Honeywell's Energy
Resources Center. These facilities
include thermal test facilities for flat
plate and concentrating collectors and
facilities for testing hydronic
components such as heat exchangers
and storage vessels. The laboratory
has one of the few solar simulators in
private industry. He has been
responsible for operation and quality
control of a black chrome selective
coating facility and an acid etch
facility for anti-reflective coatings of
glass.
Other responsibilities include

participation in solar standards

activity. Mr. Baldwin chairs the ASME
Solar Codes and Standards Committee
and participates in several other
national standards activities including
the American National Standards
Institute and the American Society for
Testing and Materials.

Mr. Baldwin has taught solar
heating and cooling seminars at
several Universities, Colleges and
Technical Schools.

His background consists of a
Mechanical Engineering education,
several years of mechanical test
experience and design of refrigeration
and heat pump systems. He is also a
licensed professional engineer.

ABSTRACT

The American Society of
Mechanical Engineers has organized
its solar codes and standards
committee into two subcommittees.
They are the solar power
subcommittee and the heating and
cooling subcommittee.
The solar power committee is

primarily concerned with central
generation of electricity with solar
energy. Accordingly they are
operating in the traditional ASME
fields of boilers and pressure vessels
as well as looking at the need for
heliostat and control standards.
The heating and cooling

subcommittee is concerned with
technical areas which are in ASME's
domain as they relate to heating and
cooling of buildings both commercial
and residential. These areas include
pressure vessels, heat exchangers and
the safety aspects of high temperature
solar collectors used primarily for
cooling applications.
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Warranty Requirements and Effects
on Materials Used and Life Expectancies

Walter Cohen
Walter Cohen and
Associates, Inc.
Atlanta, Georgia 30308

Walter Cohen has taken an active
part in a number of larger projects
involving the use of solar energy.
These include:

George A. Towns School solar
heating and air conditioning system
addition of flat plate collectors to an
existing school HVAC system. His
prime responsibility was the
equipment installation, piping and
balancing of the systems with close
coordination with the engineers.

The Shenandoah Community
Center in Coweta County, Georgia,
incorporates flat plate collectors for
solar energy heating, air conditioning
and domestic water heating in a new
community facility housing a
gymnasium, ice rink and office space
for the Shenandoah Community. Mr.
Cohen worked closely with the design
team in the preliminary stages and
was instrumental in piping design
concepts used in the system. His
prime responsibility was the
construction management of HVAC,
plumbing and solar energy systems.

Kennilworth Manor, Crystal Lake,
Georgia, is a HUD-funded project

which was placed in operation in
May 1978 to demonstrate the use of
solar energy for heating domestic
water for an existing mid-rise and
high-rise apartment complex. Walter
Cohen and Associates had the
responsibility of construction
management of the project.

Mr. Cohen is currently a member of
the Advisory Board for the State of
Georgia HVAC Code. He is a past
president and continues to serve on
the Board of Directors of the Georgia
Subcontractors Association. He also
serves on the Solar Energy Standards
Committee of the Sheet Metal and
Air-conditioning Contractors National
Association.
Among many other professional

affiliations, Mr. Cohen holds
membership in the American
Subcontractors Association and is
President of the Atlanta Chapter of
ASHRAE. Mr. Cohen is also a
member of the Board of Directors of
the National Conference of Christians
and Jews.

Mr. Cohen has earned Bachelor's
Degrees in Industrial Engineering
(Georgia Institute of Technology) and
Laws (Atlanta Law School) and the
Masters of Business Administration
(Georgia State University). He is a
registered Professional Engineer.

He was recognized "1978 Engineer
of the Year in Construction" by the
Engineering Societies of Metropolitan
Atlanta.

ABSTRACT

The subject of warranty
requirement and the effects on
materials used and life expectancies is
discussed from the viewpoint of the
contractor.

The contractor is vitally interested
in this subject since mechanical and
HVAC contractors will furnish and
install most solar systems under future
mass market conditions. The
contractor will likely be the
consumer's only contact, and
guarantees and warranties will flow
through him.

Experienced contractors know that
manufacturers' warranties are no
better than the integrity of the
manufacturer. All warranties leave the
issuer with sufficient loopholes to
wiggle out of any warranty.
Contractors believe that reliable
manufacturers will assume
responsibility for defecti4 designs,
materials, or workmanship. This is
preferable and far less costly than
warranties for both the contractor and
the consumer.
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William T. Cavanaugh
Managing Director
American Society for Testing
and Materials
Philadelphia, PA 19103

William T. Cavanaugh, a native ol
Newark, N.J., received his
Bachelor's degree magna cum laude
from Seton Hall College in 1942.
He then entered the U.S. Navy and
served on destroyers in the Pacific
Fleet, reaching the rank of Lt.
Commander.

Returning to private life, Mr.
Cavanaugh taught history, public
law, and government at Seton Hall
College where he became an
assistant professor. He was
concurrently a graduate student at
the Columbia University School of
Public Law and Government. This
program was interrupted by the
Korean War during which Mr.
Cavanaugh functioned as operations

officer of destroyer divisions in the
Atlantic Fleet. He achieved the rank
of Commander USNR.

Returning again to private life, Mr.
Cavanaugh became assistant
executive director, and in 1956
executive director of the Engineering
Manpower Commission, Engineers
Joint Council. In these capacities he
served as government representative
for EJC preparing and presenting
testimony for congressional
committees, serving on study
committees of the National Science
Foundation, Office of Defense and
Civilian Mobilization, and so on.

From 1959 to 1966 Mr.
Cavanaugh was executive
director-secretary of the
Administrative Management Society.
In that capacity he restructured the
organization, redefined the goals,
developed a new fiscal structure,
and developed and fostered the
concept of professionalism of

middle management in North
America.
Mr. Cavanaugh is a member of

the American Society of Association
Executives, and was honored by the
Association for achievement in
1964. He was named by the United
Business Schools Association as a
National Honorary Life Member in
1963 in recognition of his
contributions to the field of
association management. Mr.
Cavanaugh is also a member of the
Council of Engineering and
Scientific Society Executives and is a
member of the American National
Standards Institute's Board of
Directors, Executive Standards
Council and the Executive
Committee of the Organizational
Member Council. He received the
Leo B. Moore Medal from the
Standards Engineers Society in 1976.
Mr. Cavanaugh joined the ASTM

staff in 1967 and was appointed
Managing Director in 1970.

p.

a



53

Program
Thursday,
September 14
2:00-5:00 p.m.

Session Four:
Safety, Codes, and
Certification Standards
Session Chairman: Robert D.
Dikkers, Chief, Solar Criteria and
Standards Program, National Bureau
of Standards

Product Safety Standard for Solar
Collectors—C. B. Schramm,
Underwriters Laboratories

SEREF Rating, Certification, and
Labelling Program for Solar
Collectors—Don L. Kirkpatrick,
Solar Energy Research and
Education Foundation

Air-Conditioning and Refrigeration
Institute Certification Program--
G. R. Munger, Air-Conditioning and
Refrigeration Institute

Solar Standards—What Do We
Mean?—Marvin Yarosh, Florida
Solar Energy Center

Consumer Requirements for Safety
and Certification—
Thorn, Peter, (Massachusetts)
State Solar Action Office
Environmental and Safety
Considerations for Solar Heating
and Cooling Applications—David
Waksman, National Bureau of
Standards

Energy Codes, Standards and
Implementation—T. H. Carter,
International Council of Building
Officials

Question-and-Answer Period

6:30-7:30 p.m.

Conference Reception
(cash bar)
7:30 p.m.

Conference Dinner
Presiding: Joseph G. O'Grady,
President, ASTM
Esther Peterson, Special Assistant to
the President for Consumer Affairs

Theme: Solar Realities and Their
Importance to the Nation

Safety, Codes,
and Certification

Standards
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Product Safety Standard
for Solar Collectors
C. B. Schramm
Managing Engineer
Heating, Air-conditioning
and Refrigeration Department
Underwriters Laboratories, Inc.
Northbrook, Illinois 60062

Mr. Schramm's entire career has
been spent with Underwriters
Laboratories, beginning in 1949 as
an Assistant Engineer. He became,
successively, Division Engineer and
Senior Project Engineer, working on
room and central air conditioners,
refrigerators, icemakers and similar
refrigeration equipment.

In 1967, he was transferred to
the Heating, Air-conditioning and
Refrigeration Department as
Associate Managing Engineer. He
was named to his present position in
1976 and is responsible to the Chief
Engineer, Fire Protection Division
for the department's equipment and
operations.
Mr. Schramm holds active

memberships in the American
National Standards Institute, the
American Society of Heating,
Refrigeration, and Air-conditioning
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Engineers, the International
Association. Besides the foregoing,
he serves on the ANSI Steering
Committee on Solar Energy
Standards as well as the
Reliability-Durability Committee of
the Solar Energy Research and
Education Foundation. Mr. Schramm
is a member of ASTM Committee
E-44 on Solar Energy Utilization.

ABSTRACT
The Plan for the Development

and Implementation of Standards for
Solar Heating and Cooling
Applications, NBSIR-76-1143,
identified the need for a standard
covering methods of test for solar
collectors with regard to electrical,
fire, structural and environmental
safety as of the highest priority.
Discussions of this Plan within the
ANSI Steering Committee on Solar
Energy Standards Development
subsequently identified Underwriters
Laboratories, Inc. (UL) as the
organization responsible for
development of the draft standard.
After discussions with the Standards
Committee of the Solar Energy
Industries Association, UL initiated
the development of such a standard

in early April, 1978.
This standard is being developed

by UL with the assistance of a
Technical Advisory Group (UL-TAG)
and a Standards Development
Committee (UL-SDC). The
development plan schedule
anticipates adoption as a Product
Safety Standard by UL in early
adoption as an American National
Standard.
Since the primary heat transfer

fluid is circulated through the
collectors during operation, some
requirements pertaining to the fluid
to be used will be included in the
standard.

While glass breakage and rain
damage are clearly durability
considerations, there are safety
considerations, under certain
conditions associated with them,
which are to be detailed in the
Standard.

Solar collectors will commonly be
mounted on or become an integral
part of a building structure. The
standard will, therefore, include
provisions related to the fire and
structural requirements contained in
building codes.



The SEREF Rating, Certification,
and Labeling Program
for Solar Collectors
Don L. Kirkpatrick
Solar Energy Research
and Education Foundation
Don Kirkpatrick graduated from the

University of Michigan, BSME, in
1956, and was employed by Univac
where he designed high speed
mechanisms for computer mass
memory (pre-bubble technology). In
1961 he joined General Electric's
Space Division and for the next 12
years was responsible in project and
line management positions for the
development of a broad range of
electromechanical and electro-optical
equipment for spacecraft, including
solar PV array tracking and
deployment drives, active infrared
horizon sensors, and other optical and
thermal-related mechanisms.

In 1973 Don joined GE's then
embryonic terrestrial solar group and
worked actively in proposals, systems
studies and solar hardware
development and applications. For the
next three years he was Manager of
Solar Collector Development, with
responsibility for development and.
testing including design of flatplate
collectors, and initial development
work on evacuated and focusing
systems. In early 1976 he gained the
small manufacturer's perspective
when he left GE to become a founder
and Technical Director of Heliotherm,
Inc. designing building and installing
several active DHW and spaceheating
systems, including ERDA and HUD
projects. Don disposed of his
Heliotherm interests and joined
SEIA-SEREF in mid-1977 and has
served as RCL Program Manager since
that time.

Professional activities/memberships
include ASHRAE 93-77, 95-P, and
%-P Solar Standards Project
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Committees; ANSI Solar Standards
Steering Committee; ISES nominee for
Engineering Director, 1978; SEIA,
elected Director 1977-78; ASTM;
President, Sun Designs, Inc. Mr.
Kirkpatrick is an active speaker on
solar energy to public and technical
groups, and has had published a
number of papers on mechanisms and
solar topics.

ABSTRACT

The Solar Energy Research and
Education Foundation (SEREF) is
developing a Collector Rating
Certification, and Labeling (RCL)
program for the use of the Solar
Industry, This DoE-funded program is
unique in having the extensive
participation of consumers, design
professionals, technical societies, and
other concerned groups, and state
govemment representatives; as well as
the active and broad-based
participation and support of the solar
industry.
The RCL development program

which was begun in October of 1977
is scheduled for completion in
December 1978, when it will be
available for implementation by a
recognized, suitably constituted
authority. Important aspects of the
program which will be discussed in
the presentation are summarized
below.
Laboratory Accreditation:
The accreditation of collector

testing laboratories is an integral part
of the SEREF-planned program.
SEREF's Laboratory Intercorrelation
Test Equipment (LITE), and laboratory
evaluation procedures are currently
being employed in the Department of
Energy's current solar collector test
program. These SEREF intercorrelation
activities, performed now for DoE
with NBS supervision, will provide a

demonstrated prototype for similar
activities in a planned industry RCL
program.

Collector Thermal
Performance Rating:

The proposed thermal rating
method being developed by SEREF
provides the predicted all-day energy
output of the collector. The derived
all-day output ratings are based on the
ASHRAE 93-77 measured
instantaneous efficiency, a standard
ASHRAE insulation profile and one or
more combinations of ambieht and
outlet temperatures. These ratings are
intended to provide maximum direct
usefulness of the rating data, both to
the prospective purchaser and the
system designer. Development of
localized output and cost-benefit
algorithms is also in process.

Ongoing Certification
Program Development:

Label designs, which will provide
maximum utility and understandability
to the prospective purchaser/user, are
being studied. The overall certification
process and the structure of an
ongoing RCL program is now being
designed. In this development activity,
the structures of several existing
certification programs in related
industries are being carefully studied
to adapt proven concepts to the
specific and unique needs and
characteristics of the solar consumer
and the solar industry. Expertise from
personnel in these related programs,
as well as of users and manufacturers,
is being employed to achieve this
goal.

Discussion of important elements of
each of these program areas will
supplement an overview of the
proposed program at its current state
of development.
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Air-Conditioning and Refrigeration Institute
Certification Program
G. R. Munger
President
Air-Conditioning
and Refrigeration Institute
Arlington, Virginia 22209
Mr. Munger began his professional

career in 1951 with Hieatt
Engineering Company as a design
engineer and was successively
technical director for the American
Society of Refrigerating Engineers from
1953-1955, product manager for
Owens-Corning Fiberglas Corp. from
1955-1964, managing director of

• Mineral Fiber Products Bureau from
1964-1967, general manager of the
Society of the Plastics Industry from
1967-1974. Since 1974 he has been
president of the Air-Conditioning and
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Refrigeration Institute.
Mr. Munger graduated from

California State Polytechnic University
with a B.S. degree in engineering. He
is a member of the American Society
of Heating, Refrigerating and
Air-Conditioning Engineers and a
registered professional engineer in the
State of Ohio.

ABSTRACT

Under contract to the U.S.
Department of Commerce, the
Air-Conditioning and Refrigeration
Institute Foundation delivered a
program for the organization of a
certification program for solar
collectors in January, 1978. The
documents contained therein formed
the basis of the ARI Solar Collector

Thermal Performance Program
Announcement of the ARI program

was made on January 19;1978 and
on January 25, some 200
manufacturers were sent the program
documents.
A review will be made of the

development of those documents
which include:

1.-Rating Standard
2.-Certification Laboratory Contract
3.-Operational Mgnual
4.-Manufacturers License

Agreement
5.-Format for a Directory

In addition, a program calendar and
budget will be discussed, as well as
an analysis of the factors influencing
the program's level of success.
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Solar Standards—What Do We Mean?

Marvin M. Yarosh, Director
Energy Systems
Analysis Division
Florida Solar Energy Center
Cape Canaveral, Florida 32920

Marvin Yarosh is the project
manager and principal investigator for
the U.S. Department of Energy's
contract to develop solar energy
consumer protection mechanisms. He
is also co-principal investigator for the
southeast regional assessment study
for the deployment of solar electric
generation options.
He is a member of the Laboratory

Accreditation Committee of the Solar
Energy Research & Education
Foundation, a participant in the
Southeastern Region Solar Energy
Planning Group, on the Advisory
Board of the Institute on Man and the
Oceans, Inc., on the Governor's
Council on Fuel Allocation and
Energy Conservation, a member of the
Technical Advisory Committee for the
Florida Solar Energy Center, and a
member of the Governor's Task Force
on Solar Energy (SERI).

Prior to becoming director of the
Energy Systems Analysis Division of
the Florida Solar Energy Center, Mr.
Yarosh was the executive director of
the Florida Energy Committee and, for
four years, was on the staff at the
University of Minnesota. He was also
on the Senior Staff of the Oak Ridge
National Laboratory.
A registered professional engineer,

Mr. Yarosh received his masters
degree in Mechanical Engineering
from the University of Minnesota.

ABSTRACT

Federal and state governments are
acting to create incentives to

encourage more rapid
commercialization of solar energy. In
a new and still infant industry
possessing few standards, where
insufficient industry infrastructure and
limited local govemrnent capabilities
exist, efforts to accelerate
commercialization increase the
potential for both honest system
failures and consumer rip-offs. Some
states such as Florida have seen more
rapid deployment of solar energy
systems and thus problems in these
states have already begun to surface.
In Florida, solar activity during the
second quarter of the century was
very extensive, and renewed activity
starting in 1974 accelerated rapidly.
By 1976, the state legislature passed a
law requiring that a voluntary testing,
standards, and certification program
be established by the Florida Solar
Energy Center. The legislation was in
response to the concern that many
systems were being installed without
any programs for testing or
standardization. The 1976 legislation
specifically required that:

1.-The Center shall develop and
promulgate standards for solar
energy systems manufactured or
sold in this state.

2.-The Center shall establish criteria
for testing the performance of
solar energy systems and
evaluating the performance of
solar energy systems.

3.-All solar energy systems
manufactured or sold in the
state, which meet the standards
established by the Center, may
display accepted results of
approved performance tests in a
manner prescribed by the
Center.

The entire program was on a
voluntary basis.

In response to that legislation the
FSEC established a system for testing,
certification and labeling for solar
collectors. The program determines
the thermal performance of collectors
using ASHRAE 93-77, slightly
modified. Collectors are rated on a
label according to temperature at
which they operate for average
insulation of a typical Florida day. We
did not attempt to develop system
standards or system rating criteria.

This year, the legislature has made
the voluntary program in Florida
mandatory and this action has created
a whole new set of problems for the
FSEC in determining an appropriate
and realistic response to the
legislation. While specific standards
for performance testing components
such as solar collectors seems
sensible, it is not at all clear that we
are prepared for standardization on
system design or performance. 'Our
experience suggests that the
promulgation of recommendations of
good practice rather than true
standards may be more closely tuned
to present solar needs.

There are conflicting concerns
raised by the rapid deployment of
units now being sold and installed
and the concurrent desire that users of
these systems be adequately
protected. Because of the rudimentary
stage of the industry, the premature
establishment of too many standards
for equipment design, performance,
and installation may also seriously
affect the successful process of
commercialization. The resolution of
this conflict will take extreme wisdom
on the part of all those involved in
the standards setting process.
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I

Consumer Requirements for Safety and Certification

Peter Thorn
Deputy Director
Massachusetts State

Solar Action Office
Boston, Mass. 02108

Biography and abstract not available
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Environmental and Safety Considerations
for Solar Heating and
Cooling Applications
David Waksman
Assistant Chief, Solar Criteria
and Standards Program
Center for Building Technology
National Bureau of Standards
Washington, D.C. 20234

Dr. Waksman was born and
educated in the public schools in
New York City, graduating from the
Bronx High School of Science in
1955. He received both a B.S. degree
in Ceramic Engineering with
Departmental Honors and a Ph.D.
degree in Ceramics from the State
University of New York College of
Ceramics at Alfred University in 1959
and 1966, respectively.

Following the receipt of his Ph.D.
degree, Dr. Waksman was employed
by the Certain-teed/Saint Gobain
Insulation Corporation and its affiliates
in various capacities as Senior Glass
Technologist, Product Development
Engineer, and finally, Manager of
New Products. In the latter capacity,
he was responsible for the
development, testing and qualification
of glass fiber insulation and air
handling products. Following his
employment with Certain-teed/Saint
Gobain, Dr. Waksman spent six
months as a Post Doctoral Fellow at
the Ames Laboratory, operated for
USAEC by Iowa State University,
where he studied the elastic properties
of hafnium oxide.

Dr. Waksman joined the National
Bureau of Standards (NBS) in August
1971 and served as Assistant Manager
of the Lead Paint Poisoning Project
until June 1974 when he joined the
solar energy program. He is currently
Assistant Chief of the Solar Criteria
and Standards Program in the
Building Economics and Regulatory
Technology Division of the Center for

Building Technology at NBS. Since
joining NBS, Dr. Waksman has been
the author of more than twenty papers
concerned with solar performance
criteria and standards, and procedures
for eliminating the lead paint hazard
in housing. He is a member of the
American Ceramic Society, Keramos
(the national honorary ceramic
engineering fraternity), and the
American Society for Testing and
Materials where he served for two
years as the chairman of the ASTM
E-21.10.20 subcommittee on materials
performance. Dr. Waksman has also
been active on the ANSI Steering
Committee on Solar Energy Standards
Development on which he serves as
the alternate representative from the
National Bureau of Standards and has
served as a member of an ASTM
AdHoc Group formed to coordinate
ASTM efforts in the development of
standards for solar heating and
cooling.

ABSTRACT

The "Intermediate Minimum
Property Standirds" (MPS) and the
residential and commercial "Interim
Performance Criteria" (IPC) prepared
by the National Bureau of Standards
(NBS) address many health and safety
considerations that are frequently
overlooked by system designers. For
example, factors such as the
flammability and toxicity of heat
transfer fluids are often not
considered. Similarly, adequate
consideration is seldom given to the
safe disposal of these fluids. This
problem is compounded by the lack
of clear guidelines as to which fluids
cOnstitute a hazard that warrants
special consideration.

This paper will discuss the various
health and safety considerations
presented in the MPS and IPC

documents. Emphasis will be placed
on the safety provisions in the MN
document which are consistent with
those in the commercial IPC
document. The provisions in these
two documents which were prepared
in November 1976 and March 1977
represent an update of the provisions
in the residential IPC document which
was prepared in January 1975. The
provisions in the MN document are
somewhat more prescriptive than
those in the performance based IPC
document. Safety related issues related
to both active and passive solar
energy systems are addressed by both
documents.

In applying the MN and IPC
standards, recognition must be given
to the type of project under
consideration: single family,
multi-family, institutional or
commercial. Though very few of the
requirements note any difference in
treatment for a specific hazard (for
example, a safe potable water system
is considered essential in any type of
occupancy) they often include by
reference standards that do embody
significantly different treatment for
different types of building. For
example, fire resistance requirements
vary with different occupancies and
solar components which form part of
a fire resistant building element must
be able to meet the various
requirements.

Some of the areas that will be
discussed in the paper include:
structural safety, heat transfer fluid
toxicity and flammability
considerations including the
protection of potable water, effects of
solar equipment on the fire resistance
of building, mechanical system
protection, and protection from
physical hazards.
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Energy Codes, Standards and Implementation

T. H. Carter, P.E.
Executive Director
International Conference
of Building Officials
Whittier, California 90601
As executive director of the

International Conference of Building
Officials, Mr. Carter is responsible for
the direction of all its activities
including headquarters and national
involvement.

Mr. Carter has served as consultant
for the International Conference of
Building Officials; Building Officials
and Code Administrators International,
Inc.; and the Southern Building Code
Congress International, Inc. in the
development of the one- and
two-family Dwelling Code. He has
also served as prime contractor with
the Department of Housing and
Urban Development in developing a
report for the Douglas Commission on
the building code situation in the
United States as well as a Secretariat
for the Model Code Standardization
Council, Council of American
Building Officials and the One- and
Two-Family Dwelling Code Changes
Committee. He has also been on the
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Advisory Council for the
Development of Operation
Breakthrough for the Department of
Housing and Urban Development.
Mr. Carter began his career in 1945

as a senior structural engineer and
research engineer for the Building and
Safety Department, City of Los
Angeles. In 1958 he became the first
technical director of the International
Conference of Building Officials.
A registered civil and structural

engineer in California, Mr. Carter
received his B.S. degree in civil
engineering from the California
Institute of Technology. He is a
member of the American Concrete
Institute, American Institute of
Architects, American National
Standards Institute, American Society
of Civil Engineers, American Society
for Testing and Materials, National
Fire Protection Association, and the
Structural Engineers Association of
Arizona, California, Oregon, and
Washington.

ABSTRACT

A status report on the code officials
involvement in energy codes and
standards, including their
implementation through national
education programs.
The Council of American Building

Officials, composed of Building
Officials and Code Administrators
International, Inc.; the International
Conference of Building Officials; and
the Southern Building Code Congress
International, Inc. joined forces in
1977 with the Energy Research and
Development Agency and the
National Conference of States on
Building Codes and Standards, Inc. to
develop the Model Energy
Conservation Code using as a basis
ASHRAE 90-75. In addition,
educational courses for legislative
bodies, professionals, plan reviewers
and inspectors were developed. This
material is now being used to educate
qualified instructors.
The report will also cover a similar

program for solar energy being
proposed by the Council of American
Building Officials to the Department
of Energy. The program will be a
continuation of work done by the
model code groups under a contract
to the National Bureau of Standards.
Emphasis will be placed on the
greater need for new material and test
standards to he developed.

•
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Joseph G. O'Grady
President
American Society for Testing
and Materials
Philadelphia, PA 19103

Joseph G. O'Grady is the 1978
President of the American Society
for Testing and Materials (ASTM).
He is also the vice president of the
PSE&G Research Corporation Energy
Laboratory in Maplewood, New
Jersey.
A native of North Bergen, New

Jersey, Mr. O'Grady received a
B.E.E. degree from the College of
Engineering, New York University in
1954. The registered Professional
Engineer in the State of New.
Jersey has been associated for
approximately 30 years with the
Energy Laboratory of the PSE&G
Corporation, a subsidiary of the
Public Service Electric and Gas
Company.

Prior to 1961, his area of
specialization included the

development of new test methods
required in the investigation and
solution of power systems
engineering problems. He was
appointed laboratory engineer in
1969 and assigned the responsibility
of directing the six divisions of the
laboratory that perform a
considerable portion of the test work
required during the design,
construction, and operation of
power system company facilities,
including a variety of environmental
test programs such as ambient air
monitoring and stack emissions
testing.
O'Grady assumed the position of

manager of the Energy Laboratory in
1974. He was named a vice
president of the PSE&G Research
Corporation Energy Laboratory in
early 1978.
A former secretary of ASTM

Committee D-22 on Methods of
Sampling and Analysis of
Atmospheres, O'Grady was past
chairman of the Project Threshold
Co-Sponsors Advisory Committee.

The project was a national program
conducted by ASTM to study the
precision and accuracy of ASTM
standard test methods used to
measure air pollution.
O'Grady is a member of the

Environment and Energy Committee
and Vice-Chairman of the Codes
and Standards Committee of the
Edison Electric Institute, and is the
Institute's representative on the
Organizational Member Council of
the American National Standards
Institute (ANSI). In addition, he is a
member of the Advisory Task Force
on the Environment to the Electric
Power Research Institute.
A senior member of the Institute

of Electrical and Electronics
Engineers (IEEE), O'Grady served as
the first chairman of the
Metropolitan Section of the Advisory
Council in 1970. He received the
North Jersey Award of IEEE for
"distinguished service to the
membership of the section" in
1971. He was also the recipient of
the IEEE Region I Award in 1974.
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Solar Realities and Their
mportance to the Nation
Esther Peterson
Special Assistant to the President
for Consumer Affairs
The White House
Washington, D.C. 20500
On April 4, 1977, the White House

announced the appointment of Esther
Peterson as Special Assistant to the
President for Consumer Affairs.
As Special Assistant to the President

for Consumer Affairs, she will serve as
a consumer spokesperson and
advocate on the President's personal
staff and advise the President on
consumer-related matters.

She was born in Provo, Utah on
December 9, 1906. She received an
A.B. degree from Brigham Young
University in 1927 and an M.A. from
Teachers College, Columbia
University in 1930.
She taught at Branch Agricultural

College in Cedar City, Utah, and at
Winsor School in Boston. She also
taught at Bryn Mawr Summer School

44

for Women Workers in Industry from
193210 1939.
Ms. Peterson was assistant director

of education of the Amalgamated
Clothing Workers of America from
1939 to 1944 and served as their
legislative representative in
Washington from 1945 to 1948. She
and her family lived overseas from
1948 to 1957 while her husband
served as labor attaché in Sweden
and Belgium.

In 1957, Ms. Peterson became
legislative representative of the
Industrial Union Department of the
AFL-CIO. She continued in this post
until 1961, when she was appointed
director of the Women's Bureau in
the Department of Labor by President
John F. Kennedy. In August of that
year, she became assistant secretary of
Labor and held that position until
1969.
Between 1961 and 1963 Ms.

Peterson served as executive vice
chairman of the President's
Commission on the Status of Women.

In 1964, President Lyndon B. Johnson
appointed her to the newly created
post of Special Assistant to the
President for Consumer Affairs. She
also served as chairman of the
President's Committee on Consumer
Interests. She held these posts until
1967.

Ms. Peterson joined Giant Food in
1970 as vice president of consumer
programs and consumer adviser to the
president. In that capacity, she
spearheaded numerous
consumer-related projects, and had
her own professional staff, which
developed consumer programs.

She is on the board of directors of
many consumer, educational and
civic associations, including the
Institute for Public Interest
Representation at the Georgetown
University Law Center, the Women's
National Democratic Club, the Center
for Science in the Public Interest, and
the National Center for Resource
Recovery.

1
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Program
Friday,
September 15, 1978

9:00 a.m.-Noon

Session Five:
Looking Ahead
Session Chairman: Charles
Grosskreutz, Assistant Director of
Research, Solar Energy Research
Institute

Opening Remarks: Charles
Grosskreutz, Solar Energy Research
Institute

What's Coming From the Federal
Government (DOE 8, NBS)?—Henry
H. Marvin, Department of Energy

SERI and its Role in Standards
Activity—Paul Rappaport, Solar
Energy Research Institute

Consumers and the Solar Standards
Future—Honorable James Jeffords,
U.S. Congressman, Vermont

The Future of Solar Energy
Standards in the Voluntary
Consensus Standards
System—Walter G. Canham, Jr.,
ANSI Executive Standards Council

Question-and-Answer Period

Closing Remarks: Albert Weinstein,
Chairman, ANSI Steering Committee
on Solar Energy Standards
Development

12:00 Noon

Conference Adjournment

Looking Ahead

J I
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Dr. Charles Grosskreutz
Chairman—Session Five
Assistant Director for
Research
Solar Energy Research
Institute
Golden, Colorado 80401

Dr. Grosskreutz is an internationally
recognized expert in thermal power
applications—most notable, the Power
Tower concept. Before joining SERI,
Dr. Grosskreutz was manager of solar
programs at Black & Veatch,
Consulting Engineers in Kansas City,
Missouri.
He received a Bachelor of Science

degree from Drury College in 1943, a
Master's degree from Washington

University in St Louis in 1948, and a
Ph.D. in Physics from Washington
University in 1950. He is the author
of over 65 publications.

Dr. Grosskreutz is a member of the
International Solar Energy Society, a
Fellow of the American Physics
Society, and a Fellow of the American
Society for Testing and Materials. He
earned the Award of Merit from
ASTM in 1972.
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What's Coming From the Federal Government (DOE AND NBS)?

Dr. Henry H. Marvin
Department of Energy
Division of Solar Technology
Washington, D.C.

Dr. Henry H. Marvin is the Acting

Deputy Program Director for Solar,
Geothermal, Electric and Storage
Systems, and Acting Director,
Division of Distributed Solar
Technology of the Department of
Energy.

Previously, Dr. Marvin was
Director of the Division of Solar
Energy at the Energy Research and
Development Administration, which

he joined in 1975-1977. He had
been General Manager of the High

Intensity and Quartz Lamp
Department, General Electric
Company, Cleveland, Ohio, since
1973.

Dr. Marvin has an extensive
background in research,
development, and business
management. He began his career
with the General Electric Company
in Schenectady, New York, as a
research associate and was named
to successively higher positions,
including Manager of Structure and
Reaction Studies at GE's Research
Laboratory, Schenectady; Manager
of Engineering, Capacitor
Department, Hudson Falls, New
York; Manager of the Lighting
Research Laboratory, Lamp Business

Division, Cleveland; and finally in
1973, General Manager of the High
Intensity and Quartz Lamp
Department.

Dr. Marvin, who was born in
March, 1923, at Lincoln, Nebraska,
is a World War II Army veteran. He
received his BA degree in
Chemistry, Mathematics and Physics
from the University of Nebraska in
1947, and his Ph.D. degree in
Physical Chemistry from the
University of Wisconsin in 1950.

ABSTRACT

The development and
commercialization of solar energy
technology is receiving increasing
emphasis from the Department of
Energy. The Domestic Policy
Review, the National Plan for
Accelerated Commercialization, and
President Carter's statement of
commitment on Sun Day, May 3rd,

are all recent components of this
increased emphasis.

In addition to solar hot water and

space heating, which has already
received significant attention from
the standardization community and
at this conference, photovoltaic
technology, wind, certain aspects of
biomass conversion, and possibly
ocean thermal energy conversion
are all being reviewed within DOE
with an eye toward accelerated
commercialization. A particularly
exciting prospect for rapid

implementation is the solar thermal
repowering of existing oil—and
gas—fired electric power generating
stations in the southwest.

All of these activities will place a
greater demand on the standards-
setting community in the United
States, and it is certainly not too
early to begin the work of delivering
such standards when they are
needed.
The federal government

anticipates continued support of the
voluntary consensus system in the
development of standards for all of
the solar technologies. Because of
(1) the widespread dollar
commitment from the federal
government for research,
development, and demonstration
programs; and (2) the need to not
only increase consumer acceptance
but also the need to develop a firm
industry infrastructure, the federal
government will take an active role
in accelerating the standards-
development process. From the
National Bureau of Standards, this
means research in developing the
data to support interim performance
criteria and test methodology. From
HUD and from DOE, this means
substantive cooperation with the
voluntary consensus groups to speed
up the frequency of meetings, and
to allow greater participation from
consumer groups and small
business.
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SERI And Its Role In Standards Activity

Dr. Paul Rappaport, Director
Solar Energy Research
Institute
Golden, Colorado 80401
-Dr. Paul Rappaport, director or the

Solar Energy Research Institute, is an
internationally recognized pioneer in
solar energy conversion and an
authority on photovoltaic technology.
Dr. Rappaport has helped formulate
the national solar energy program
through service on government
research advisory committees for
ERDA, NASA, the National Science
Foundation, and the National
Academy of Sciences. Before his
appointment as SERI director, Dr.
Rappaport was director of the Process
and Applied Materials Research
Center at RCA's David Sarnoff
Research Laboratories in Princeton,
New Jersey.
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ABSTRACT

The Solar Energy Research Institute
(SERI), now just over a year old, was
organized on a broad scale to help
solve the problems of bringing solar
energy to early utilization. Research,
Analysis and Assessment, Information
Systems, Educational and Institutional
programs, and Technology
Commercialization are the elements
of SERI's structure. During its first year
of operation, it has already begun
work in the area of solar standards.

SERI will continue its support of the
voluntary consensus groups in
developing standards for the solar
technologies. SERI will not he writing
standards, but it will participate in the
process; and the effort will come from
all divisions within the SERI
organization.

The most visible effort will continue
to be in photovoltaics solar
conversion technology, where SERI is
managing an Advisory Committee for
the development of performance
criteria and standard test
methodology. The goal of this group

is to stimulate and accelerate
standards-development activity within
the private sector. The Advisory
Committee, with balanced
representation from the photovoltaics
community, is developing an Interim
Performance Criteria document in
anticipation of passage of the
McCormack Bill in December of
1978 for transfer to the voluntary
consensus groups.

SERI will maintain a low profile in
the heating and cooling area.
However, we will examine the need
for accelerated standards development
in the other solar technologies.

Research activities will support the
development of data used for
developing test methods and
standards for component performance
measurements, reliability/durability
information, and safety guidelines.
The Information and Education

Division is in the process of making
available a wide body of knowledge
on standards and codes for use by all
interested parties in the interest of
making the solar community aware of
the activity of all segments of the
community.
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Consumers And The Solar Standards Future

The Honorable James
Jeffords
U.S. Congressman
State of Vermont

Congressman Jeffords has held
office in the U.S. House of
Representatives since 1974.
A native of Vermont, he received a

Bachelors of Science from Yale in
1956 in Industrial Administration, and
he is a graduate of Harvard Law
School, class of 1962.

Prior to serving in the House of
Representatives, Congressman Jeffords
was engaged in private practice in
Law.
He served as National Director of

the American Judiciary Society from
1973-1975 and also as President of

the Young Lawyers' Section of the
Vermont Bar Association from
1966-1977.

ABSTRACT

Consumer acceptance of solar
energy conversion applications is the
key to the success of the industry. A
major step to achieving consumer
acceptance is the development of
standards—the basis for warranties
and an integral part of developing tax
credit legislation. Solar systems
compete with conventional systems
which have proven performance and
reliability/durability characteristics,
and safety guidelines for use. The
solar industry is now undergoing
major standards development
activities.

Consumer participation in these •
activities is vital. There needs to be
much more participation of
consumers in standards committees
than that which presently exists. The
key to achieving this is funding:
providing the dollars so that those
who represent the end-use consumer
interest can have a strong voice in the
process. It is essential that the voice of

the consumer be an informed voice;
and to develop that, we call upon the
industry and the government to take
an aggressive stand in disseminating
information on solar and the
alternative energy sources. We call
upon and rely upon the voluntary
consensus standards system to
develop the give-and-take that will
make the industry viable.
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The Future of Solar Energy Standards
in the Voluntary Consensus System
Walter G. Canham, Jr.
Engineering Standards Manager
Monsanto Company
St. Louis, Missouri 63166

Mr. Canham is Chairman of the
Executive Standards Council (ExSC)
of the American National Standards
Institute (ANSI). The ExSC is
responsible for managing and
coordinating the development of
American National Standards. It is
also responsible for criteria to be
met in approving those standards.
Other activities in national

standardization include membership
on ANSI's Piping and Process
Equipment Standards Management

Board, extensive involvement in
piping standards and codes,
membership on ASME's Pressure
Technology Codes ahd Standards
Supervisory Committee, and
membership on ASTM's Metric
Committee E-43.
Mr. Canham is a chemical

engineering graduate of the
University of Virginia and a
professional engineer registered in
Missouri & West Virginia.

ABSTRACT
This paper outlines the kinds of

resources offered by the U.S.
voluntary consensus standards
system for the development of
standards needed to foster and

discipline the growth of technically,
socially, and economically sound
exploitation of solar energy for
heating and cooling uses.

Evolutionary concepts in
planning, implementing, and
coordinating the creation of
standards in areas of new
technology are presented. Emphasis
is placed on bringing technical,
regulatory, and administrative
expertise together at the closest
possible level to the work that needs
to be done, and on cooperative
means of avoiding duplication and
wasted effort.

Potential problems are identified,
and potentially fruitful approaches
to solving them are outlined.
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Albert Weinstein
President
Westinghouse Solar Heating
and Cooling Company
Westinghouse Electric Corpo-
ration
Falls Church, Virginia 22041
Mr. Albert Weinstein is the

President of the newly formed
Westinghouse Solar Heating and
Cooling Company for Westinghouse
Electric Corporation, and has been
with that Corporation for the past six
years. He has served as the Program
Manager for the Westinghouse
contract with NSF on the Phase 0
Feasibility of Solar Heating &

Cooling of Buildings, and has
supervisory responsibility for
management of the design,
installation, and operation of the
experimental solar heating and
cooling systems for the George A.
Towns Elementary School in Atlanta,
Georgia. This was the first large
scale solar heating and cooling
system and provided the basis for
many subsequent designs.

In addition, he has management
responsibility for the design and
marketing of solar systems for
residential, commercial and
industrial application.
Mr. Weinstein is currently

Chairman of the ANSI Steering
Committee on Solar Energy

Standards Development.
Prior to joining Westinghouse, Mr.

Weinstein spent 30 years with the
Federal Government including duty
with the Navy, the Department of
Defense, and the Department of
Housing and Urban Development.

Before joining the Navy in World
War II, Mr. Weinstein worked for
the Research and Development
Department of Carrier Corporation
for five years.
He holds a degree in Physics from

Brooklyn College, is a Registered
Professional Engineer, and has been
granted six U.S. patents. He has
authored many articles concerning
solar systems and lectured at several
universities.
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American National Standards Institute

The American National Standards
Institute (ANSI) is a voluntary
federation that includes many of the
more than 400 standards-writing
bodies in the United States, as well as
some other organizations and
corporations. This nonprofit
organization has four primary
functions:
—To be the national coordinator

for standardization in the United
States;

—To approve as American National
(consensus) Siandards, those
standards that have been
submitted by standards-
developing organizations that are
seeking or have already obtained
public review;

—To serve as a clearinghouse for
information on American
National Standards, international
standards of cooperating bodies
of the International Organization
for Standardization (ISO), and
International Electrotechnical
Commission (IEC); and

—To represent the standards
position of the United States in
international nontreaty
organizations.

ANSI is financed by its members'
dues, by specified project support
from industry and government, and by
the sale of American National
Standards, ISO and IEC documents,
and other technical publications.
More than 270 technical

committees have been formed by
ANSI during its 60 years to work on
standards-development projects.
Because ANSI may not, by its
constitution, write standards,
American National committees belong
to the organizations of which they are
comprised. Each has a Secretariat,
usually an organization having a
major interest in standards
development in the field, which is
responsible for administering the
committee.

Some Questions-And-Answers
About ANSI

What types of standards does ANSI
approve?

Approved American National
Standards, which now number
approximately 8,500, encompass
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virtually every field and every
discipline. They deal with dimensions,
ratings, terminology and symbols, test
methods, and performance and safety
specifications for materials,
equipment, components, and products
in some two dozen fields. These fields
include construction; electrical and
electronics; heating, air conditioning,
and refrigeration; information systems;
medical devices; mechanical;
nuclear; physical distribution; piping
and processing; photography and
motion pictures; textiles; and welding.

Who uses American National
Standards?

Users include producers;
distributors; retailers; utilities; banks;
insurance companies; consumers;
architects and builders; federal, state,
and local governments; schools;
libraries; labor and safety
organizations; testing laboratories ...
They provide a common language
that can be used confidently by
industry and its suppliers and
customers, business, the public,
government, and labor because each'
of these interests has either
participated in the development of the
standards involved or has been given
the opportunity to comment on their
provisions.

Is ANSI a government agency?
No. It is a private nonprofit

organization operating in the public
interest.

What is its relationship to
government?
ANSI and government have close

cooperative ties. Representatives of
government serve on ANSI councils,
boards, and committees and an
ever-increasing number of
ANSI-approved national consensus
standards are being adopted or
referenced by government agencies.
These standards are used by
government at all levels to provide for
the health, safety, and welfare of the
public; for procurement and cost
'reduction; and to provide such public
services as transportation and
communication. Among the principal
federal users are: the Occupational
Safety and Health Administration; the
Nuclear Regulatory Commission; the

aN
Departments of Health, Education,
and Welfare, Housing and Urban
Development, Defense, and
Transportation; the General Services
Administration; and the Veterans
Administration. Local and state
governments also adopt or reference
American National Standards—for
buildings, electrical installations,
elevators, boiler and pressure vessels,
and many others. These standards are
used with confidence by government
because they have achieved a high
level of national acceptance.

Are consumers represented in the
ANSI federation?

Yes. Primarily through the very
active programs of ANSI's Consumer
Council, which represents consumer
interests at all Institute policy and
technical levels. To meet consumer
needs for safe products that perform
satisfactorily, one of the Council's
committees reviews all consumer
product and service standards
submitted to ANSI for approval to
identify serious flaws and
inadequacies and to stimulate
corrective action. To foster strong and
direct communication between
individual consumers and
standards-writing committees, the
Council, in cooperation with several
ANSI organizational members, has
established a number of consumer
sounding boards. They provide
standards-writing committees with
dependable information on consumer
experience with and opinions about
products for which standards are
being developed. Interested
sounding-board members will
eventually be trained to participate
directly in standards development.

What's the role of companies in the
ANSI federation?
Company members help govern

ANSI and determine policy,
procedure, and long-range plans.
They also help identify the needs of
commerce and industry for
standards—national and
international—and stimulate ANSI to
initiate new standards development
activities, accelerate work under way,
and promote review and
improvement of existing standards.
Their financial support is one of
ANSI's principal souces of income.

American National Standards Institute
1430 Broadway
New York, N.Y. 10018
(212) 354-3300
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Air-Conditioning and Refrigeration Institute

The Air-Conditioning and
Refrigeration Institute (ARI) is a
voluntary, non-profit organization
comprised of manufacturers of
air-conditioning, heating and
refrigeration equipment More than
ninety percent of the air-conditioning
and refrigeration machinery (including
components) manufactured in the
United States is produced by
members of ARI.
ARI performs the following

important functions:
Engineering Services—Preparation

of ARI Standards for products and
components which provide a
reference between users and the
industry as well as a basis of
agreements within the industry and
regulatory bodies (e.g. FTC, EPA,
ERDA).
ARI also provides authoritative

standards information and a uniform
basis of specifications by architects,
engineers, contractors and owners.
On behalf of its members ARI

participates with groups like ASHRAE,
GAMA, ANSI, UL and EEI in the
investigation and recommendation of
additional technical services. In this
connection, it assists in the
coordination, reviewing and up-dating
of standards to facilitate their
acceptance by the industry and the
public.
One of the Engineering

Department's most important
functions is the administration of ARI's
Certification Programs, which are
being required by more and more
specifiers in our industry. These are
designed to assure the contractor and
consumer that the product he is
buying, which was manufactured by a
Certification Program participant, has
been thoroughly tested and accurately
rated and is thus eligible for the
coveted ARI seal.

ARI cooperates with other
organizations in explaining
certification programs. Members gain
from the promotion which is
distributed to industry and to the
public about the benefits of the
various certification programs.

Product Statistics—ARI is
recognized as the most reliable source
of manufacturing statistics in the

industry. Although many of the
statistical programs are designed for
participation and reporting for
members only, some are disseminated
to the trade press, to the government
and other organizations as requested.
There is, for example, constant
coordination with government
statistical agencies.

Legislative Affairs—As the demands
of government have increased, the
legislative activities of ARI have
increased proportionately. ARI
members are now very much aware
of the influence of government—at all
levels—on their daily business
activities. They look to their
association to represent them in this
area and to disseminate promptly to
them information on government
legislative action that will directly
affect them. Recently ARI formed the
Legislative Network, a group of
executives appointed by ARI
member-companies to work with staff
in monitoring legislation on a state
level. ARI now has staff personnel
specifically assigned to state legislative
developments.
The Legislative Department is

concerned not only with legislative
developments but with various
regulatory bodies (EPA, FTC, ERDA,
FEA) that have increased impressively
during the past few years. ARI staff is
in daily contact with Members of
Congress, staff personnel on the
congressional committees and key
departmental personnel. Oral and
written testimony on matters affecting
this industry are prepared and
presented. On all levels of
government ARI members are being
heard and their interests are being
monitored.
Government/Consumer Affairs—

There is a rapid growth of efforts by
both state and national governments
to provide greater "protection" to the
consumer. ARI is maintaining a
continuing surveillance on behalf of
its members of these developments. In
the areas of:
Product safety
Warranties and guarantees
Energy conservation and utilization
Performance, reliability, quality

control and designing for

accessibility and serviceability
... to mention a few ...

...ARI has member and staff activities
that serve the interests of its members
in these areas.

Traffic and Transportation—A
unique program of ARI is a traffic and
transportation activity that keeps
members abreast of developments in
railway, motor carrier and other
common carrier tariffs. These reports
on ratings and classifications affecting
their products have produced sizeable
savings over the years to ARI
members.

Public Relations—ARI is constantly
in contact with its members, industry
executives and the public through an
active public relations program.
Members receive a monthly news
letter that keeps them aware of
Institute and industry events.

Increasingly, government,
educational institutions, industry and
the public seek information from ARI
about industry developments. Each of
these inquiries is answered by the
Public Relations Department on an
individual basis. Booklets, brochures,
and pamphlets are constantly being
updated and are available to members
at cost for distribution for promotional
purposes.
ARI maintains a library of technical

and industry publications from which
members may obtain information of
value to them.

International Trade—As the trade
between continents increases, ARI
members grow more aware of the
International aspects of this industry.
ARI serves its members by close
liaison with numerous government
agencies interested in promoting
foreign trade. A committee of the
Institute has been established to
promote the interest of members
concerned with this activity.

1815 North Fort Myer Drive
Arlington, Va. 22209
(703) 524-8800
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American Society of Heating, Refrigerating
and Air-Conditioning Engineers, Inc.

What Is ASHRAE?

In 1894 the first of ASHRAE's
predecessor societies was founded to
advance the arts and sciences of
heating, ventilation, air conditioning
and refrigeration for the benefit of the
general public.
Today that general public has

expanded to include the entire world,
and ASHRAE has accepted the
responsibility of developing new
technology and a better indoor
environment for international use.
ASHRAE, an organization of over

30 thousand members from 111
countries, has a professional staff of
55 and 23 international associate
societies outside of North America.
With a total 1976-77 budget of nearly
$3 million, over $550,000 are
earmarked for research.
The results of this research and the

working experience of over 87
technical committees are reported on
and disseminated through the
Society's various publications. The
monthly ASHRAE JOURNAL is the

most authoritative periodical on
research, design, development and
engineering news in HVAC&R field,
and ASHRAE HANDBOOK & Product
Directory, a four-volume handbook
covering fundamentals, systems,
applications and equipment, has been
known as the "Bible" of 'the industry
for over fifty years. One volume is
revised each year, and along with the
JOURNAL, it is distributed to
members as part of their membership
services. Other Society publications
include a biannual TRANSACTIONS
of technical and symposium papers
presented at ASHRAE meetings;
bulletins on such topical subjects as
solar energy, energy conservation and
fire and life safety in buildings; and
49 standards. ASHRAE Standard
90-75 "Energy Conservation in New
Building Design" is the first in a series
of documents which provides design
requirements for improved utilization
of energy.

Recognizing that an exchange
among all members of the building

industry is necessary if energy
conservation is to be achieved,
ASHRAE sponsored a seminar series
entitled "Energy Conservation in
Existing Buildings" which traveled
throughout the United States, Canada
and Europe. Other projects
undertaken during the past year
include review of programs for the
Federal Energy Administration, the
Department of Housing and Urban
Development, the Energy Research
Development Administration, the
National Bureau of Standards, and the
National Science Foundation.
As our reliance upon machines and

the energy sources needed to run
them grows, the specialized
knowledge that an ASHRAE member
has will become more and more
important. ASHRAE will respond to
that challenge.

United Engineering Center
345 East 47th St
New York, N.Y. 10017
(212) 644 7953
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American Socipty for Testing and Materials •

The American Society for Testing
and Materials (ASTM) is a non-profit
corporation formed in 1898 for the
development of standards on
characteristics and performance of
materials, products, systems, and
services, and the promotion of related
knowledge. In ASTM terminology,
standards include test methods,
definitions, recommended practices,
classifications and specifications.
ASTM is our nation's primary

management system for standards
development, with more than 5700
standards under copyright It currently
has 130 main technical committees
(about 1700 subcommittees and
sections) working on equipment,
consumer product safety, security
systems and equipment, technical
aspects of products liability litigation,
surgical implants, meat products, etc.
ASTM standards are developed not

by staff, but by those having expertise
in specific areas who choose,
voluntarily, to work within the ASTM
system—producers, users, ultimate
consumers, and representatives of
government and academia. ASTM
provides a forum within which these
people can meet on a common
ground to write standards that will
best meet the needs of all interested
parties. Most important, perhaps, the
ASTM system adheres strictly to the
principles of due process, assuring
equal access to and equal voice in
the standards forum and precluding
discriminatory, anti-competitive
effects.

Standards developed by the
Society's committees are published in
the 48-volume annual Book of ASTM
Standards. The hundreds of technical
papers and reports presented at ASTM
symposia and meetings are published
in books, the Society's monthly
magazine "Standardization News",
and in quarterly publications. All are
distributed world-wide.
ASTM is autonomous, deriving its

income from the sale of its standards
and other technical publications
(approximately 85%) and through
administrative fees (approximately
15%). It is not subsidized by either
industry or government Current
membership is about 27,000
including some 3,000 international
members. Since many members serve
on more than one committee, total
unit participation is well over 65,000.

Facts About
ASTM Committee E-44 On
Solar Energy Conversion

This fact sheet gives you
information about the committee, its
scope, and structure.

PROPOSED
SCOPE

The purpose of the committee shall
be the promotion of knowledge,
stimulation of research, and the
development of standards concerned
with the technology for conversion
of solar energy to directly usable
energy forms, and the application of
such technology for the public
benefit.
The areas of interest shall

encompass standards relating to
methods and applications of solar
energy conversion. These methods
and applications shall include, but
shall not necessarily be limited to
the following: heating of swimming
pools and domestic hot water;
active and passive space heating
and cooling; process heating;
thermal conversion power
generation; photovoltaic generation
of electricity; wind energy
conversion; ocean thermal energy
conversion; biomass conversion;
and advanced energy conversion.
Consideration shall be given to
applicable materials, components,
subsystems, and systems in each of
these methods and applications.

This committee will serve as a
coordinating agency for these
activities and will maintain liaison
with Committee E-21 on Space
Simulation and Applications of
Space Technology, other relevant
ASTM committees, and other
technical organizations.

Areas of standards development
applicable to this scope, but under
the jurisdiction of other ASTM
Committees are excluded from
development by this committee
unless those other groups do not
choose to act directly on the
development of the specific
standards which Committee E-44
determines to be necessary. In such
cases Committee E-44 may elect to
develop the needed standards with
the appropriate liaison assistance of
those other groups.

Subcommittees Of Committee E-44

.01 Nomenclature

.02 Environmental Parameters

4011)
.03 Safety
.04 Materials Performance
.05 Heating and Cooling Subsystems
.06 Heating and Cooling Systems
.07 Process Heating Systems
.08 Thermal-Conversion Power

Systems
.09 Photovoltaic Electric Power

Systems
.10 Wind-Driven Power Systems
.11 Ocean-Thermal Power Systems
.12 Biomass Conversion Systems
.13 Advanced Energy Systems
.14 Passive Heating and Cooling

Systems

1916 RACE STREET, PHILADELPHIA,
PENNSYLVANIA 19103
(215) 299-5400
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National Bureau of Standards

The National Bureau of Standards,
an agency of the Department of
Commerce, is the nation's physical
science and measurement
laboratory. Established by an act of
Congress in 1901, NBS provides the
basis for the nation's measurement
standards. These standards are the
language through which people and
nations buy and sell goods, develop
products, judge the quality of their
environment, and provide guidelines
for the protection of health and
safety.
The Bureau also serves as a

catalyst for the application of
advanced technology and associated
scientific methods to the solution of
national problems. At NBS, a
diverse staff representing dozens of
scientific and engineering disciplines
are engaged in more than a
thousand projects.
Among the Bureau's activities is

solar energy standards development.
NBS was named in the Solar
Heating and Cooling Demonstration
Act (Public Law 93-4091 to provide
technical support to the Energy
Research and Development
Administration (now the Department
of Energy) and the Department of
Housing and Urban Development,
the agencies responsible for carrying
out the law.
• One of the first tasks NBS

'undertook was to formulate a plan
to guide the development and
implementation of standards for
solar heating and cooling
applications. The plan contained
background information on the
need, implementation, and general
scope of standards that may be
required. It also recommended
actions for the early development
and implementation of draft and
national consensus standards for
solar heating and cooling systems,
subsystems, and components. The
plan was revised and updated in
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consultation with interested
members of the building community
so that needed standards can be
developed or existing standards
modified.
• Meanwhile, NBS engineers have

been actively involved in the actual
development of draft standards,
which help provide the framework
for national voluntary consensus
standards. Two standards based on
NBS drafts, one for the thermal
performance of solar collectors and
one for storage devices, were issued
early in 1977 as American Society
for Heating, Refrigerating, and Air
Conditioning Engineers (ASHRAE)
standards. NBS also initiated eight
research projects to provide the
technical basis for standards for
materials used in solar heating and
cooling systems.
• A key part of federal efforts is in

producing and refining interim
performance criteria intended for
use in the various phases of the
residential and commercial
demonstration programs. These
performance documents, along with
Intermediate Minimum Property
Standards developed for HUD, will
ultimately result in definitive
performance criteria that can be
used to establish recommended
building code provisions for
incorporation into model, state, and
local building codes and federal
specifications.
NBS has developed interim

performance criteria for the
residential demonstration program
and has nearly completed an
update. The commercial
performance criteria for solar
heating and cooling systems,
originally done by the National
Aeronautics and Space
Administration, have been revised
by NBS. A further update of these
criteria is expected late this year.
• A major accomplishment in the

"
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standards area was the development
of intermediate standards for solar
hot water and space heating
systems. These were issued in the
summer of 1977 by HUD as a
supplement to the FHA Minimum
Property Standards. Developed for
HUD by NBS, they establish quality
levels for solar heating and domestic
hot water systems for residential
facilities designed and constructed
under HUD programs, including
nursing homes, intermediate care
facilities, and single and multi-
family residences. The standards will
serve as the basis for mortgage
insurance acceptance and may be
used at a later date to qualify
systems or components for
acceptance under pending tax credit
programs.

• The success of the
demonstration program and the
future of solar energy in the United
States may ultimately depend on a
certification system for solar energy
components and systems. NBS is
working with the Department of
Energy, HUD, and independent
organizations on procedures under
which solar collectors can be tested,
rated, and labeled in an industry-
administered certification program.
Such a program would provide an
objective basis for consumer
protection programs and would
promote the use of solar energy
systems by informed consumers. In
addition, it would stimulate
manufacturer competitiveness and
accelerate product improvements.

Additional information on the
NBS Solar Energy Program and a list
of publications may be obtained by
writing the Chief, Solar Criteria and
Standards Program, Center for
Building Technology, National
Bureau of Standards, Washington,
D.C. 20234.



National Solar Heating & Cooling
Information Center

The National Solar Heating and
Cooling Information Center was
established by the Department of
Housing and Urban Development
(HUD), in cooperation with the
Department of Energy (DOE), as part
of a Federal program to foster
American energy sufficiency.
The Center's role in this

Congressionally-mandated (P.L.
93-409) effort is to collect, organize
and disseminate information about
solar energy applications, thereby
encouraging and accelerating the use
of solar technology in residential and
commercial buildings.
The resources and services of the

Center are many, varied and often
tailored to meet the needs of specific
publics. Levels of information
provided to these publics will evolve
and expand as interaction with
members of the solar community
continues, and the results of research,
development and demonstration
activities become available.

Inquiries are welcome from
all—builders, architects, bankers, trade
and professional associations,
contractors, community planners,
building code officials, insurance
agents, manufacturers, zoning officials
and homeowners.

Solar Professionals

If you are a builder who needs a
solar architect, or an architect looking
for a builder or engineer with solar
experience, the Center can help you.
Its computerized file of solar
professionals lists the names,
addresses, and areas of expertise of
builders, architects, engineers,
designers, contractors and others
experienced or interested in using
solar energy.

In addition, the Center offers you
specialized information on building
professional and trade associations, as
well as lists of solar energy and
related organizations.

Solar Buildings

If you want to know about existing
solar installations, the Center can
provide you with the most
comprehensive lists of solar buildings,
sources for solar house plans, solar
design publications, and slides and
photographs of completed
installations.

For each solar building, the Center
call tell you its location, its availability
for public or trade viewing, whom to
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contact, and details about the solar
system itself, including its type and
function.

Solar Grants

Since the 1974 Congressional Act
authorizing residential and
commercial solar demonstration grant
programs, demonstration grants have
given many builders and design
professionals the chance to gain solar
experience.

For each grant program, the Center
can provide you with eligibility
requirements, application forms and
information about previously issued
grants.

Solar Legislation

The Center maintains a
computerized file of passed and
proposed laws and regulations.
Specialized information includes state
solar legislation and studies on
property tax exemptions and
incentives, solar access and land use,
standards and building codes.

Solar Educational Programs

The Center has information on
courses in solar energy and its
applications, as well as upcoming
conferences, workshops, seminars and
short courses. It also maintains names
of qualified speakers, their
biographical profiles, subjects of
concentration and professional
affiliations. These speakers are
available to discuss solar heating and
cooling topics at your conferences,
seminars, workshops and meetings.
The Center can also provide you

with multimedia exhibits, films, slides
and working solar models—even a
mobile exhibit available for
pre-scheduled appearances
throughout the country.

Equipment And Installation
Standards

The development of industry-wide
standards for solar energy equipment
and solar energy systems installation is
under way.
The Center has information on the

development of standards by
organizations including the American
Society of Heating, Refrigerating and
Air Conditioning Engineers, the
National Bureau of Standards, the
American Society for Testing and
Materials, and the Sheet Metal and

NATONAL

SOLAR
HEATING
ANO COOL.

INFORMATION CENFTER

•
Air Conditioning Contractors National
Association.

Also available is information from
HUD Intermediate Minimum Property
Standards Supplement: Solar Heating
and Domestic Hot Water Systems
(Document 4930.21, which went into
effect August 1, 1977, and applies to
all FHA-insured solar projects.

Technical Information

You can obtain summaries of
instrumented performance data from
selected Federally-funded solar
installations, as well as scientific and
technical aspects of solar heating and
cooling ... criteria for performance
... certification and testing of solar
equipment, and the groups active in
these areas ... climatic data essential
for calculating collector size and the
feasibility of a given system in your
part of the country... and
information on computer programs
available for sizing solar systems and
determining their economic feasibility.
The Center also has its own

engineering staff, which caii be
consulted free of charge on specific
technical questions.

For questions of a more involved
nature, write to the Center. Otherwise,
a telephone call may suffice.

If you are not on any of our
specialized lists, send us your name,
address, professional area, product or
service, lust call us at (800) 523-2929,
or (800) 462-4983 in Pennsylvania.
The National Solar Heating and

Cooling Information Center is
operated by the Franklin Institute
Research Laboratories for the
Department oLHousing and Urban
Development, in cooperation with the
Department of Energy. The National
Center and the above organizations
do not evaluate or endorse any
organizations, individuals, products or
services in any way. Because of the
rapidly changing nature of the solar
industry, the Center's lists and
information are constantly being
updated and revised. Therefore,
exclusion from a listing does not
imply a judgement of any kind by the
Center, its employees, or sponsoring
government organizations.
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Solar Energy Industries Association

SEIA was formed in 1974 to
improve the business climate of its
members and give life to a budding
industry. Since then, SEIA has been
working in several areas and on
innumerable programs to make this
infant industry succeed and its
members' businesses more profitable.

To accomplish these goals, SEIA
realized it had to encourage
government to be more responsive to
industry needs to make solar energy
more acceptable to the public.

In a few short years, SEIA's
legislative input provided the impetus
for government incentive
programs—solar tax incentives,
increased government purchases of
solar equipment and more
demonstration programs to encourage
customers to use solar energy.
Currently, SEIA's sister organization,
the Solar Energy Research and
Education Foundation (SEREF), is
developing solar standards for the
industry through a government
financed solar collector rating,
certification, and labeling program.
And SEIA continues to educate the
architects, engineers and contractors—
the people making the purchasing
decisions—about solar installations
and maintenance, as well as the
consumer about the economic
benefits of converting to solar
energy use.

In Washington, SEIA is a link to the
government decision-makers. SEIA's
legislative program combines the
technical expertise of the association's
leadership with the experience of its
seasoned legislative staff. Together we
keep Congress and the agencies
informed about the latest
developments and let them know
what the industry needs to gain more
wide-based support for solar energy.

Regularly, SEIA's staff monitors
federal and state legislation and
regulatory measures affecting the
industry, as well as key publications.

Through the newsletter and special
legislative bulletins, SEIA keeps
members across the country informed
about how these decisions affect your
ability to do business.
The national office helps to answer

questions that affect the industry,
whether ifs on inquiry about the
status of a bill, how to deal with
excessive regulations or updates on
government proposals or grant
funding.

Organizational Structure

SEIA's new organizational structure
recognizes the potential growth of the

industry and provides a place•for
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everyone involved with solar energy.
Eight separate divisions attend to

the special needs of each segment of
the industry, discuss common
problems and determine the direction
each business should be moving.
The divisions guarantee that

everyone's best interests will be
considered in association
policymaking, with a division
representative on the Board.

Divisions also help SEIA plan for
the future, estimate the kind of
demands this rapidly growing industry
will put on the association, and how

it can meet these demands.
Listed below are the association's

zurrent divisions:
Passive Division

Active Heating & Cooling Division

Component Products Division

Process Heat Division
Photovoltaics Division

Affiliate Organizations Division

Contractors/Dealers/Installers
Division

"Others" Division
Along with the divisions, SEIA has

15 advisory and functioning standing
committees to give members a more
active voice in association activities.
Committees are the backbone of an
association. They're the channels
members can work through to pursue
their best interests, to have a hand in
how their association operates, and
the kind of impact it has on the
industry and the public.

Standards Program

On September 29, 1977, the
Federal Energy Administration
awarded SEIA's sister organization, the
Solar Energy Research and Education
Foundation (SEREF), a contract to
develop solar product standards for
the industry. This one-year contract
calls on SEREF to develop the nation's
first solar collector rating, certification
and labeling program for solar
equipment combined with a
laboratory accreditation program.

This standards contract resulted
from months of voluntary efforts by
members and staff who recognized
the importance of developing these
standards if the solar industry were to
gain wide public acceptance. SEREF

was created to provide the industry
with a foundation to carry out the
educational and scientific purposes

related to solar energy and to
stimulate public awareness of solar
use.
Now the goals are to provide solar

customers with uniform data to make
intelligent, cost-performance
comparisons of available solar
equipment by the end of 1978.

Publications,
SEIA News, the monthly newsletter

for members only, keeps you
informed of association activities and
events. It alerts you of legislative
actions and regulatory decisions
affecting the industry. Sections of the
newsletter also provide meeting
updates and chapter news that can
make a difference for your business.

Solar Engineering Magazine. As the
official trade journal of SEIA, this
magazine covers industry
developments and trends, and
highlights significant solar conferences
and product developments. Available
to all members, nonmembers may
also subscribe for $15 a year by
writing: Solar Engineering, 8435 N.
Sternmons Freeway, Suite 880, Dallas,
TX 74247.

Solar Industry Index. This catalog
includes over 230 product
descriptions from member and
nonmember companies and a SEIA
member directory including their
names, addresses and the services
provided. Corporate members receive
one complimentary copy. Others may
purchase the index for $10 prepaid
(including postage and handing) by
writing SEIA.

Solar Advertising Guidelines.
Prepared by SEIA's legal counsel, the
booklet explains the FTC's advertising
standards and is a quick reference
source when planning your
advertising strategy.

Workshops, Conferences And
Exhibits

.SEIA semi-annual conferences and
workshops have become well known
for bringing together industry experts
to share their knowledge with the
contractors, builders, developers and
engineers who make the purchasing
decisions.

Year after year, these meetings have
stood out among the others in offering
members a chance to discuss the
latest breakthroughs in the field, and
to hear from the top industry
specialists and government advisors
about solar initiatives.

SEIA product exhibits that
accompany all conferences and
workshops are one of the best ways
members have found to meet
potential customers and to make new
business contacts. SEIA exhibitions are
growing every year. Now over 100
companies take part in what has been
referred to as "the largest and most
comprehensive total solar energy
trade expositions around." Of course,
members can take advantage of
reduced rates when exhibiting.

35-648 0 - 79 - 6



Solar Energy Research Institute

History

A careful, examination of the energy
situation in the U.S. in the mid-1970's
led to passage of several pieces of
legislation designed to improve the
nation's energy outlook. Among these
legislative initiatives was the Solar
Energy Research, Development, and
Demonstration Act of 1974 (P.L.
94-473). It authorized a federal solar
energy program aimed at developing
solar energy as a viable source of the
nation's future energy needs. As a part
of this solar initiative, the Act
established the Solar Energy Research
Institute.

Based on the needs articulated by
the Congressional mandate and on
the results of planning studies
commissioned by the Energy Research
and Development Administration
(ERDA), the decision was made to
proceed with the establishment of a
Solar Energy Research Institute of
sufficient size to provide a major
national focus for ongoing solar
technology efforts. On March 12,
1976, ERDA issued a request for
proposals for SERI seeking a
manager-operator and an initial site
with an option for a future site. In
March 1977, following extensive
evaluation of the many proposals
submitted, ERDA announced that SERI
would be managed and operated by
Midwest Research Institute at a site in
Golden, Colorado. The Solar Energy
Research Institute formally opened on
July 5, 1977. In October 1977,
ERDA's functions were assumed by
the newly created Department of
Energy.

Mission

The Solar Energy Research Institute
was created by Congress to provide
the country with a national center of
excellence dedicated to serving the
needs of the public and industry in
the development of solar energy.

SERI's primary mission is to
function as the U.S. Department of
Energy's lead institution for solar
energy research, development, and
demonstration (RD&D). To
accomplish its broad mission, SERI
will:
Assume principal responsibility for
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the performance and management of
solar RD&D programs and projects;

Provide planning support to DOE in
the development of national solar
energy policies, program plans, and
strategies;
Conduct market analyses and

assessments of institutional barriers to
the introduction of solar technologies
on a national and international basis;

Play a major role in the country's
participation in international solar
programs;

Collect and distribute information
about solar energy, and conduct
education and training programs.

Priorities
SERI programs are targeted to yield

real, measurable progress geared
toward the objectives of the nation's
solar energy effort. Whereas each
project carried out at SERI must fit this
overall goal, certain factors must be
considered in developing detailed
program plans and priorities.

It is essential to develop a balanced
program leading to increased use of
solar technologies in both the near
term (to 19901 and the long term
(after 1990).

Cost/benefit analyses must also be
used in determining program
priorities. SERI looks hard at projected
economics and true energy costs
before advising which solar
technologies warrant accelerated
levels of funding.

Activities that promote the early
involvement of private business and
industry in solar development are
stressed at SERI. Widespread
commercial application of any solar
option is ultimately the responsibility
of the private sector.

Other considerations regarding the
SERI program include assessment of
which solar technologies have a
higher probability of success,
evaluation of potential environmental
impacts, and assessments of other
factors that affect the feasibility or
desirability of solar energy use.

Operations

SERI has developed an
organizational structure consisting of
four main operating diyisions and one
support division.

Research
Provides advanced technical

options for solar energy conversion, as
well as the technical information
needed for selection among these
options. The division also supports
DOE in the technical management of
selected research programs and the
development of major solar energy
experimental test facilities. Also, the
research division helps identify and
reduce technical and cost barriers to
specific solar applications.

Analysis and Assessment
Performs the analytical

investigations required to support the
development of national solar energy
program plans and strategies. The
division makes economic feasibility
analyses and studies the
environmental, institutional, and social
factors that influence the utilization of
solar technologies.

Information, Education and
International Programs

Conducts substantial programs in
solar energy information
dissemination, education and training,
and national conferences and
workshops. SERI is establishing a
comprehensive and accessible solar
energy information data base and is
helping foster U.S. participation in
international solar energy programs.

Technology Commercialization
Maintains extensive communication

links with all sectors of the solar
community and assesses the market
readiness of each solar technology.
This division collects and distributes
information on materials, markets,
standards, regulatory requirements,
business risks, market barriers and
constraints, and consumer attitudes.

Administrative and Technical Services
Provides support for the technical

divisions. This division includes
secretarial services and the branches
dealing with accounting, contracts,
and procurement.

1536 Cole Boulevard
Golden, CO 80401
13031 234-7171
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Facts About Solar Lobby

In the two months following Sun
Day, amidst campaign memorabilia
and a barrage of press clippings,
two organizations were formed to
champion the solar age: the Solar
Lobby and the Center for Renewable
Resources.
The 'Solar Lobby comes together

out of the need for a strong solar
presence in Washington, D.C. While
competing energy sources have
large, well-financed lobbying
operations, solar energy has been
protected and advanced during the
past two years by only one lobbyist,
Susannah Lawrence, supported by
Consumer Action Now. Lawrence is
merging her Washington operations
with the Solar Lobby whose staff
will also include Herb Epstein, Joan
Shorej, and Valerie Dow. Epstein
was formerly the Washington
representative for the National
Center for Appropriate Technology

(NCAT); Shorey worked as
Representative Dick Ottinger's
energy aide and as a consultant to
Sun Day; Dow was editor of the
Sun Day Times. Denis Hayes and
Dick Munson will coordinate both
the Lobby and the Center.

Even before the organization was
finalized, the agenda for the Lobby
was awesome.
The primary focus of the Lobby

will, of course, be legislation. As
this session of Congress comes to a
close, much work remains to be
done on the National Energy Act
and the package of legislation
prepared by the Solar Coalition (an
ad hoc group of Senators and
Representatives). Until November
the Solar Lobby's legislative
priorities will include:
• Substantial federal tax credits for

people who buy solar equipment
• a Solar Bank to provide long-term,

low interest loans to solar
purchasers

• a consumer protection program
that discourages gimmickery and
rip-offs without impeding
technological innovation

• major federal solar procurement
programs that will lower the cost
of renewable energy sources for
everyone by encouraging mass
production

• the development of a healthy,
competitive solar industry through
measures to protect the field from
monopoly control

• increases in the federal solar
research and development budget

• a shift in emphasis from a few
large projects toward many
decentralized applications.

Solar Lobby
317 Pennsylvania Avenue, S.E.
Washington, D.C. 20003
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U.S. Department of Energy
DOE Activities with Respect
to Solar Codes, Standards and Criteria

As part of its mission to assure the
near-term availability of safe, reliable
and efficient solar equipment, the
Department of Energy, Office of the
Assistant Secretary for Conservation
and Solar Applications has been
actively involved in assisting the
development of codes, standards and
criteria for solar energy systems and
components. Current activities
include:
(1) The development and adoption of
intermediate standards for solar water
and space heating systems which
supplement the existing HUD/FHA
Minimum property Standards (MPS).
These intermediate MPS form the
basis for the acceptance by
HUD/FHA of mortgage insurance on
solar energy systems and components,
and will be used to qualify systems or
components for acceptance under
proposed tax credit programs. The
standards represent the current
state-of-the-art, but they also allow for
and encourage the development of
innovative ideas. (2) The promulgation
of Interim Performance Criteria for
both residential and commercial
systems for use in the demonstration
program. The criteria for commercial
systems have been updated and
published and the criteria for
residential systems are currently being
updated.
Whereas the interim performance

criteria are intended primarily for use

in procurement during the solar
heating and cooling demonstration
program, a set of definitive
performance criteria will be
developed to ensure the safety and
reliability of solar heating and cooling
equipment used by the general
public, including the Federal sector. It
is expected that they will serve as the
basis for Federal specifications within
the Solar in Federal Buildings
Program. It is desirable that the
definitive standards be nationally
accepted as voluntary consensus
standards that can be used for the
certification of solar equipment.

(3) The monitoring of and assistance
in the development and
implementation of consensus
standards, maintaining close
coordination with the Steering
Committee on Solar Energy Standards
Development of ANSI and the
standards-writing organizations.

(4) The establishment of a program for
the accreditation of laboratories
qualified to test solar energy_ heating
and cooling subsystems and
components in accordance with a
similar national accreditation program
recently established by the
Department of Commerce. Procedures
have been developed and will be
submitted to the Department of
Commerce by DOE and HUD
requesting that an official

accreditation program be initiated
through the National Volunteer
Laboratory Accreditation Program.
(5) The completion of initial studies
for the preparation of model building
code provisions. Additional work will
be undertaken in 1978 with a target
for model code provisions by the end
of the year. Organizations involved in
this work include the National
Conference of States on Building
Codes and Standards, the Council of
American Building Officials and
several professional and trade
associations.
(6) The undertaking of a program to
develop procedures for certifying and
labeling solar collectors. Initial work
was done by the Air Conditioning and
Refrigerating Institute Foundation. A
competitive solicitation to build upon
the ARIF work resulted in a contract
award to the Solar Energy Research
and Education Foundation (SEREF). In
support of an interim certification
program DOE has initiated a collector
testing program fully coordinated with
the SEREF activity. It is anticipated
that test results and certification
procedures will be available in the fall
of 1978.

U. S. Department of Energy
20 Massachusetts Avenue, N. W.
Washington, D. C. 20545
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U.S. Department of Housing and
Urban Development, Washington, D.C. 20410

Principal Program Areas
The overall purpose of the

Department is to assist in providing
for sound development of the
Nation's communities and
metropolitan areas.
The Department was created to

administer the principal programs
which provide assistance for housing
ard for the development of the
Nation's communities; to assist the
President in achieving maximum
coordination of the various Federal
activities which have a major effect
upon urban community, suburban, or
metropolitan development; to
encourage the solution of problems of
housing and urban development
through State, county, town, village,
or other local and private action,
including promotion of interstate,
regional and metropolitan
cooperation; to encourage the
maximum contributions that may be
made by vigorous private
homebuilding and mortgage lending
industries to housing urban
development, and the national
economy; and to provide for full and
appropriate consideration, at the
national level, of the needs and
interests of the Nation's communities
and of the people who live and work
in them.

Established by the Department of
Housing and Urban Development Act
of September 9, 1965, effective
November 9, 1965, HUD is
administered under the supervision
and direction of the Secretary, assisted
by an Under Secretary, Assistant
Secretaries in the various program and
functional areas, a General Counsel,
an Inspector General, and several
Administrators.

Community Planning and
Development

The Community Development
Block Grant (CDBG) program
provides funds to cities, counties,
towns, and States for the primary
purpose of developing viable urban
communities, by providing decent
housing and a suitable living
environment and expanding
economic opportunities, principally
for persons of low and moderate
income.
HUD also assists State and local

governments and metropolitan and
nonmetropolitan areawide planning
organizations by providing grant
assistance for planning activities.
Grants are made to develop an
ongoing comprehensive planning
process which will lead to the
development of a locally determined
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comprehensive plan; develop a
system of policy planning and
evaluation as part of the planning
process; develop a management
capability to implement the plan; and
provide coordination among the
various functional planning programs
under way at all levels of government
to prevent duplication of effort and
provide a unified approach in
addressing needs.

Housing—Federal Housing
Commissioner

The Assistant Secretary for
Housing—Federal Housing
Commissioner directs housing
programs and functions of the
Department including the production,
financing and management of housing
and the conservation and
rehabilitation of the housing stock. In
addition, he directs the Department-
wide functions to serve all programs
of the Department in the areas of
local agency administrative
regulations and practices, private
market financing, defense planning,
disaster housing liquidating programs
and independent living for the
disabled.

Under the provisions of the
National Housing Act, mortgages are
insured on single-family homes and
multifamily rental and condominium
and cooperative projects, as well as
on land purchased for residential
development, nursing homes, group
practice facilities, and nonprofit and
proprietary hospitals. HUD/FHA also
provides loan insurance for property
improvements and for the purchase of
mobile homes under the provisions of
Title 1 of the National Housing Act.
Policy Development and Research
The Assistant Secretary for Policy

Development and Research is the
principal advisor to the Secretary for
overall Department Policy, program
evaluation, and research. As the
research arm of HUD, the Office now
focuses on six areas: the cost of
housing; urban economic
development and public finance;
housing for special users—the elderly
and the handicapped; neighborhood
reinvestment and revitalization; and
site selection for integration. The
Office is also involved in two
capacity-building demonstrations: to
attract minorities and women to the
urban public service, and to improve
the fiscal management capabilities of
State and local governments. Further,
in its desire to be responsive to citizen
concerns, the Office is not only
making major efforts to disseminate
the results of its research to the widest

public audience, but it is also in
active and continuing dialogue with
other Federal agencies to avoid waste
and duplication in research areas of
common interest

Neighborhoods, Voluntary
Associations and Consumer

Protection
The Assistant Secretary for

Neighborhoods, Voluntary
Associations and Consumer Protection
has primary responsibility for
administering and enforcing central
regulatory functions, for obtaining
consumer participation in the
development of the Department's
policies and programs, and for
increasing the opportunities for
neighborhood, voluntary and other
nongovernmental organizations to
participate in the development,
revitalization, and stabilization of
urban and regional areas.
The regulatory responsibilities

include registration and disclosure
requirements on the sale of lands
through the use of interstate
commerce or the mails; mobile home
construction and safety standards; real
estate settlement practices; lead-based
paint poisoning prevention; and
energy conservation standards
enforcement
The consumer affairs responsibilities

encompass activities to insure
consideration of consumers' views in
the Department's decision making
process, including the conduct of
open consumer forums and surveys,
the operation of a consumer
complaint system in cooperation with
the Department's field offices; and the
review and analysis of departmental
rules and regulations. In addition,
programs are administered to provide
comprehensive counseling to current
and prospective homeowners, home
buyers, and renters of HUD-assisted
or insured single- or multifamily
housing and to marshall funds from
Federal/State programs to bring the
full range of social services to tenants
of HUD-assisted multifamily housing.
The Assistant Secretary also directs

activities to assist urban and regional
areas by improving the management
capabilities of neighborhood
development organizations; by
assisting in the formation of
cooperative efforts among
neighborhood organizations, local
units of government, and the business
community; and by encouraging
voluntary and other nongovernmental
organizations to work with the
Department on areas of mutual
interest and concern.

(
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Conference Participants

Baldwin, Allen J.
Energy Resources Center
Honeywell, Inc.
2600 Ridgway Parkway MST103
Minneapolis, MN 55413
(612) 378-5723
"ASME Solar Standards"
Session Three

Butt, Sheldon H.
President
Solar Energy Industries Association
Suite 800
1001 Connecticut Ave., N.W.
Washington, D.C. 20036
(202) 293-2981
"The Industry Viewpoint on Solar
Energy Standards" Session One
Keynote Address, Luncheon, Sept. 13
Canham, Walter G., Jr.
Engineering Standards Manager
The Monsanto Company
800 North Lindbergh Blvd.
St. Louis, MO 63116
(314) 694-6941
"The Future of Solar Energy Standards
in the Voluntary Consensus System"
Session Five

Carter, T. H.
Executive Director
International Conference of
Building Officials
5360 South Workman Mill Road
Whittier, California 90601
(213) 699-0541
"Energy Codes, Standards and
Implementation" Session Four
Cavanaugh, William T.
Managing Director
American Society for Testing and
Materials
1916 Race Street
Philadelphia, PA 19103
(215) 299-5500
Luncheon Address, Sept. 14
Clark, Elizabeth
Materials Engineer
Building Materials Program
National Bureau of Standards
Bldg. 226—Room B-348
Washington, D.C. 20234
(301) 921-2635
"Materials Standards" Session Three
Cohen, Walter
President
Walter Cohen & Associates, Inc.
P.O. Box 54344
Atlanta, GA 30308
(404) 522-2244
"Warranty Requirements and Effects
on Materials Used and Life
Expectancies" Session Three
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Conner, Carl W.
Program Manager
Demonstration Program Branch
Office of Solar Applications
U.S. Department of Energy
20 Massachusetts Ave., N.W.
Washington, D.C. 20545
(202) 376-9623
"DOE Interim Solar Collector Testing
Program" Session Three
Cropper, Walter V.
Special Assistant to the Managing
Director
American Society for Testing and
Materials
1916 Race Street
Philadelphia, PA 19103
(215) 299-5488
Presiding, Luncheon, Sept. 13
Dikkers, Robert D.
Chief, Solar Criteria and Standards
Program
Building Economics and Regulatory
Technology Division
National Bureau of Standards
Washington, D.C. 20234
(202) 921-3285
"The ANSI Steering Committee on
Solar Standards Development"
Session One
Chairman, Session Four
Doctor, Ronald, Ph.D.
Commissioner
Energy Resources, Conservation, and
Development Commission
1111 Howe Avenue
Sacramento, CA 25825
(916) 322-3690
"Moving Solar Energy into the
Market Place" Session One
Gilman, Stanley F., Ph.D., P.E.
Professor of Architectural Engineering
The Pennsylvania State University
University Park, PA 16801
(814) 865-6394
Chairman, Session Two
"Proposed Standards for Testing and
Reporting Results for Solar Heating
and Cooling Equipment" Session Two
Grosskreutz, Charles, Ph.D.
Assistant Director of Research
Solar Energy Research Institute
1536 Cole Boulevard
Golden, Colorado 80401
(303) 234-7171
Chairman, Session Five

Heidrich, William J.
President
Revere Solar and Architectural
Products
P.O. Box 151
Rome, NY 13440
(315) 338-2295
Chairman, Session Five

Hill, James E.
Chief, Thermal Solar Program
Center for Building Technology
National Bureau of Standards
Washington, D.C. 20234
(301) 921-3559
"Results and Analysis of a
Round-Robin Test Program for
Liquid-Heating Flat-Plate Solar
Collectors" Session Two

Holtz, Michael J.
Chief, Passive Technology Branch
Solar Energy Research Institute
1536 Cole Boulevard
Golden, Colorado 80401
(303) 234-7171
"Passive System Standards" Session
Two

Hyer, Charles W.
The Marley Organization, Inc.
11 Todds Road
Ridgefield CT 06877
(203) 438-3801
"The Consumer Viewpoint on
Durability and Reliability" Session
Three

Jeffords, Honorable James
U.S. Congressman
State of Vermont
186 College Street
Burlington, VT 05401
(802) 862-5795
"Consumers and the Solar Standards
Future" Session Five

Kirkpatrick, Don L.
Technical Director
Solar Energy Industries Association
Box 447 A, R.D. #2
Glen Moore, PA 19343
(215) 942-2984
"The SEREF Rating, Certification, and
Labeling Program for Solar
Collectors" Session Four

Lawrence, Susannah
Solar Lobby
317 Pennsylvania Avenue, S.E.
Washington, D.C. 20003
(202) 547-1100
"The Consumer Viewpoint in Solar
Standards Activities" Session One
Presiding, Luncheon, Sept. 14
Lorsh, Harold G., Ph.D.
Manager, Energy Laboratory
Franklin Institute Research
Laboratories
20th and Race Streets
Philadelphia, PA 19103
(215) 448-1591
"ASHRAE Standards 94-77, 95 and
96" Session Two
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Marvin, Henry H.
Acting Deputy Program Director
Solar, Geothermal, Electric and
Storage Systems
Department of Energy
20 Massachusetts Avenue, N.W.
Washington, D.C. 20545

- "What's Coming From the Federal
Government (DOE and NBS)?"
Session Five

Moore, David C.
Program Manager
Residential Solar Demonstration
Program
U.S. Dept. of Housing and Urban
Development
451 Seventh Street S.W.—Room 8162
Washington, D.C. 20410
(202) 775-6900
"The HUD Solar Energy Program"
Session One

Munger, G. R.
President
Air-Conditioning and Refrigeration
Institute
1815 No. Fort Myer Drive
Arlington, VA 22209
(703) 524-8800
"Air-Conditioning and Refrigeration
Institute Certification Program"
Session Four

Newton, Alwin B.
136 Shelbourne Drive
York, PA 17403
(717) 843-5405
"Determination of Solar System
Performance from Component Tests
Made Under Applicable Standards"
Session Two

O'Grady, Joseph G
President
American Society for Testing and
Materials and Vice President PSE&G
Research Corp.
Energy Laboratory
200 Boyden Avenue
Maplewood, NJ 07040
(201) 621-6800
Presiding, Conference Dinner,
Sept. 14

Peterson, Esther
Special Assistant to the President for
Consumer Affairs
The White House
1600 Pennsylvania Avenue, N.W.
Washington, D.C. 20500
(202) 456-6590
"Solar Realities and Their Importance
to the Nation" Conference Dinner,
Sept. 14

Peyton, Donald L.
Executive Vice President
American National Standards Institute
1430 Broadway
New York, NY 10018
(212) 354-3300
"Conference Opening Remarks"
Session One

Rappaport, Paul
Director
Solar Energy Research Laboratory
1536 Cole Boulevard
Golden, Colorado 80401
(303) 234-7171
"SERI and its Role in Standards
Activity" Session Five

Schramm, C. B.
Managing Engineer
Heating, Air-Conditioning and
Refrigeration Department
Underwriters Laboratories, Inc.
333 Pfingsten Road
Northbrook, III. 60062
(312) 272-8800
"Product Safety Standard for Solar
Collectors" Session Four

Scott, Ronald D.
Assistant Director for Heating and
Cooling
Office of the Assistant Secretary
Conservation and Solar Applications

U.S. Department of Energy
20 Massachusetts Ave., N.W.
Washington, D.C. 20545
(202) 376-9610
Chairman, Session One
"Government Initiatives in Solar
Energy Development" Session One

Smith, Edward F., Ph.D.
Olin Corporation
Materials Research Lab.
91 Shelton Avenue
New Haven, CT 06511
(203) 789-5293
"Corrosion in Solar Systems"
Session Three

Streed, Elmer R.
Mechanical Engineer
Center for Building Technology
U.S. National Bureau of Standards
Bldg. 226—Room B-124
Washington, D.C. 20234
(301) 921-3871
"ASTM Standards on Durability and
Reliability" Session Three

Thorn, Peter
Deputy Director Solar
Action Office
State of Massachusetts
One Ashburton Place—Room 1413
Boston, Mass. 02108
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STATEMENT OF MARVIN YAROSH

Mr. YAROSH. Yes; I will submit a written statement.
Mr. Moss. We will hold the record open to receive that statement.

[See p. 88.]
Without objection, so ordered.
Mr. Yarosh, do you have some remarks?
Mr. YAROSH. I appreciate the opportunity to speak today and

would like to make some brief remarks that are not in the written
comments.
The Government has made the decision apparently to accelerate

commercialization of solar energy. It does not have a proven track
record that it is able and competent to accomplish that.
At the present time, although there may be a national motivation to

move toward solar energy, we have not created individual incentives
to cause individuals to make decisions in favor of solar systems.
As Sheldon Butt mentioned, much of the present solar industry is

extremely small. We did a survey 2 years ago, which I recognize is a
long time in the solar field. At that time we found that 70 percent of
our industry—Old we have 77 companies in Florida in the business—
had been in business less than 2 years. The average number of em-
ployees was three and one-half. So, when we say small, we mean very
small.
On the issue of standards, we do not yet have any consensus stand-

ards, as Sheldon Butt mentioned. Real fine progress has been made in
the area of testing.
I am concerned that the term "standard" is often misused. More

often, we mean procedures for proper testing. In many cases what we
mean is recommended good practice.
I think those of us who have seen the small industry in solar have

concern that excessive zeal and standard setting conceivably could
work to the disadvantage of small industry and to the advantage of
large industry.
It also has the possibility of perhaps diminishing innovative de-

signs and ideas at the very early stages of a new industry.
In the area of market research, many national studies have been

done. These studies agree that through the year 1990 the vast majority
of the market, as high as 90 percent, will be the residential sector.
That means that individual consumers will, in fact, be the people

we should pay the most attention to. The number of installations in
single family residences, for example, is estimated to be between 70
and 75 percent of the installations in the residential sector. This is
the area, of course, that consumers are most vulnerable.
In the area of commercial installations, often the potential owners

can afford to hire professional help to oversee the design and installa-
tions of systems.
We believe that many of the demonstrations that are carried out

by the Department of Energy may not produce typical information
of the kind that we will see in the many millions of private market
sector transactions that will occur if we are successful in achieving
solar energy applications in this century.
We think it is extremely important to look at the experience we are

gaining, particularly in these early private market sector transac-
tions. We are doing that in Florida. I would like to tell you a few
things about what we have found out to date in our survey.



Currently we have located 1,500 solar owners in the State of Florida.
We have gone out to them with a questionnaire. These questionnaires
are coming back now currently at the rate of 100 a day. We have
already received about 400 back.
It is an 80-question questionnaire with multiple parts to each. A

copy is in the information I have submitted to the committee (see
p. 93.]
We have previously done a lot of information gathering. The re-

sults of that information gathering, often by telephone, and often by
virtue of initiatives that the individuals have taken to write us, have
indicated the following.
The typical solar consumer at the present time is not, in fact, typi-

cal. He is better educated than the average citizen. His income is well
above average. We have not yet penetrated what we think will be the
average individual for the solar market.
We have found, as the chairman has indicated, that a high fraction

of the people who have solar systems at the present time are, indeed,
satisfied. But we have also found that many of them probably should
not be satisfied. Many of them make allowances for the fact that they
are pioneers in a new energy application and thdit errors must be
tolerated. They are proud of their participation in this.
One of the major areas in which we found problems is in installa-

tion. Many solar installers are inadequately trained. This is an area
where we think an acceleration of effort is required.
Trade licensing laws have not been effective as a mechanism for con-

sumer protection. It apparently has been more effective in the eyes
of consumers as a mechanism for protecting, perhaps, the trade
licensees.
As Sheldon Butt mentioned, we have a very wide range of building

codes, all the way from excessively rigorous to the point where they
essentially preclude installation of systems, to the nonexistence of
codes. That is the case in most places.
We have found no coherent program in place that sufficiently in-

forms and educates the potential consumer about near-term technol-
ogy. I recognize how difficult that is. That is an enormous challenge.
Nonetheless, we do not believe we have an effective and coherent
program.
An area of major concern which we have found on the part of solar

consumers lies in the area of uncertainty about solar reliability and
operation. The industry is young, fragile, and has not developed its
infrastructure yet.
We think that one of the things we will recommend in the report

which we are preparing—which will be 'available in December and,
of course, the subcommittee will receive a copy of it—hopefully, is the
establishment in the private sector of a warranty reinsurance program.
Here I would like to commend the program of solar water heater

initiative established by the HUD people. It has moved a long way
toward getting better warranties included in the installations.
We found the following major problem areas. I mentioned installa-

tion. In addition, there is inadequate system performance. Often this
is due to poor sizing or excessive expectation on the part of the con-
sumer often created by excessive claims on the part of the vendor.
Another is inadequate or unsatisfactory . repair service. This is a

result perhaps, in part, of the inadequate infrastructure within the
industry.
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As I mentioned, there is unsatisfactory information provided by
the vendor. Let me quote a number. In our service we found out that
66 percent of the consumers had no operating or maintenance in-
structions on their solar systems. We think that is inexcusable.
There are unsatisfactory redress actions available to the consumer.

I heard a quote that I like very much: "Consumers don't want war-
ranties. They want systems that work. But in case they don't get
systems that work, they ought to have redress."
What can the Federal Government do about these? Well, one of

the areas I mentioned, I think, is a more coherent and extensive edu-
cation program. I would like to see that program tell it like it is.
For instance, there are difficulties of solar being economic without

much more extensive subsidies at the State, Federal, or local level—
not to encourage people to go into solar without making them aware
of the economics of solar.
Training of installers is an area where I think much more can be

done. Yesterday I gave a lecture and a 3-day short course specifically
on training installers and inspectors, building inspector officials from
counties. We had to turn people away because we were oversubscribed.
Much more of that needs to be done.
Incidentally, this was sponsored by the Department of Energy.

Again, I commend that kind of thing. I would like to see it done much
more extensively.
I mentioned warranties. We do need warranties. If we cannot do

it by pooling the private sector—and there are a variety of schemes
available—then this may represent an area where the Federal Gov-
ernment can take affirmative action.
I think in the area of testing, certification, and labeling—particu-

larly for solar collectors—that the Solar Energy Industries Associa-
tion, through the Solar Education Foundation, is doing an excellent
job in moving that way.
Again I would reiterate my caution concerning excessively rigorous

standards that might impede innovation and might work to the dis-
advantage of smaller industry.
I suggest that we need to do much more in the area of securing

private sector data. Here I will call attention of the committee to a
problem we have found.
It is difficult, as a Federal contractor, to go out and conduct surveys

because of the requirement of the Office of Management and Budget
of securing approval to conduct such surveys.
As a result, for instance, the survey work which we have done, we

have had to carry out under a State program under State funds,
because we were not permitted to do it under the Federal program.
Apparently, it has to do with the time it takes to secure OMB ap-
proval. I am sure the committee is more aware of the reasons why
this approval is required than I.
But in any event I think in a developing industry, such as solar,

it is essential that we have freedom to go out and seek such
information.
I appreciate the opportunity to make these remarks to the

committee.
Thank you.
[Testimony resumes on p. 103.]
[Mr. Yarosh's prepared statement, and solar questionnaire follows:]
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Remarks by Marvin M. Yarosh
Director

Energy Systems Analysis Division
Florida Solar Energy Center

given before

House Subcommittee on Oversight and Investigations Hearing
Washington, D.C., September 21, 1978

I appreciate the opportunity to appear before this committee and share

with you our experiences in solar energy. Let me first establish some

credentials by very briefly outlining some relevant factors.

Florida has a long history of use of solar energy systems dating back to

the first quarter of this century. By the late 1930's, for every electric

water heating system installed in the Miami area there were two solar units

being installed. In those times of otherwise low prices, electricity was

still 30 percent more than it is today, and a solar unit took only about two

years to pay for itself. By the 1950's, the installation of new solar energy

systems essentially stopped, largely because of significant reductions in the

price of electricity and significant increases in labor costs associated with

putting in the early systems. There were, of course, other contributing

reasons.

In 1969, the price of electricity bottomed out nationally and began a rise

which has continued to the present and will continue in the future. There has

been a rebirth of interest in solar energy. In 1974, the Florida legislature

passed legislation which lead to the establishment of the Florida Solar Energy

Center (FSEC), an institution devoted to all activities which will lead to

successful commercialization of solar energy. In 1976, legislation was passed

in Florida requesting the Center to establish a program of testing, of stan-

dards, of certification and of labeling of solar equipment. The program became

effective October 1, 1976, and has been operating now for two years as a

voluntary program. There are no requirements in Florida that solar energy

equipment must be tested, but under legislation passed this year, the voluntary

program is scheduled to become mandatory on January 1, 1980.

A major ultimate objective of federal efforts in solar energy, if solar is

to displace fossil fuels, must be to get solar systems widely deployed. Thus the

federal activities include efforts to accelerate the commercialization of solar

energy. It is not at all clear, however, that the government has a proven

track record or has demonstrated under similar circumstances any unique abili-

ties to commercialize a similar product. If commercialization is to be at all

11)
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successful, it must provide a reliable product at a competitive cost.

Solar energy must be made more cost competitive by reducing its cost

relative to other alternatives. This will probably not come about through

cost reductions in present solar water heating systems. Other than the collec-
tor in such systems, the components are not generically new, and major cost

reductions for collectors are not anticipated. Cost competitiveness will

probably be achieved through a significant subsidization of the initial

cost of such systems, and will be helped by a more rapid rise in conventional

energy costs. The difficulties encountered in efforts to give away $400

subsidy grants under the present HUD solar water heating initiative is abun-

dant evidence that stronger subsidies are necessary. It is also unlikely

that such sibsidies can be withdrawn until competing energy costs rise

significantly.

The problems of uncertainty in achieving quality and reliability may be

more complex to solve than the subsidy problem. Certainly, if tax credits

are provided, we would not like to subsidize poorly made, unreliable systems.

On the other hand, the early imposition of rigorous standards that systems

must meet may stultify a young, fragile, and struggling industry. Rigid stan-

dards could, if improperly developed and applied, stifle innovation and work

to the disadvantage of the many small companies now in the solar field.

As an example, in 1976 we performed a survey of 77 solar companies doing

business in Florida. We found that about 70 percent of them had been in

business two years or less and that on an average they had only 3.6 employees.

Many of these companies will not survive, but their failure should not be

encouraged by any actions of government.

Under the testing program we have been operating in Florida for the past

two years, the FSEC inspects solar collectors and determines their thermal

performance. Those collectors passing the required tests and inspections are

certified and carry labels which include a performance rating for the collec-

tor. We include a customer data sheet which explains the meaning of the data

to the consumer.

Unfortunately, the inspection and determination of the performance of the

solar collector does not adequately tell us how the solar system will perform

nor how reliable the system will be, for the collector is only one component

of the system. It does tell us how well the collector performs and if it

appears to be made reasonably well.



For the past year we have been conducting a study under sponsorship of

the Department of Energy (DOE) which is designed to examine the problems of

consumer protection of solar users and potential users. Are there consumer

problems?; if so, what are they?; and how can they be addressed?

We have found the following:

The present solar user is not representative of the average citizen--

he is above average in income, he is better educated and highly motivated

towards the use of solar. We have not yet penetrated the average market.

We have found that as high as 80 percent of the solar users we have

surveyed are satisfied with their solar systems. In some cases, they probably

shouldn't be satisfied, but many of the solar users allow for the fact that

they are pioneers in a new energy application and errors must be tolerated.

They are proud of their participation in solar energy.

An area where many problems occur is in the installation of systems.

Many solar installers are inadequately trained, and the required skills over-

lap and lie between conventional trade areas. Increased effort is needed in

the training of installers and also in the training of building inspectors to

solar requirements.

Consumer experts tell us that trade licensing laws have not been an

effective mechanism for consumer protection. In many cases these laws have

protected the trade more than the consumer. State and local jurisdictions are

now struggling with whether or not to establish new certifications for solar

installers. Traditionally, this has been handled at the local level.

Building codes with respect to solar applications vary from non-

existent to excessively restrictive. There is, in general, a lack of coherence

in such codes, and there is need for stimulation to complete development of

national model codes and then get them modified and applied to local juris-

dictions. Right now codes on solar are often ignored when that is possible,

or result in being a deterrent to solar use where that is not possible.

We have found no coherent program in place to inform and educate the

potential solar consumer about near-term solar technology. Perhaps the govern-

ment recognizes that if we educate the consumer at present, he will find that

solar without subsidy is not sufficiently cost effective.

An area of major solar consumer concern lies in the uncertainty

about solar reliability, about operation, and about availability of repair and

maintenance for solar systems. We found from our studies, for example, that

over 60 percent of solar users we surveyed had no operating and maintenance

Instructions on their solar domestic hot water systems. The HUD solar water
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heating initiative is a good example of responding to that problem by re-
quiring such instructions as part of the program.

The industry is still developing its infrastructure and, in some
cases, adequate repair and maintenance is difficult to obtain. To allay con-
sumer concerns about system reliability and the availability of adequate
repair service, a more comprehensive warranty program is required. Specifi-
cally, we will recommend a warranty insurance program, preferably carried out
by the private sector. Such a program would, through appropriate fees,
guarantee that consumers could get their systems repaired even if their
installer or system vendor when out of business. The latter occurrence has
been unfortunately common in the solar field.

While we have not found any evidence of widespread frauds in the
solar field, we have found widespread ignorance. The latter sometimes mani-
fests itself through excessive expectations of consumers generated by over-
enthusiastic advertising by system vendors. In some cases there is absolute
deception in the advertising process.

We have found that the major problems associated with present solar
consumers, in addition to installation problems, are:

o Inadequate system performance--often due to poor sizing and

excessive promises;

o Inadequate or unsatisfactory repair service;

o Unsatisfactory information provided by the vendor; and

o Unsatisfactory redress actions available to the consumer.

Well, what can the federal government do?: I believe it can do a much
better job in the public information field. It should develop a comprehensive,
coherent program to tell the public about near-term solar technology, and it
should tell it like it is. I do not think we should disguise the realities of
the economics of going solar from potential solar consumers. If there is a
national interest in going solar, then this must be translated into an individ-
ual interest through adequate incentives.

The federal government can do much more to encourage the training of solar
installers and building officials who inspect systems. Yesterday I lectured

In a short training course we are holding at FSEC for solar installers and
building inspectors. The course is being supported by DOE, but we are turning
people away because the demand exceeds the space available. We need to be able

to offer such courses more often, and this should be supported.

4



We need warranty insurance programs, preferably through private arrange-

ments. If we cannot do it that way, then some form of federal participation

in a warranty insurance program should be developed.

Under development by the Solar Energy Research and Education Foundation

(SEREF) and others are programs to test, certify, and label solar collectors,

and hopefully soon, solar systems. The area of testing, certification and

labeling represents one of the more useful areas of activity.

We know that if we are to be successful in solar commercialization, the

vast majority of systems installed must be through private initiatives. We

are suspicious of some of the data gathered on programs which have received

extensive expert government oversight. We know that some of this experience

is not representative of what occurs in private sector transactions where

there are no paid experts to oversee what is occurring.

One area where some changes are needed is in the relaxation of rules of

the Office of Management and Budget (OMB) concerning the conduct of survey and

data collection on government-funded contracts. This has seriously impeded the

gathering of information on solar experience. Currently we are completing an

extensive survey of 1500 users of solar systems in Florida to determine their

views and experience with solar energy. Because of difficulties in gaining

approval to conduct surveys under federal programs, this latter survey is being

done under state support. Information gathering is, however, critical at the

present stage of solar development. It is difficult for the government to plan

intelligent directions in solar commercialization if it is restricted in

gathering information on what is occurring. Thus, some changes in OMB policy

on solar survey are desirable.

We have extensive information which we are developing and organizing in

the area of consumer protection and are now preparing a final report on much of

these activities. I would be happy to supply that report to this committee

when it is completed.

Again, I appreciate the opportunity to appear before you and offer my views.

For the committee's record, I have included copies of a number of relevant

documents.

SUBCOMMITTEE NOTE: Documents describing and illustrating the Florida Solar
Energy Center's test program are available in the subcommittee's files.
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Fall 1978

Dear Solar User:

As you probably know, the Florida Solar Energy Center has been con-
ducting an extensive study to learn more about the experiences of
Floridians who own and use solar energy equipment. You have previously
indicated to the Center (either by letter, postcard or telephone) that
as a member of that select group of owners of solar equipment you would
be willing to help us in our information gathering activities. We have
interviewed some owners of solar equipment (you may have been among
them), and the enclosed questionnaire was developed using the informa-
tion that was gathered from these interviews and early contacts. This
questionnaire allows you, the solar owner, to tell us about your solar
experience; whether you are satisfied or not satisfied with your solar
system.

We know we have asked for your help in the past, and once again we are
asking for your assistance. The information you provide will enable
Florida to develop programs to protect solar energy consumers and will
help accelerate the widespread use of solar energy. We have been prom-
ised extensive help in our efforts by many within the solar community,
and with your cooperation you, too, will be helping to solve our national
energy problems.

The specific answers you provide will be kept confidential; only aggre-
gate information from respondents will be used in our work. Please help
us in this effort by filling out the questionnaire and returning it in
the enclosed, stamped, self-addressed envelope. If you would like to
know the results of this questionnaire, please so indicate in the box
provided on the questionnaire. Should you have questions concerning the
questionnaire, call the Center on our toll-free telephone line --
1-800-432-0575.

Sincerely yours,

Marvin M. Yarosh, Director
Energy Systems Analysis Division

Enclosures

FLORIDA SOLAR ENEFIGU CENTER
300 STATE ROAD 401 CAPE CANAVERAL, FLORIDA 32920

STATE UNIVERSITY SYSTEM OF FLORIDA

AN EQUAL OPPORTUNITY/AFFIRMATIVE ACTION EMPLOYER

TELEPHONE 305/783-0300

35-648 0 - 79 - 7
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Solar Energy
Consumer
Questionnaire

Conducted by the
Florida Solar Energy Center

300 State Road 401
Cape Canaveral, Florida 32920

This questionnaire is designed to convey general expeficnce which you as a solar user have hod,', the process of deciding about, selecting, installing and

operating your solar system. Please answer each question to the best of your ability. If you would like to know the results of this questionnaire study,

check the box on the last page (Question 83).

b n Purchased directly from manufacturerCase Number _1;77,,

t,llc 0 Purchased from dealer vvho deals exclusively in solar systems.

d Purchased from dealer who sells other types of heating/cooling/

Narne   pool heating equipment lin addition to solar)
e ('1 Other. Please explain,

Address 

City  County Zip 

Telephone  Name of Seller/Builder

Date  

1. What is your solar systern intended to do? (Check as many boxes as

aPPIY/
a O Domestic water heating

b 0 Space heating
c 0 Space cooling

d 0 Swimming pool heating

2. Approximately how old is your solar system?

a 0 0 - 6 months

b 0 6 - 12 months
c 1 - 2 years
d 0 2 - 5 years
e 0 Over 5 years
I 0 Don't know

3. Pleaot rate your mechanical or engineering knowledge of your solar

system on stools of 1 (highly knowledgeable) to 5 (little or no know-

ledge):
Rating 

Location

9 Who installed the solar system?
a 0 Self (Please skip to Question 20)
b 0 Don't know
c 0 Collector manufacturer/system vendor

d 0 General contractor
e 0 Plumbing or mechanical contractor

f 0 Other. Please explain:

Name of Installer

LOCat iOn

10. VVas your solar system installer specially licensed by the state and/or

city or county government to install solar systems? (Check as many

boxes as apPlY)
a 0 No (Please skip to Question 12)
b 0 Don't know (Please skip to hotshot 12)
c 0 State
d Local

4. How many adults and children are living in your home most of the

time? 11. Which of the following (if any( state or local government licenses did

a Number of Adults   your solar system installer possess? (Check as many boxes as apply)

a 0 General contractor

O Number of Children   b 0 Plumber
c 0 Electrician

5. Was your solar system installed at the same time that your   d 0 Don't know

a House vvas built? Cl Yes 0 No e 0 Other. Please specify• 

b Pool was built? 0 Yes 0 No

6. Were you the original purchaser of the solar system?

a 0 Yes

b 0 No (If no, please skip to Question 35)

12. Do you think your solar system was installed properly?

a El Yes (Please skip to Question 14)
b 0 No

13. Which of the following best describes your explanation for the

7. Did you purchase your solar system: improper/inefficient installation? (Check as many boxes as apply)

a 0 Ass whole? a 0 Installer vvas not specially licensed

b 0 In components? b 0 Unusual problems were associated with installing solar for my

c 0 Ass kit? home(pool
c 0 Installer did not seem to know what he was doing

8. From whom did you purchase your solar system (components)? d 0 Other. Please soecihe 
a 0 Was part of home (pool) when I purchas,I proPerW
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14. VVho select. the installer?
a 0 VVe did

b 0 Dealer from whom system was purchased

c 0 Collector manufacturer/system vendor

d 0 Developer/contractor
e O Other. Please sPecifY  
f 0 Don't know

15. Was a building permit obtained for your solar system?

a D Yes
b 0 Na
c 0 Don't know

16. Did a city or county building official inspect your solar system?

a 0 Yes
b 0 Na (Please skip to Question 18)
c 0 Don't know (Please skip to Question 18)

17. Did your system pass on the first inspection?

a 0 Yes

b 0 Na
c 0 Don't know. If no, please describe why it did not. 

18. VVhat was the approximate cost of your solar sYstem?

19. Did this cost include installation?

a 0 Yes
b 0 Na. If no, what was the cost of installation, $

20. Pleaat indicate the information sources you used in deciding to bay.

solar system (or home with a solar system). (Check as many boxes as

aPPIY)
a O Had a solar systern previously
b 0 A friend or neighbor who has one
c 0 Saw solar systems on new homes
d 0 Looked through Yellow Pages
e 0 Saw solar systems at fair or other exhibition
f 0 Saw newspaper ad or information from solar dealer
g 0 Talked to solar dealer
h 0 Talked to solar home builder or owner from whom property

was purchased
i a Heard solar information programs on radio
, 0 Saw solar information programs on television
k 0 Read solar articles in newspapers or magazines
I 0 Read technical material or journal articles
m 0 Took college or technical courses
n 0 Other. Please specify. 

21. Before you purchased, did you have an estirnate of how long it would
take to pay back the cost of your system through a .vings in energy
costs?
a 0 Yes
b a Na (Please skip to Question 23)

22. If such an estimate was made for your system, who made it?
a 0 Solar salesperson
b Installer
c E Independent engineer
d a Solar system rnanufacturer
e 0 Self
I 0 Developer/contractor
g 0 Other

23. At the time you purchased your system, were you planning to take
advantage of any financial assistance (i.e., tax credit or rebate)? If at.
please check atl that apply.

a CI Expected nothing
b U Expected only to get a cash rebate. Please indicate amount:

$  

a c El Expected only to get a tax credit. Please indicate amount:

d a Expected to get a cash rebate end a tax cr.it. Please indicate

2

amount of each: Cash rebate $---Tax cr.it • $ 
e 0 Expected to get approximately a 20 percent federal tax credit,

if Congress passes it
I a Other. Please sPecifY'  

24. Where did your information on rebates or tax credits come from?
(Check as many boxes as apply)
a 0 TV or radio program
b 0 TV or radio commercial for solar system
c 0 Newspaper article
d 0 Magazine article
e a Advertisement for solar systern at newspaper or magazine
f 0 Government publications
g 0 Speeches by public officials
h 0 Talking with solar salesperson
i a Solar advertising brochures
0 Talking with home builder

k 0 Talking with real estate salesperson
I 0 Other. Please sPecif,  

25. Before purchase, approxirnately how much did you expect to save on
utility costs per month by installing this solar system?
a 0 0-10%
b 0 10 - 25%
c 0 25 - 50%
d 0 50 - 75%
e 0 More than 75%
I 0 Don't know

26. On what did you base your expectations about utility cost .vings?
(Check as many boxes as apply)
a 0 TV or radio program
b a TV or radio commercial for solar system
c 0 Newspaper or rnagazine article
d 0 Advertisement for solar systern in newspaper or magazine
e 0 Governrnent publications
I 0 Speeches by public officials
g 0 Talking with solar salesperson
S 0 Solar advertising brochures
i 0 Talking with developer/contractor
j 0 Talking with real estate salesperson
k 0 Talking with installer
I 0 Independent engineer
at 0 Technical, audit, engineering, or cost studies obtained or

perforrned by me
n 0 Other. Please speel'Y'  

27. What percentage average utility cost savings at increases) have you
experienced per month?
a 0 Savings % 
b 0 Increase- % 
c 0 Don't know

28. Do you have an instrument on your solar device that indicates when
the device is operating and/or what percentage of your hot water/
heating/cooling is provided by solar power?
a 0 Yes. De.ribe -
b El No

29. How did you pay for your solar system?
a a Paid cash (P)ease skip to Question 31)
b 0 Financed through dealer
c 0 Financed through commercial bank or savings and loan
d 0 Financed as part of mortgage
e 0 Other. Please specify •  

30. How much difficulty did you have in obtaining financing?
a 0 None
b OSattttatablttts
c 0 A lot of problems
d CI Could not obtain

31. F'leass rank from 1 to 5 the importance of all of the following
factors in your decision to install a solar system (or to buy • home
with a solar system) 11 most important, 5 least important):
Note: Items may be ranked identically. For example, items b and d
may be ranked as 4.

a Savings on utility costs
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b Helping national energy problern

c Taking advantage of cash rebate or tax credit

d Improving the environment

e Just interested in solar
f Other. Please specifY

35. Does your solar system have an auxiliary unit to back it up during

cloudy periods or at night?
a 0 No (Please skip to Question 40)
h 0 Yes
c 0 Don't know

32. VVhich of the following experiences have you had? (Check as many 36. What fuel powers your auxiliary unit?

boxes as apply) a 0 Electricity

a 0 Neighbors and friends are anxious to see how your solar systern b 0 Gas

works out before deciding to purchase one themselves c 0 Oil

b 0 Neighbors have complained about the appearance of your solar d 0 Don't know

collector(s) e 0 Other, Please specify'  

c 0 Your property taxes have increased because of your solar systern

d 0 Your solar collectors were damaged by vandals 37. Does your auxiliary unit vvork automatically, or do you turn it on and

e 0 Difficulty with local zoning laws, ordinances, or restrictive off manually?

covenants when installing your solar system a 0 Automatically

f 0 Neighbor has completed new construction or allowed vegeta- b 0 Manually

tion to grow in a way that shades your formerly unshaded solar c 0 Don't know

collectors
g 0 None of the above 38. Have you ever tried shutting off your auxiliary unit on a sunny day to

see if your solar system can work by itself?

33. Were you given operating and maintenance instructions Or an owner's a 0 No (Please skip to Question 40)

manual for your solar system? h 0 Yes

a 0 Yes
b 0 No (Please skip to Question 34) 39 Which of the following best describes what happens with your hot

If yes, assess the adequacy of the rnanuals by checking the appro- water (space heating/space cooling/pool heating) when the auxiliary

priate boxes. If more than one manual was provided, poet the name systern has been turned off for many hours on a sunny day (while

of the component in the appropriate box (for example: purnp, you have continued normal usage),

co(lector, control, storage, heat exchanger): a 0 Noticed no change

a Instructions on
system operation

Ill
E xcel lent

(2)
Adequate

(3)
Inadequate

(4)
Don'tK now

b Instructions on
system maintenance

c Instructions on dtag•
nosing problems

d Identifying where to
obtain service

34. Please assess the accuracy of claims made about your solar system at

the time of purchase by checking the appropriate boxes.

N Life expectancy

(1)

Accurate

(2)
Fairly

Accurate

(3)

Inaccurate
Not

Discussed

(5)
Too soon
to tell

b WarrantY coverne

c Maintenance require.
Ter.

d Utility cost savings

e Experience of dea(er/
manufacturer

f Experience of
installer

g System performance

3

b 0 Noticed only a slight change

c 0 Found a significant change

d 0 Had no hot water (space heating/space cooling/pooi heating)

after stored supoly was used

e 0 Other. Please specify •  

40 Were any written warranties provided for your solar system?

a 0 Yes
b 0 No (Please skip to Question 43)
c 0 Don't know (Please skip to Question 43)

41 Who provided the written warranty? (Please provide a copy, if avail.

able — no originals. please). (Check all that apply)

a 0 Dealer
b 0 Collector manufacturer

c 0 Installer

d 0 Other. Please specify•  

e 0 Don't know

42 Which of the following is covered by warranty, (Please check as many

boxes as apply and indicate duration of coverage, if known, in spa.

provided)
a 0 Installation  Years

b 0 Entire system  VearS

C 0 Collector   Years

d 0 Don't know

• 0 Other components (list)
years

Years

3. Which of the following best describes your experience with your solar

warranty(ies)?
a 0 Warranty service has not been needed (Please skip to Question

46)
b 0 Al) requests for warranty service nave been honor. (Please

skip to Question 45)

c 0 Most requests for warranty service have been honored

d 0 Most requests for warranty service have not been honored

eO No requests for warranty service have been honored

44. Plots indi.ta which, if any, of the following have faded to honor

requests for service covered by warranty.

a ID Manufacturer
b 0 Dealer (if not franchised by manufacturer)

c 0 Installer (if not franchised by manufacturer)



97

d Dealer franchised by manufacturer

e Cl Installer franchised by manufacturer
fO Other. Please specify.  

45. If a problem was not covered by your warranty, what reason(s) was

(were) given? (Check as many boxes as apply)

a E Nature of problem specifically excluded from warranty coverage

b 0 Problem was with installation (and warranty covered only

components of system)
c 0 Problem uvas with system cornponents (and warranty covered

only installation)
d 0 Warranty period had expired
e 0 Supplier of warranty was no longer in business

Other. Please specify•  

46. Which of the following generally indicates the frequency of problems

with your solar system?
a Never have problems (Please skip to instructions for Question

58)
b 0 Seldom have problems
c Occasionally have problems
d 0 Frequently have problems
e Alwaya have problems

47. How long after installation did problems occur?

ao Immediately
b 0 Within 2 weeks
c n 2 weeks • 1 month

d 0 1 month - 6 months
e 0 6 months 1 year
rO 1-2ytytt
g 0 2 - 5 years
h o After 5 Years

48. Have you taken action to correct problems with your solar system?

a 0 Yes
b 0 No, not yet, but plan to (Please skip to Question 53)
c 0 No, and don't plan to. (Please indicate reason and then sklP

to Question 53) Reason,  

49. Which of the following actions have you attempted? (Check as many

boxes as apply)
a a To correct problem yourself

b LI To obtain correction from installer

c To obtain correction from dealer

d 0 To obtain correction from collector rnanufacturer/system
vendor

e 0 To obtain correction from anyone I could find
I 0 Other. Please specify  

50. Has the problem been corrected?

a D Yes, completelY
b 0 Yes, partiallY
c 0 Not sure

d 0 No, but problem(s) have lessened

e 0 No, problem is still the same
I 0 No, Problem is worse than it was

51. If corrected, how soon after problem occurrence St corrected?

a 0 Immediately
b 0 VVithin 15 days
c 0 15 days - 1 month
d 0 1 month - 6 months
e 0 More than 6 months

52. Was this problem covered by a warranty?
a 0 Yes

b 0 No

4

53. Was this problem covered by a service/maintenance contract?
a 0 Yes
I, 0 No

54. What action to correct a new or persistent problem do you plan to
take? (Check as many boxes as apply)
a 11 Correct problem yourself
b O0btysssyyttyytsystttyttsstsstphlys
c0 Obtain correction from dealer
d 0 Obtain correction from collector manufacturer/systern vendor
e LI Obtain correction from any solar mechamc/engineer
f (1 Contact local or state government consumer protection officials
g II Contact Better Business Bureau
h F3 Retain your own attorney

Fl Other. Please specif y  

55. How would you describe your solar system problems, generally?
a CI Always can correct thern myself (Please skip to instructions

for Ouestion 58)
b II Usually can correct them myself
c n mho, but requiring expert service
d n Major. requiring expert service
e 0 Very serious -- I don't think they can be corrected

56. When you had a problem, how long did it take to obtain service?

a51 Within a few days
b 1 - 2 weeks
c IA Longer than 2 weeks

57. How would you describe the quality of service provided?
a 0 Always satisfactory
b 0 Usually satisfactory
c Sometimes satisfactory
d DRtttlysytitfyytyty
e Never satisfactory

INSTRUCTIONS FOR QUESTIONS 58-63.- Your answers to these ques-
tions will provide cis with helpful information about your solar system.
Some of the information may indicate a problem or a potential problem
with your system,' some may tell us your system has special features, or
simply that it is working properly. Please answer these questions from your
past observations. It is unnecessary to make a special effort to get this
inforrnation (although you may if you wish ). If you have not observed any
of the circumstances listed, please so indicate.

58. Have you observed a, water or fluid leakage?
a CI No
b D Yes (Please check as many boxes as apply)

0 From pipe joint
0 From roof
0 From collector itself
o F rorn storage tan k
0 Not sure of location

Other. Please specify  

59. Have you observed any of the following regarding the operation of

your solar system purnp? (Check as many boxes as apply

a Pump operates on uvarrn days when the sun is not shining

b Pump operates noisily
cLI Pump seems to be operating all the time

d 0 Pump seldom seems to be operating
e O Pump never seems to be operating
f 0 Pump operates to keep system frorn freezing in cold wiather

g 0 Other. Please specif y •  

h n Have observed no Problem

60 Have you observed any of the following regarding the operation of

your solar system controller (the component that controls the opera-

... of the PumP)? (Check as many boxes as apply)

ao Controller has failed to activate pump to provide efficient

operation of system

b 0 Controller has failed to activate pump to protect collector

from freezing

c 0 Controller has been repaired and is now satisfactory

d 0 Controller has been replaced
e0 Operation of controller is now satisfactory (no problems)
I 0 Other. Please specify-  
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61. Has piping frozen or ruptured?
a Yes
b 0 No

62. Has solar collector frozen or ruptured?

a 0 Yes
b CI No

63. Please check any of the follovving that you have observed:
a 0 Condensation on inside of collector
b 0 House or property damage during installation
c 0 Corrosion or deterioration of collector
d 0 Corrosion or deterioration of piping or pipe joint
e 0 Corrosion or deterioration of pump
I 0 Loose mounting of pipes or collector
g CI Discoloration of collector glass or plastic cover
h 0 Collector glass or cover separated from collector box
i 0 None of the above

64. Host many solar collector panels do you have on your solar system?
a 0 Number  
b 0 Don't know

65. What is the approximate area of your collectors in square feet?
a 0 Area:  square feet
b 0 Don't know

66. Did you have a special storage tank installed for your solar system?
a 0 Yes
b 0 No
c 0 Don't knovv

67. What is the approximate storage tank capacity in gallons of your
solar system?
aU Storage capacity•   gallons
b 0 Don't know

68. Please provide the following information concerning your solar
collectors:
a 0 Collector name•  

b 0 Model number  -
c 0 Don't know

69. Which of these phrases best describes the direction your solar
collectors face?
a South
b 0 Mostly South
c 0 East
d 0 West
e 0 Other. (Give direction:  
f 0 Don't know

70. Are your solar collectors exposed to the sun most of the day?
a 0 Yes
b 0 No
c 0 Don't know

74. INhat are the approximate dimensions of your pool?
a CI Length  feet
b n VVidth   feet

75. What is the total area in square f.t of solar collectors used to heat

your pool?
a 0 Collector area  square feet
b 0 Don't know

76. Do you u. a pool cover to help maintain vvater temperature?

a 0 Yes
b 0 Sometimes
c 0 No

77. How .tisfactory do you think your solar pool heating system has
been in providing the water temperatures you expected?
a 0 Extremely satisfactory
b 0 Very satisfactory
c 0 Reasonably satisfactory
d 0 Rather unsatisfactory
e 0 Totally unsatisfactory
I El It provides no heat at all

78. Prior to the purchase of your solar system did you or the previous
ownerls) take any energy conservation measures (for example, insu•
late or reinsulate ceiling or walls, add storrn windows, add or replace
weather stripping or caulking)?
a r1 Yes. Please list.

b 0 No
c 0 Don't know

79. Which of the following best describes your overall view of your ex-
perience with your solar system?
a 0 Very satisfied
b 0 Generally satisfied
c 0 Somewhat satisfied
d 0 Somewhat dissatisfied
e 0 Very dissatisfied
f 0 Not Yet sure

Comments'  

I 80. If you have indicated any dissatisfaction with your solar system in
this questionnaire, please rank frorn 1 to 5 the importance of each of
the following factors in contributing to that dissatisfaction (1 x most
important, 5 = least important)

71. Does your solar system have special features to keep it from freezing?

a 0 No (Please skip to instructions for Question 73)
b 0 Yes
c 0 Don't know

72. What features prevent your solar system from fr.zing?
a 0 System pump operates in freezing weather

b 0 Special valves are provided to drain the systern
c 0 System has automatic drain down

d 0 System has antifreeze
e 0 Florida climate
I 0 Don, knovv

If you do not have a solar swimming pool heater, please skip to Question
78. If you do have a solarpool heater, please answer Quesnons 73 through
77.

73. What is the approximate capacity of your pool?
a 0 Capacity•   gallons
b D Don't know

5

2

RANK

3 4 5

Inadequate performance D 0 0 0 0

Not reliable enough 0 0 CI CI 0

Not saving as much on utility costs
as expected 0 0 0 0 0

Capabilities not represented accurately
at time of purchase 0 0 0 0 0

Warranty not adequate 0 0 0 0 0

Repair and maintenance service
not satisfactory 0 0 0 0 0

Other 0 0 0 0 0
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81. Would you buy a solar system again, Thank you. Please indicate if you would Itke to receive a summary of the
• rI Definitely results of this study.
h 1-1 Probably
c I, Maybe 83. a ri VVould like to receive study results.
d rl Probably not

84. Please indicate whether or not you would welcome a site visit to your
system if we feel this is neceuary.

82. We are interest. in determining which income far0UpS are buymg • Y
solar energy systems. Please check the box that indicates your approx-
ornate family income:
a Less than $12,000
b I] Between 312,000 and $20,000
c More than $20,000
•d Prefer not to answer

6



[An addendum statement was subsequently received from Mr.
Yarosh as.follows :]

Addendum to Testimony by

Marvin M. Yarosh, Director
En%gy Systems Analysis Division

IF16ida Solar Energy Center

given before

House Subcommittee on Oversight and Investigation Hearing
Washington, DC

September 21, 1978

In my testimony given before this committee on September 21, 1978,

and in the subsequent panel discussions there were a number of points on

which I indicated that I would provide additional comments. These are

included in the information below.

The data we have received to date indicates in general a very high

level (approximately 75%) of consumer satisfaction with their solar energy

systems. This same data shows that the percentage of customers satisfied

with their pool heating systems is significantly lower (approximately 50%).

We believe, in part, the reasons for the lower level of satisfaction with

pool heating systems reflect the ability of consumers to determine whether

or not those systems are operating satisfactorily to a greater degree than

can be determined with their domestic hot water systems. In the latter case,

if the solar systems are not providing adequate hot water, for most systems

the backup heating (usually an electric element) automatically comes into

play, and thus the homeowner has adequate hot water at his faucet. In the

case of pool heating systems most often the solar system is the only method

for heating the pool and if it does not do the job the consumer expects, he

is much more likely to be aware of the problem.

In fairness I should say that we also believe that a significant

fraction of solar pool heaters are undersized and this also could partially

explain the dissatisfaction of consumers with their pool heating systems.

In the discussion concerning cost savings achieved by solar systems

I believe there were indications that potential savings would exceed what

we have found in practice in Florida. A properly designed solar domestic

hot water system would supply about 70% of the domestic hot water needs of

a typical family. In Florida hot water usage reflects about 20% of the
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average energy costs in residential structures, and if one then assumes

70% of these costs are handled by solar it would mean a reduction of

approximately 14% in the energy costs of the residence as a result of the

installation of a solar domestic hot water system. With variations in use

patterns and family characteristics, as well as variations among systems,

it might be difficult to identify in all cases a reduction in actual energy

costs. Typically, payback periods are at a minimum on the order of six to

eight years and probably more often above ten years for the average home-

owner. These lengths of time are probably not sufficiently attractive to

encourage large numbers of homeowners to move on to solar.

In my testimony I indicated typical costs that we had identified for

systems installed by the private market sector. In preliminary data on

costs for the HUD Solar Water Heating Initiative we had indications that

even though the HUD systems carried with them inspections and warranties

above and beyond what was required in the private market sector (where no

requirements existed), the costs of the HUD systems were not identifiably

above those we found in the previous survey. What this is saying is that

the cost of warranties provided under the HUD program was not significant.

I would like to reiterate that the Florida legislature, in 1978,

passed legislation making mandatory the voluntary bill under which we have

been operating the past two years. Specifically, the new legislation

requires that all solar systems manufactured or sold within the state must

meet standards established by the Florida Solar Energy Center. The rami-

fications and meaning of this legislation are still under study, and the

legislation is to become effective January 1, 1980.

Our studies also indicate that the majority of sales now being made

in the solar arena are to that segment of the consuming public who are

already enthusiastic about solar energy; they are concerned about energy

conservation and the depletion of resources, specifically oil and gas, or

are interested in applying new technologies. We believe that some of the

downturn recently seen in the rate of growth of the solar industry might

reflect saturation of that consuming sector.



102

One additional comment I would like to make concerns the establishment

of so-called standards for solar energy systems. We believe that recommen-

dations of good procedures and practices to follow in the design, assembly

and installation of systems would be useful. Such recommendations could

include materials which we believe make sense to be included in the systems,

and the kinds of components and designs that are suitable as well as

recommended good practices to watch for in the installation of systems.

I do not believe that recommendations should specify one and only one way

of designing or installing systems, because our experience has been that

there are a variety of good methods that can be used in the design, assembly

and installations of systems. It is for this reason that I would hesitate

to have standards which are so rigid and so specific that they would preclude

alternative methods that would be suitable.

oit
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Mr. Moss. Mr. Meeker?

STATEMENT OF JACK MEEKER

Mr. MEEKER. Thank you, Mr. Chairman.
Briefly, I would like to explain what we have done. We began a

2-year program back in September 1975—which has been extended
to 3 years—in solar hot water heating in the New England area.
At the end of the first full year for all 100 systems, I feel we identi-

fied the major problems associated with solar energy in freezing clim-
ates. To that end, we have worked with the Solar Energy Industries
Association, the National Association of Solar Contractors, and vari-
ous Government agencies to help correct those problems.

Basically what we found and what we identified last May and
June—and I am going to repeat some of the remarks that some of the
other gentlemen made—was that there has been inadequate training of
solar contractors, people who put the equipment in.
I would like to take a second to say that we expected in the first year

to have some problems. We look at it as a learning curve, not only for
us, but for the industry and contractors who participated in the pro-
gram with us. I do not think that we expected to find as many problems
as we did, however.
The thing that we found was very important. It was the hands-on

training. You cannot have a blackboard session and bring a crew of
contractors in and even in 1 or 2 days say: "This is how to do it." That
is all well and good. That has to be addressed.
But they actually have to have the field experience of putting the

collectors and the system on the roof or on the ground or wherever.
It is very critical. You cannot give a contracting crew a set of schemat-
ics and say: "Go ahead and put it in." More often than not he is going
to foul the system up unintentionally.
Second, I think that while you are talking about standards—and

standards for collectors are fine—but the major single problem we
found were component parts. While some collectors did give some
problems in the first year, and even in the second year, the major
single problem, if the system was installed correctly, was with the
component parts. By that I mean either controls, values, or pumps—
items of that nature.
Not enough dialog is going back and forth between the solar system

manufacturer and the component part manufacturer. I know SEIA
has formed a committee that I am serving on. They are attempting to
address the problem.
But really to try to put it on a layman's view, if you have purchased

a $2,500 system installed, and you have a $40 pump or a $50 control
malfunctioning, and you do not know about it, that is going to negate
any savings that you could expect to receive from solar. Certainly
in our area you can save anywhere from 40 percent to 60 percent at a
reasonable cost. However, everything has to operate properly.
As I say, we work with the National Association of Solar Contrac-

tors, Mr. Butt's organization, and the Northeast Solar Energy Center.
One thing we have helped them do is to train the contractors in the
area and also the homeowners. I think the overall solar system then has
to be addressed, not just collectors.
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On the other hand, I think there has to be more realistic information
coming out to the public. A year ago people were saying in the North-
east that you could put a solar package in for $1,000 to $1,200. Our ex-
perience then was $2,200. It is roughly $2,500 now.
I would like to break that down and I will do that in writing for

you. But a system package for the average family of four, say in
Massachusetts or central New England, roughly would cost $1,400 to
$1,600.
The labor and overhead to put that system in on a retrofit basis now

is roughly $600. I am not talking about new construction because the
market in New England is retrofit now. There is not much new con-
struction going on.
Then you have associated equipment. Unfortunately pipes do not

come with the system and insulation normally does not come with the
system. Roof brackets or roof mounts do not come with the system.
So, you can get up to another $500 or $600 very easily. That gives

you a total installed cost of around $2,500.
I think the market has to be identified. Solar, in my opinion, has

been hurt because people have been going around saying that every-
body should put a solar system in. Well, that is all well and good, but
I do not think everybody can afford it. But there are thousands, if not
millions, of people out there that should have solar and should pursue
solar, but they must identify the market further.
Without going too much further, perhaps I had best close and

be available for any questions.
Mr. Moss. Mr. Greene?
Mr. GREENE. Mr. Chairman, would you please recognize Mr. Sims

for a question?
Mr. Moss. Mr. Sims?
Mr. Sims. Thank you, Mr. Chairman.
At this point I would ask that certain data be put into the record:

Exhibits 1, 2, 3, and 4 and that a copy be given to each of the witnesses
and made available to the press and to the audience.
Much of the discussion that follows will be based on these data. I

think it will lead effectively into the discussion of standards, codes,
and warranties.
Mr. Moss. Without objection, so ordered.
[Testimony resumes on p. 131.]
[Exhibits 1, 2, 3, and 4 referred to follow:]
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Introduction 

The New England Electric System began a solar water
heating experiment in September 1975 to test the performance
of commercially available solar water heaters. The utility
wanted to see if solar hot water heating could aid in level-
ing peak electric power demand. By December 1976, nearly
all of the 100 test units were installed in single family
homes in Massachusetts, Rhode Island, and New Hampshire.

Results 

According to an October 1977 study of the experiment
prepared by Robert 0. Smith and Associates, a professional
engineering firm from Newton, Massachusetts, "results are
still undetermined about demand peak effects because so much
difficulty was encountered in the mechanical functioning of
the solar water heaters."

Specifically, the 100 installations functioned as follows:

I. Successful Systems 

Functioned Well No Serious Breakdowns 

15 23 (includes best 15)
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II. Unsuccessful Systems

At Least One Major
Stoppage Requiring

Technicians to Repair
Severely Interrupted Very Low or

and Unreliable Service No Savings 

77 20 27
(included in the 77) (included in the 77)

Overall average energy savings were under 20 percent. The
best 15 systems reduced water heating energy consumption by an
average of 37 percent in a severe winter, and the worst 15
systems averaged less than five percent savings. The budget,
originally set at $250,000, nearly doubled. However, some systems
were made to work well after major modifications.

According to the consulting engineers:

"Most of the troubles encountered in this
project are due mainly to flaws in instal-
lation, secondarily to flaws in the selec-
tion of component sizes and types, (and)
thirdly to lack of inspections and adjust-
ments which are necessary after installation.
Some problems can be associated with generic
type of system..."

Conclusion 

According to a report prepared for the New England Electric
System by Arthur D. Little, Inc., the experiment suffered from
"unreasonably high expectations." The report went on to observe
that:

"The issue of high expectations is parti-
cularly relevant because of the government
grant and incentive programs currently
being established. Consumer frustration
could impede the development of the solar
market unless particul—, efforts are made
to insure that systems nstalled with
government or industry support address
many of the difficulties encountered in
this program. In addition, consumers must
be cautioned in advance about the operating
problems associated with these early instal-
lations."
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REPORT

SUMMARY OF PERFORMANCE PROBLEMS OF

100 RESIDENTIAL SOLAR WATER HEATERS

INSTALLED BY NEW ENGLAND ELECTRIC COMPANY

SUBSIDIARIES IN 1976 AND 1977

0

PREPARED BY

ROBERT 0. SMITH AND ASSOCIATES

PROFESSIONAL ENGINEERS

IS CHESTER ST

NEWTON HIGHLANDS, MASS.

02161

OCTOBER 1977

B.N.L. Contract No. 419 929-S

Prepared for the Solar Technology Transfer Program

at Brookhaven National Laboratory

and supported by the Solar Division

U.S. Department of Energy
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N.E.E. Solar Water Heaters IV-4

TABLE IV-B TROUBLE ANALYSIS

CODE TYPE OF TROUBLE TOTAL COUNT TYPES OF SYSTEMS
OF SYSTEMS  AND COUNTS OF TROUBLES 
EXPERI- Anti- Drain- Drain- Heated Air

ENCING frz. back out Pipe
THIS ONE OR
MORE TIMES

A - GENERAL SYSTEM:
TOTAL 69:

6 Water hammer noise 9

8 Froze 30

10 Very low economy 27
(below 10%)

29 Water seepage into
house

3

B - COLLECTORS: TOTAL 23:

1 Leak at known joint 9
2 Leak, unspecified 5

4 Burst pipe 1
17 Outer cover cracked 1

20 Damaged by wind 3

23 Wrong insulation 1
mat. or th.

26 Buckled casing 1

28 Inner cover broken, 2
adrift

C - PIPING: TOTAL 60:

1 Leak at unknown 16
joint

2 Leak, unspecified 5
place

3 Draindown reservoir 3
overflow

6,33 Water hammer 1

7 Not pitched properly 1:

9 Became airbound 14

23 Wrong insulation 6
mat or th.

D - VALVING: TOTAL 21:

1 Leak at known place 3

5 Frozen or stuck 5
12 Relieved too often 3

25 Fault in valve 4
36 Omitted or mislocated 6

PAGE TOTALS 173

14 0 34 20 1

1 6 2
1 19 10
10 8 8 1

2 1

10 0 6 7 0

2 2 5
1 2 2

1
1
3
1

1
1

8 0 33 18 1

3 6 7

2 3

3

1
15

1 3 10
2 2 1 1

9 1 8 3 0

2 1
1 1 3
3
2 2
1 2 3

41 1 81 48 2

ROBERT 0. SMITH AND ASSOCIATES. ENGINEERS. NE7.-70N.
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N.E.E. Solar Water Heaters

TABLE IV-B TROUBLE ANALYSIS, CONTINUED

CODE TYPE OF TROUBLE TOTAL A.F. D-B D-0 HP Air

E- TANK, HT-EXCH, ELEC. 7: 6 0 1 0
HEATER

1 Leak at known place 2 1 1 -

2 Leak, unspecified place 1 1

13 Failed elec. heating elem.1 1

14 Failed elec. heater 1 1
thermostat

16 Temp. control relay fault 2 2

F- PUMP OR BLOWER & MOTOR 20: 8 0 2 91

1 Leak in pump 2 2

11 Motor malfunction 3 3

22 Pump installed backwards 1 1
24 Excessive noise 5 1 1 2 1

30 Pump didn't move water 2 1 1
31 Overheated 7 1 6

G- TEMPERATURE SENSORS 7: 4 1 1 1 0

18 Fault in sensor 3 2 1

35 Sensor became detached 4 2 1 1

H- CONTROLLER 33: 13 0 17 2 1

15 Ran continuously or 26 11 12 2 1

cycled excessively
27 Wired backwards 2 1 1

32 Freeze protection 3 3

setting too low
33 Settings not optimal 2 1 1

or not in range

MISCELLANEOUS 1 1 0 0 0 0

Antifreeze solution tc- 1 1
weak

PAGE TOTALS, p. 2 68 32 1 21 12 2

PAGE TOTALS, p. 1 173 41 1 81 48 2

GRAND TOTALS 241 73 2 102 60 4
PERCENTAGES 100% 30 1 42 25 2

SYSTEM COUNT AND % 100 48 2 24 22 4

ROBER1 O. SMITH AND ASSOCIATES, ENGINEERS, NEWTON, MA.

35-648 0 - 79 - 8
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V. RECOMMENDATIONS FOR THE PROTECTION OF CONSUMERS

Consumers should be encouraged to protect themselves.
by. taking such measures as:

1. Planning Stage 

a. Study the design and construction of solar water
heaters. Literature on this is available from the
National Solar Heating and Cooling Information
Center, P.O. Box 1607, Rockville, MD., 20850.

b. Compare offerings of several supplier-installers.
c. Inspect existing systems installed by the in-

stallers you are planning to solicit.
d. Seek an experienced supplier who provides

everything, installs it, and guarantees it.
e. Seek a long term warranty covering labor and

parts, e.g., five years.
f. Seek a long financing term and low rate.
g. Set modest goals for economic performance, and

be prepared for a lengthy startup and adjustment
period when performance may be below expectations.

h. Provide indoor drains large enough to carry away
water from pipes around the equipment if any
should accidentally burst.

2. Cost Estimating Stage 

a. Try to forecast all costs over a long period of
ownership, e.g., ten years.

3. Contract Negotiating Stage 

a. Get legal assistance in writing your own terms
into the purchase contract.

b. Provide a holdback of some of the total payment
for 12 months to see that the system is satis-
factory in all seasons. Perhaps the greatest
difficulty will be getting prompt repair service
after the initial installation is made. A sub-
stantial holdback is about all that seems useful
in this matter.

c. Write into the contraL that it is the seller's
responsibility to provide the kind of equipment
and installation arrangement and workmanship that
will be approved by the local building officials.

d. Specify that the installer is responsible for
all plumbing, carpentry, electrical, painting,
roofing, masonry, and landscaping work, and for
procurement of all code permits and approvals of
work.

ROBERT O. SMITH AND ASSOCIATES. ENGINEERS. NEWTON, MA.
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N.E.E. Solar Water Heaters V-2

e. Be sure that the employees of the installer are
covered by Workingmen's Compensation Insurance.
Obtain and inspect this insurance policy.

f. Make clear that the installer is required to
restore disturbed roofing, siding, building
insulation, and lawn and plants following the
completion of the installation.

g. Limit the duration of the installation project
to some time such as two weeks to avoid a drawn-
out job and limit the permissible interruption
of hot water service to some time such as one day.

h. Avoid having the installation made during freezing
weather when work proceeds more slowly than in
non-freezing weather.

i. Specify design temperatures and gallons per day in
the performance requirements. See p. 2 of the
N.E.E. Specifications, Appendix C.

j. Get a complete description of freeze-protection
provisions in the system.

k. Get a complete description of future maintenance
work needed for long-term operation.

1. Get a complete description of the procedures for
vacation shutdown and startup.

m. Get a neat legible set of drawings describing
the piping and wiring of the individual system.
Have any standard drawing set marked to show how
the completed system as actually built differs
from it.

n. Get a list of all major components with name,
count, make, model, size and capacity of each.
This should include all valves, motorized
dampers, temperature sensors, controllers, pumps,
blowers, motors, heat exchangers, tanks, collectors,
and any other main components. These may have to
be repaired or replaced at any time.

o. Specify that a mixing valve shall be installed and
adjusted to preven8 final delivery temperatures
from exceeding 140 F.

p. Specify where and by what means the collectors and
the main pipe or duct runs to them shall be mounted
and fastened.

q- Some instrumentation : needed to determine whether
the system is making the most of the sunshine. The
principal item of instrumentation is a running time
meter on the collector circulator motor. Ther-
mometers and flow meters are a further help in
determining whether the controller set points
combined with the pump flow rate are set to capture
the most heat from the sun.

ROBERT O. SMITH AND ASSOCIATES, ENGINEERS, %E.17TGN, MA.
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N.E.E. Solar Water-Red-Eers V-3

r. Closed loop systems should be equipped with a way
to detect loss of the anti-freeze solution.
Therefore have installed either a pressure gauge
in a readable location in the anti-freeze loop, or
a sight gauge tube on the side of the reserve
supply tank.

s. Reserve the right to inspect every part before it
is installed and to reject any which do not meet
contract terms.

t. Demand that the system pass pressure tests on the
collector loop, e.g. 25 p.s.i. for 24 hours, and
on the domestic water loop, e.g. 125 p.s.i. for
24 hours, to appropriate values for appropriate
durations before startup.

u. If possible, obtain the services of an experienced
solar engineer or solar system installer to act as
an inspector at the time of startup. The system
may have been installed by very inexpert workmen
with inadequate supervision.

v. Be careful to learn what insulation will be pro-
vided: both the kind of material and the thick-
ness at collector backing, pipe (or duct) runs
outdoors, and pipe (or duct) runs indoors.

w. Where anti-freeze is used, H.U.D. requires two
walls of pipe or tank - two distinct layers of
sealed metal - separating the anti-freeze solution
from the domestic water. Most codes require this
now.

x. Get the city plumbing inspector to actually in-
spect the job for conformance with the plumbing
code before the pipes are insulated or buried.
He is employed to safeguard consumers' interests.

ROBERT 0. SMITH AND ASSOCIATES, ENGINEERS, NEV:TCN, A.

sk,
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INTRODUCTION 

The Florida Solar Energy Center (FSEC) has, under contract
to DOE, identified a number of solar users in Florida and com-
pleted a preliminary survey as to the experiences of these,solar
consumers. The work was undertaken as part of an effort by
elements in the DOE to develop a consumer protection package
to support solar demonstrations and commercialization efforts.
The experiences of some 522 solar users are described in a
May 18, 1978, Letter Progress Report from the FSEC to the DOE.
Attachment D to that letter presents the findings. The letter
and the attachment are appended to this memorandum.

RESULTS 

In general, solar consumers reported that they were
satisfied with their systems:

Satisfied 
67%

Mixed
21%

Unsatisfied
12%

However, a large number of the respondants reported problems
in the operation of their solar systems:

Total Number of Owners
Reporting Major and Minor

Problems

Estimated Number of Owners
With Major Problems

239 (46%) 22%
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A major problem is defined as one which (a) costs more
than 5% of the initial system cost to repair, or (b) took more
than 15 days to correct, or (c) was greater than that exper-
ienced with equivalent systems using traditional energy sources.

- A survey of 216 of the owners revealed that 111 reported
that the problems with their solar systems had not been corrected
yet. 111 represents 46% of all the problems reported.

An owner's satisfaction level was not a reliable indicator
,of whether or not the solar system had experienced problems. For
example, 28 owners were satisfied despite the fact that their
systems had frozen and 10 owners were satisfied even though
their units had suffered sensor failure.

The FSEC survey found that most of the problems occurred
soon after installation, and almost 80% within one year of pur-
chase. While over 80% of the systems were installed in or after
1974; and over 50% in 1977 and 1978, about 15% were installed
prior to 1960.

-14
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May 18, 1978

MS. Lynda T. Connor
Governmental Technical Representative
Department of Energy
12th & Pennsylvania Avenues, NW, Room 1422
Washington, DC 20461

Dear Ms. Connor:

SUBJECT: LETTER PROGRESS REPORT #4
Development of Solar Energy Consumer Protection Systems
Cooperative Agreement EM-77-F-01-8140

In accordance with Cooperative Agreement EM-77-F-01-8140 between the
Department of Energy and the State of Florida (Florida Solar Energy
Center), attached is Letter Progress Report #4 on the subject project.

An invoice of costs incurred on the project is being forwarded to your
office from the Division of Sponsored Research at Florida Technological
University.

*.crely .yours,

Marvin M. Yarosh, Director
Energy Systems Analysis Division
Project Manager

MMY:kg

Attachment

FLORIDA SOLAR ENERGU CENTER
300 State Road 401, Cape Canaveral, Florida 32920 Telephone: 305 /783-0300

State University System Of Florida
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May 18, 1978

Letter Progress Report #4

Cooperative Agreement EM-77-F-01-8140

Development of Solar Energy Consumer Protection Systems

Introduction

Since Letter Progress Report #3, we have made significant progress on the
various tasks defined in the work plan. These are discussed below.

Summary of Activities and Results 

Contact With Agencies (Federal, State, Local, Private) Related to the Project:

The response to our efforts in establishing contact with agencies with

interests related to our project has been described in Appendix A of Letter
Progress Report #3. About 20 complaints were received from these agencies, and
an analysis of these complaints is attached as Appendix A to this report. These
complaints have been in the area of misrepresentation of system performance and
in the sale of franchises, distributorships and dealerships; improper installation;
inadequate repair service; and the vendor going out of business.

Identification of Solar Consumers:

As described in Letter Progress Report #3, efforts in this task have
been continuing. We have now identified over 1,000 solar users in Florida, and a

preliminary breakdown of the sources for information on these owners is shown in
Figure 1.

FIGURE 1: Solar Owners Identified in Florida
April 1978

Sources

Better Business Bureaus/Chambers of Commerce 4
Department of Consumer Services —15
Permits 0
National Solar Heating & Cooling Informa-

tion Center 0
News Media/Advertisements/Mail-Ins —80
Industry Supplied -,200
HUD Program —120
Toll-Free Hot Line --600

TOTAL: —1,000

The techniques used in owner identification were described in Letter
Progress Report #3. Substantial efforts to advertise the "hot line" were performed,
and a brief description of typical efforts associated with advertisement of the

hot line is attached as Appendix B to this report.

Analysis of the Problem:

The letter and postcard shown in Appendix D of Letter Progress Report #3

were mailed to all identified solar users. The letter inquired of the interest of

the solar user in cooperating with us on the project, and only 3 out of all users

identified expressed an unwillingness to share their experiences. The postcard

instructed users to assess their experience and report it to us as "Satisfactory,"

"Unsatisfactory," or "Mixed." A tabulation of the responses received for 950 users

is shown in Appendix C. The data of Appendix C represents the solar owner's own
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assessment of his experience as Satisfactory, Unsatisfactory, or Mixed, and such
an assessment is, of course, highly subjective. To obtain additional insight
into the meaning of these terms, we performed a detailed analysis of the hot line
data points and also in-depth telephone discussions with about 65 owners. These
65 users were selected from the pool of names that had already contacted the Center
via the postcard.

All owners that called the Center on the hot line were asked a set of
questions on the form attached as Appendix F to Letter Progress Report Some
500 of the responses to these questions have now been analyzed, and the results
are shown in Appendix D to this report. Approximately three out of every four
solar owners calling the Center indicated they were satisfied with their solar
experience.

The in-depth telephone discussions conducted were designed to probe and
seek various pieces of information that would enable us to draw experience profiles
of Satisfactory, Unsatisfactory, and Mixed solar users. In our categorization, we
attempted to determine whether the owner had a significant problem. The findings
are attached as Appendix E to this report.

We defined a significant problem as one which:

a. Cost more than 5 percent of the initial system cost to repair, or
b. Took more than 15 days to correct, or
c. Was greater than that experienced with equivalent systems using

traditional energy sources.

We have been able to obtain the following profiles:

Typically,

an owner reporting his experience as Satisfactory has not had significant
problems;
an owner reporting his experience as Unsatisfactory hal_lignificant
problems;
50% of the owners reporting their experience as Mixed have had significant
PrOremS.

Although there are exceptions to these profiles, they are relatively few,
and our sample size was large enough to justify these profiles within reasonable
errors.

To define the consumer problem, we need to assess both its magnitude and
also the nature and causes of the problems. The data in Appendix C indicates that
12% of the owners have assessed their experience to be Unsatisfactory, and 21%
assessed their experience to be Mixed. Using this data and the above profiles, we
estimate that about 22% of solar users have had significant problems. This repre-
sents the magnitude of the consumer problem.

To understand the nature and causes of the consumer problem, reference is
again made to Appendices D and E, which deal with the hot line data and the in-depth
telephone discussions, respectively. To date, we have been able to identify 5
major problem areas. These are:

• Installation Problems
• Inadequate System Performance
• Inadequate or Unsatisfactory Repair Service
• Unsatisfactory Information Provided By Vendor
• Unsatisfactory Redress Action
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For each of these problem areas we have identified some typical problems
encountered and suggested some causes. These are shown in Appendix F to this report.
Our data suggests that if the owner's description of his problem and experience is
correct, it is relatively easy to identify the nature of the problem; it is ex-
tremely difficult, however, to determine the cause of the problem. The difficulty
is compounded by the fact that the discussions and probings have taken place over
the telephone, and thus personal assessment of the solar system, the installation,
and the information provided by the vendor has not been made. It is evident from
Appendix F that an identified problem can stem from a number of deficiencies. Com-
ponent failure, for example, may be a result of inadequate operating or maintenance
instructions, or may result from poor system or component design. An assessment of
the adequacy of instructions would require either personal inspection or more '
extensive questioning of the owner. Thus, without additional information, there
remains uncertainty as to the exact cause of problems identified by our solar exper-
ience information.

We have determined that in order to gain certainty about the nature and
causes of the consumer problem, we need to expand our S problem areas to include
more specific ones and accurately assign a cause, or causes, to each. To accomplish
this, an in-depth structured survey of the 1,000-plus owners identified needs to be
performed, with possible field visits to establish confidence in the survey results.
Unfortunately, the detailed survey and field visits are beyond the scope of this
project.

Consumer Problems In Other Industries:

For comparative purposes, a search was initiated for information on
studies and surveys in the heating, ventilation, and air conditioning industries
which could yield consumer satisfaction levels with technologies analogous to solar,
problems encountered with these technologies, and indicate industry interface with
consumer protection mechanisms and systems. Industry associations, trade associa-
tions, manufacturing firms, research institutes, and other organizations were
contacted for this information. This search proved disappointing for all industries
except the heat pump industry. Relevant data concerning the heat pump experience
is attached as Appendix G. On the whole, we have determined that there is a critical
shortage of data available to the public pertaining to consumer experiences in other
fields. Information surveys conducted by private firms on product performance and
acceptance are treated as proprietary by the firms involved.

Solar System Contact Groups:

We have prepared a final draft of the task report identifying the contact
groups for the solar consumer. The original scope of the work statement has been
expanded here to include not only the industry contact groups (manufacturers,
distributors, dealer/installers, architects/engineers, builder/developers, etc.),
but also informational contact groups, such as industry advertisements, press
reports, periodical and government information sources. These must be considered
as part of the solar industry infrastructure in that they contribute to the con-
sumer's decision, his expectations, and his ultimate satisfaction or dissatisfaction
with solar energy systems. Additional details are provided in the task report--
Appendix H. DOE is requested to carefully review Appendix H and return their
comments within 10 days of receipt of this document.

Workshop:

Approximately 360 individuals were invited to the Solar Energy Consumer
Protection Workshop in Atlanta, Georgia. After mailing of the Preliminary Announce-
ment to these invitees, numerous telephone calls were made to specific individuals

•
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in an attempt to get a balanced attendance, geographically and with respect to
consumer organizations, industry representatives, government offices, state energy

offices, public utilities, etc. There were 113 participants who attended the
May 3-6Workshop. The Preliminary Announcement, Final Agenda, and Guidelines for
Workshop Chairmen and Discussion Leaders are attached as Appendices I, J, and K,
respectively. Additionally, to provide the participants with the relevant back-

ground information on solar heating and cooling technology, a brief summary on
the status of solar heating and cooling was also prepared. This is attached as

Appendix L to this report.

We are presently awaiting receipt of the transcript of the proceedings of
the Workshop. Further detailed analyses of the recommendations will be made after

reviewing the transcripts. It was evident, however, from the final plenary session,
that the participants were almost unanimous in their conclusion that new and alter-

native consumer protection mechanisms are not needed, but that existing consumer

protection mechanisms should be utilized and made more effective. This may require

enforcement and, where necessary, provision of adequate budgets to support such

enforcement.

Consumer Protection Mechanisms:

For purposes of the Workshop discussion, we identified the 8 most impor-
tant existing consumer protection mechanisms. These are: (1) Standards, Testing,

Certification and Labeling; (2) Trade Licensing Laws and Training Programs;
(3) Building Codes; (4) Consumer Education/Information; (5) Federal, State and

Local Consumer Protection Laws; (6) Warranties; (7) Utility Regulation; and (8) Self-

Regulation by Trade, Industry and Business Groups. Detailed descriptions of each

of the 8 mechanisms were prepared, along with suggested criteria for evaluating the

effectiveness of these mechanisms. (The Descriptions and Evaluation Criteria are

attached as Appendix M.)

In addition, a brief description was prepared for each of the following

consumer protection mechanisms: (1) Disclosure Statements; (2) Bonding; (3) Common

Law Remedies; (4) Better Business Bureaus; (5) Consurer Action Panels; (6) Media-

tion—Arbitration; and (7) Information Dispute Settlement Mechanisms. (This is

attached as Appendix N to this report.)

Progress With Respect to Work Plan and Upcoming Plans 

We have completed a final draft for your review (attached as Appendix H) of

the section on industry infrastructure and solar system contact groups.

We have gathered significant information on the magnitude of the consumer

problem. Our data reflects owner assessments of the nature of the consumer problem,

and from our knowledge and experience with solar systems and solar users, we have

identified a range of possible causes associated with the problems identified. We

have categorized those problems most frequently occurring and identified mechanisms

which will address these problems.

We have held a nationally-attended, and successful, Consumer Protection Work-

shop in Atlanta and explored the mechanisms and issues involved in consumer pro-

tection and evaluated the effectiveness of existing consumer protection mechanisms.

The transcripts of the Workshop will be available within 30 days and will be

summarized in a future Letter Progress Report. Detailed proceedings of the Work-

shop are also planned.

(



In verbal discussions with the Technical Project Officer we have agreed that
the strong concensus of the Workshop participants was that new consumer protection
mechanisms are not required, or necessary. The project staff will therefore not
attempt tp develop new mechanisms. We agreed that present mechanisms which
address different facets of the consumer problems experienced, in aggregate, con-
stitute a consumer protection system. The system itself thus consists of mech-
anisms which may be integrated into the system, but which often are effective as
a consumer protection mechanism independent of their application within a system.
By putting together existing mechanisms in alternate structures, new or alternate
consumer protection systems can be examined.

We will now examine the application and integration of existing mechanisms
into consumer protection systems. We will determine if there appears to be gains
made through systems of consumer protection over application of existing indegen-
dent consumer protection mechanisms.

We will attempt to determine improved strategies for implementation of
existing mechanisms and systems, and determine the costs and legal and administra-
tive barriers to program implementation.

Potential Problems 

We anticipate serious difficulty in assessing the true costs of implementing
the strategies for more effective application of consumer protection mechanisms
and systems. Such costs should include not only direct administrative costs of
such programs, but also costs reflected in industry as a result of the programs
and how such programs affect solar equipment costs. We must also assess the impact
on both solar market and solar industry development.
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(FOR REVIEW ONLY) APPENDIX D

FSEC Toll-Free Telephone Line

Results to Date

Steven R. Sim

Present date: April 21, 1978

Begginning date: January 11, 1978

(The total number of days the phone has been in operation is 73. The
phone operates from 9 a.m. to 6 p.m., Monday through Friday.)

Results to Date

(A) Number of Calls Received and Owners Located:

Total number of calls received: 910
Total number of solar owners identified: 522
Percentage of total calls which come from
owners: 572

Comment:

All efforts to publicize the toll-free line have stressed that the
line is for the sole puropse of allowing solar owners to call the Center
and inform us of their experiences with their solar equipment. This type
of publicity has greatly increased FSEC's ability to attract only solar
unit owners to use the line. By comparison, the National Solar Heating
and Cooling Information Center's (NSHCIC) toll-free phone line is adver-
tised as an informational line. The NSHCIC estimates that only 10% of
their calls come from solar equipment owners.

(B) System Application (by the total number and 'Percentage):

Residential: 506 (97%)
Commercial: 16 (3%)

Domestic Hot Water (DH) 420 (802)
Pool Heating (PH) 49 (92)
DHW & PH 25 (52)
Space heating (4 DITV) • • 13 (22)
Space cooling (& space heating & OWN): 14 (3%)
Other • 1 (less than 12)

Comments:

(1) The residential sector accounted for approximately 972 of the
units as was expected. However, the domestic water heating application
produced a smaller percentage than expected with only 852 (802 Dmw only
and 5% DMII and PH) reporting that their primary system application was
domestic hot water.
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(2) A result hidden in the above figures is that 99 of the owners
contacting the Center via the toll-free line indicate that they had
either built and/or installed their units themselves. This means that
19%, or approximately 1 out of every 5 owners who phoned us, were not
involved in a "basic" market transaction in which the owner purchases
an already-constructed unit and has it installed by persons other than
himself.

(3) In the residential sector, all but 8 units were installed in
houses. Six of these eight installed not in houses were installed for
individual apartments,condominiums,or townhouses. One was in a mobile
home and one was in a park service outpost.

(4) In the pooling heating application, all but three were resi-
dential installation.

(C) Date of System Installation (by total number and nercentaee):

1977-1978 271 (52%)
1976 80 (15%)
1975 53 (10%)
1974 20 (4%)
,1970-1974 9 (2%)
1960's 9 (2%)
1950's 16 (3%)
1940's 33 (6%)
1930's 26 (5%)
1920's 4 (less than 12)
prior to 1920's : 1 (less than 1%)

Comments:

(1) As expected the vast majority, 81%, of the units were installed
from 1974 to. the present.

(2) An unexpected result is the relatively large number of units
predating 1960. Approximately 157., or every 6th or 7th unit reported,
was installed prior to 1960. •

(D) Preceived Experience (by total number and percentaze):

No problems and Satisfied : 283 (54%)
Problems but Satisfied : 115 (227.)
(Total Satisfied) 398 (76%)
Problems and Mixed 56 (11%)
Problems and Unsatisfied : 68 (13%)
(Total Reporting Problems): 239 (46%)

Comments:

(1) A higher percentage of owners contacting the Center via the
Hot Line indicate satisfaction than does the entire sample of owner
experiences collected by the Center through all sourtes: Hot Line, letter,
warranty cards, etc.

(2) The total number of owners indicating prtb,lems, major and minor,
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is 239 or 46% of all reporting owners.

(3) Of the 98 units installed from 1900-1974, 64 reported no
problems and 25 reported problems but satisfied for a total of 89 out
of 98 or 91% satisfied. (With the older units the most common, reported
problem was rusting of tanks necessitating tank replacement. In general
this rusting did not become serious enough to warrant replacement until
15 years or more after installation.)

(4) Of the 99 owners reporting that they had built and/or installed
their units themselves, 29 reported problems but only 13 would admit that
they were unsatisfied or mixed with their units.

(5) In the "Problems but Satisfied" category, the following specific 
problems were most frequently mentioned:

Problem No. of Cases 

*Freeze-ups 28
*Sensor 10
Leaking 9

Thus out of 52 total freeze-up cases reported (see Section G), 28 of these
owners (or 54%) indicated that even though their units had experienced a
freeze-up,, they were still completely satisfied with the unit:
* Note: Some owners reported both sensor failure and a freeze-up in this

same category.
Also interesting is that of 16 owners who either built and/or installed
their units themselves (and who were thus probably much more aware of the
internal workings of the system than the average ownerwould be) and who also re-
ported a freeze-up, 7 reported they were completely satisfied with their
units.

(6) In the'Problems and Unsatisfied" category, the following break-
down of unsatisfied cases by system application is possible:

System Application , No. Unsatisfied Percent of Total Application 

DHW 29 7%
PH 23 47%
Space Heating 4 31%
Space Cooling 12 86%

(7) In the "Problems and Mixed" category, the following break-
down of mixed cases by system application is possible:

System Application No. Mixed ** Percent of Total Application 

DHW 40 10%
PH 5 10%
Space Heating 2 15%
Space Cooling 2 14%

** Note: 7 cases in this category fell into the DEW and PH classification
and are not included in this tally.
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In this category the specific problems most frequently mentioned were:

Problem No of Cases 

Freeze-ups 11
Poor installation 5
Not heating to expectations 5

Note: Thus out of 52 total freeze-up cases, 39 owners experiencing this
problem report that they are not unsatisfied with their unit
because this problem has arisen.

(8) The final breakdown by application and experience is as follows:

Application 2 Satisfied 2 Unsatisfied 2 Mixed

DITW 83 7 10
PH 43 47 10

*** Space Heating 54 31 15
*** Space Cooling 0 86 14

*** Note: With only 13 space heating and 14 space cooling cases reported,
these figures are too low to present enough data to make the
percentages for these two applications meaningful is a statis-
tical sense. The important point to be gleaned here is that
not one solar space cooling unit owner reports satisfaction.

(E) Time After Installation Until Problem Occurred:

Out of the 239 cases indicating problems, many owners were unsure of
the exact length of time after installation when the problem surfaced.
Many owners would not even hazard a guess as to this time period. The
following information was obtained from those 213 owners indicating a
reasonable certainty of the length of time involved.

Length of Time After Purchase Total No. of Cases Renortirm Reasonable
That Problem Occurred Certainty of Time Period (%)

Within one year 169 (79%)
1-2 years 14 (7%)
2-3 " 6 (3%)
3-10 " 3 (1%)
10-20 "

9
(4%)

20-30 " 6 (3%)
30-40 " 5 (2%)
40- " 1 (less than 12)

Comment:

Most of the cases reporting problems within one year reported that
the problems occurred immediately after installation.

(F) Time After Problem Arose Before Corrected 

Out of the 239 cases indicating problems, many owners were unsure
of the exact length of time after the problems arose before the problem
was corrected. Many owners would not even hazard a guess as to this
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time period. The following information was obtained from 216 owners
indicating a reasonable certainty of this length of ti=e. These owners
are not the identical group reported in the previous section.

Length of Time After Problem Total No. of Cases Reportine Reasonable 
Arose Before Corrected Certainty of Time Period (%) 

1 week or less
1 week-1 month
1 month-6 months
6 months-1 year
Still not corrected

Comment:

59 (272)
30 (14%)
13 (62)
3 (12)

111 (512)

Although the owners of units whose problems have not been corrected
will be able to answer with total certainty the question of " when their
units' problems were corrected," and thus might have a slightly hither
percentage in this category because of this certainty, the number of un-
corrected cases is unexpected. This number is 46% of the total number 
of Problem cases reported. 

(G) TyPes of Problems Most Often Reported:

(Total number of cases reporting problems: 
239, some of which reported more than one problem.)

Problem Type No. of Times Reported Percent of Total
Problem Cases

Freeze-ups
Water not heated to

52 22%

expectations 33 14%
Water Leakage 28 127.
Poor Installation 27 11%
Unit Never Worked 23 10%
Controller 16 7%
Sensor 15 6%
Service 15 6%

209 88%

(H) Number of Problems in 7 Problem Category Areas ( and percentazes):

7 Main Categories No. of Times Reported Percent of Total
Problem Cases ****

(1) Inadequate System Performance 57 24%
(2) Component or System Design Flaw 151 637.
(3) Installation Problem 27 11%
(4) Inadequate or Unreliable Info. 3 1%
(5) Inadequate information for O&M

and Warranty 0 0%
(6) Inadequate or unsatisfactory

Repair Service 15 6%
(7) Legal. administrative, and

institutional barriers 12 5%

35-648 0 - 79 - 9
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**** Note: Some cases reported more than one p7ob1em a=d thus =ay fall
into more than one problem cace;ory.
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Introduction 

Forty operating solar systems funded by the Department
of Energy were reviewed from a performance basis. Preliminary
results indicate a high percentage of operating problems. The
review includes residential and commercial installations covering
active air and water systems.

Results

Problem Number of Systems Number of Problems

Freezing 37 11 (29.7)
Collector to Manifold Leak 40 15 (37.5)
Controller Malfunction 40 11 (27.5)
Collector Malfunction 40 22 (55.0)

a. Flat Plate Type 36 20 (55.5)
b. Concentrating Type 4 2 (50.0)
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DATE: September 20, 1978

TO: John E. Moss, Chairman

FROM: Subcommittee Staff

SUBJECT: Preliminary Results of Subcommittee Questionnaire

Introduction 

As you know, the Subcommittee, in cooperation with the
Florida Solar Energy Center, the FTC, the DOE, and the Califor-
nia State Energy Commission, has surveyed solar owners in
California, Michigan, and Wisconsin. 781 questionnaires were
sent out, and 336 usable responses were received. The Subcom-
mittee staff is now in the process of analyzing the returns.
Some initial results seem significant, however.

Preliminary Results 

1. Owner Level of Satisfaction with Solar System Operation.
A high percentage of owners were generally satisfied with the
operation of their systems.

Very Can't
Satisfied Satisfied Unsatisfied Very Unsatisfied Say 

52.1% 34% 4.3% 2.1% 6.7%

2. Reported Problems. Despite the high level of owner
satisfaction, a significant number of problems were experienced.
Of those who answered the question, the following numbers of
problems and percentages were reported:
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a

a

Number of
Cases

Percentage of Those
Who Answered This Question

Water or other fluid leak 108 47.6%
Controller operates inefficiently 43 18.9
Controler has been repaired 39 17.2
Controller has been replaced 30 13.2
Water condensed inside collector 66 29.1
Pipes or collector loosely mounted 38 16.7
Collector glass or cover has
separated from the collector box 21 9.3

House damaged during installation 19 8.4
Pump or fan operates all the time 20 8.8
Pump or fan noisy 27 11.9

3. Cost of system. The average purchaser of the solar

system is—riirly well off. 64.4 percent of those that answered

this question paid cash for their system and about 70 percent

of the systems are installed in houses where the conbined income

is $20,000 a year or more. The following system costs were re-
ported:

System Type Average Cost 

Hot water
Space heat
Pool heat
Water and space heat
Water, heat and cool

$2,160
4,236
2,253
5,245
5,167

4. Energy Savings. The following monthly utility bill

savings were sttributed to the solar system. While it is not

clear from the questionnaire, the savings figures probably re-

present months during which the system is working properly.

System Type Average Reported Monthly Savings 

Hot water
Space heat
Pool heat
Water and space heat
Water, heat and cool

33.3%
33.9
37.0
47.1
54.2

5. Warranties. Written warranties were given in less than

two-thirds of the reported cases:

Written Warranties 

Yes 61.3%
No 31.3
Don't know 7.4



130

Conclusions 

The high level of satisfaction probably derives in part
from the significant number of do-it-yourselfers in the sample,
who are likely to be more appreciative of their own work than
of someone else's. In addition, the bulk of the systems are
less than two years old, so the problems reported are likely to
reflect system design and installation experience more than
system or component disability.
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Mr. Sims. Mr. Meeker, if you would, please direct your attention to
the memorandum dated September 18, 1978,, to Chairman Moss from
the subcommittee staff, the subject of which is "Summary of New Eng-
land Electric Solar Water Heating Experiment."
You have briefly described to us an experiment that your company

participated in. As I understand it, New England Electric System pur-
chased approximately 100 solar hot-water heaters and installed them in
single-family residences. Is that correct?
Mr. MEEKER. What we did was contract for 100 to be installed. We al-

lowed the main supplier to choose the contractor because they would
be the experts, not us, at the time. We allowed them to install equip-
ment.
Mr. SIMS. Thank you.
In the first year of operation I understand that the following find-

ings resulted. The 15 most successful systems functioned rather well.
They saved on the average 37 percent of the energy that would have
gone to hot water; is that correct?
Mr. MEEKER. Yes, sir.
Mr. Sims. I understand that the 15 worst systems functioned very

poorly indeed. They attained an average energy savings of about 5 per-
cent; is that correct?
Mr. MEEKER. Yes, sir.
Mr. Sims. I understand that of the 100 systems, approximately 77 of

these systems had at least one major stoppage of a nature that required
a technician to come and repair; is that correct?
Mr. MEEKER. That is also correct.
I think it is important that you look at the time frame, though. Those

systems were installed in late 1975. The majority of them were in-
stalled in 1976. It could be expected that problems would occur like
that. There has been a significant turnabout in the second year, how-
ever.
Mr. Sims. Let us discuss that.
I understand that the second year technically ends about the first of

October. Is that correct?
Mr. MEEKER. Yes, sir.
Mr. Sims. But do you have some preliminary results that you can

show with the understanding they may be subject to modification one
way or the other?
Mr. MEEKER. Sure, I would be glad to.
If you go on the same basis as you would defining the savings in the

first year, the 15 best systems, the second year I think would average
somewhere in the neighborhood of 55 percent.
Mr. Sims. Fifty-five percent savings?
Mr. MEEKER. Yes, on the consumer's hot water heating bill as op-

posed to the overall energy savings of the home.
The worst 15 will average a little bit better than 20 percent. How-

ever, I must clarify and say that all the modifications were not made
prior to the beginning of the first year. Well, 5 of those 15 are no longer
in there and have been replaced. They should perform better next year.
On the whole, for the second year, I would anticipate an average

energy savings for all 100 of above 40 percent.
I would like to take the time to tell you what we did, if you do not

mind.
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Mr. Sims. If I could get to that in a moment, please.
What is the average cost of each of these systems?
Mr. MEEKER. Initially it was $2,200. It is up to about $2,500 now,

installed.
Mr. Sims. Given that range, is that 40-percent energy savings gen-

erally a good economic return for the consumer?
Mr. MEEKER. For the average person, probably not. However, how I

would identify the solar market, if somebody had the $2,500 and had
already insulated his home and was putting in solar, yes, I think a 40 to
50 percent savings could be significant, particularly if he used more
than the average amount of hot water.
For the average family of three or four, I would say perhaps it would

not be competitive with standard fuels in the New England area. How-
ever, if you had six or seven people in your family—let us say, a wife,
a husband, and four children—they would use a lot more hOt water
than normal people and, yes, they could save dollars.
Mr. Sims. So this level of energy saving is moving into the range

where it may or may not be economically attractive?
Mr. MEEKER. I do not think it will be economically attractive in our

service area. More Government subsidies would be required for solar
to become competitive.
Mr. Sims. Please explain the things that you were going to explain

before.
Mr. MEEKER. What we did after identifying the problems was to sit

down with the manufacturers and contractors to see if we could work
something out to correct the problems that existed.
By and large the majority of the manufacturers were very coopera-

tive. Forty-two systems were almost completely replaced and manu-
facturers made major modifications to approximately 30 others. That
basically would give you 72 systems that were completely different in
the second year than in the first year of the experiment.
Mr. SIMS. Seventy-two out of 100 systems were virtually or com-

pletely different in the second year?
Mr. MEEKER. Right.
Mr. Sims. That is essentially the basis of the increased energy sav-

ings?
Mr. MEEKER. Well, that and also more dialog with the consumer.

What we did in conjunction with SEIA is to publish a little solar
water heating guide. The Brookhaven National Laboratory, ourselves,
and Mr. Butt's organization sat down and went through that.
What we attempted to do with our customers was to sit down with

them and explain how to use the hot water. For example, if you have a
solar system—and say Mrs. Murphy gets up at 7 a.m. and sends the
kid off to school and does her wash and her dishes at 8 a.m. before the
Sun can get up there and have a major input into your hot water tank,
you are not going to save too much.
However, if she waits until 1 o'clock in the afternoon when the sun

is up and uses that hot water and lets the sun replenish the tank, you
are going to maximumize whatever savings you could get.
Mr. Sims. Obviously for the average consumer it is not really feasible

for such a person to think in terms of replacing or making major modi-
fication to his system if it does not function as it should or if it is im-
properly installed.
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Mr. MEEKER. Given the time frame of 1975 and 1976, you are right.
But the equipment that is out on the market now far exceeds that
which was there in 1975 and 1976 and even in 1977. Some manufac-
turers have replaced systems this year. There has been a marked
improvement of what they did in both 1976 and 1977.
Mr. Sims. Do you think that back in 1975 when you embarked on this

experiment the consumer, and indeed, the New England Electric
System, may have suffered from some high expectations as to what
solar energy savings might result?
Mr. MEEKER. I think to a degree, yes. I think people thought—and

I am sure we were one of the organizations that thought this. Our
consultant had told us you could install a system for roughly $1,300.
As it turned out, it was $2,200.
The impression that I get in talking with customers is that they see

the sun there. They expect to get energy from the sun. They do not
realize the overall cost of installing equipment. As fuel costs rise and
as electricity rises, certainly that will equal out.
Mr. Sims. I just would like to read to you the summary from an

Arthur D. Little report prepared for your utility on the initial experi-
ences. I quote:
The issue of high expectations is particularly relevant because of the Govern-

ment grant and incentive programs currently being established. Consumer frus-
trations could impede the development of the solar market unless particular
efforts are made to insure that systems installed with Government or industry
support address many of the difficulties encountered in this program.
In addition, consumers must be cautioned in advance about the operating

problems associated with these early installations.

Mr. Meeker, do you think that general charge remains true today?
Mr. MEEKER. Yes, I certainly do.
Mr. Sims. Thank you.
Mr. Yarosh, would you please refer to exhibit No. 2, which is a

memorandum dated September 19, to the Honorable John E. Moss,
from subcommittee staff entitled: "Summary of Florida Solar Energy
Center Survey of Solar Consumer Problems.
Do you have that before you?
Mr. YAROSH. Yes.
Mr. Sims. I would ask you to turn to the top two pages and find a

May 18, 1978 letter. This is a letter sent by you to the Governmental
Technical Representative in the Department of Energy with whom
you are working. The following documents, I believe, are a part of
this progress report.
I would like you to turn to a document entitled, "Florida Solar

Energy Center Toll-Free Telephone Line, Results to Date by Steven
R. Sim." I believe he is an employee of the Florida Solar Energy
Center • is that correct?
Mr. YAROSIT. That is correct.
Mr. Sims. As I understand it, this report summarizes the experiences

of approximately 522 solar users in the State of Florida; is that
correct?
Mr. YAROSH. That is correct.
Mr. Sims. As you mentioned, these experiences were collected in a

variety of fashions: Through a toll-free hot line, through post cards,
telephone calls, and a variety of other ways.
So, the experiences are indicative of what is happening in the solar

area in Florida. But I do not think one would want to place proba-
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bility numbers on this or say that these data are terribly precise. Is
that a fair cautionary note?
Mr. YAROSH. The data represents an assessment or perception of

owners. To that extent there may be errors in it. To the extent that we
are depending on the owners in many cases to discern and give us their
ideas on problems and perceptions.
Mr. Sims. Nonetheless, you would expect the results to be directional

as to what is actually happening in the solar energy area in Florida?
Mr. YAROSH. I think they reflect the perceptions of the owners. I

think they do offer a very useful direction as to potential problem
areas.
Mr. SIMS. I have summarized some of the results in this short two-

Page document. The first finding was that solar owners are very satis-
fied generally with the operation of the systems. Those that are sat-
isfied are 67 percent; mixed, 21 percent; and unsatisfied, 12 percent.
But when you look at the number of problems experienced by these

owners in system operations, we found that 239 owners reported either
major or minor problems, which is approximately 46 percent; is that
correct?
Mr. YAROSH. That is what the data says.
Mr. SIMS. I understand that you estimated that the number of

owners in this survey with major problems was approximately 22 per-
cent; is that correct?
Mr. YAROSH. Yes. In many cases, we had mixed reactions. In order

to determine the true experience of the owners who responded that
they had mixed reactions to the system, we did an in-depth telephone
interview and determined that the total fraction of people with what
was defined as a significant problem was about 20 percent.
Mr. SIMS. I would like to turn now to exhibit 3, which is a one-page

memorandum dated September 18, the subject of which is: "Summary
of Problems in DOE-Funded Solar Energy Systems."
The Department of Energy, in a preliminary survey, looked at the

operation of 40 operating solar systems that they had funded. They
found four particular problems, the results of which are identified on
the
For example, 37 systems were susceptible to freezing or could pos-

sibly freeze. Of that number, 11 systems had freezing problems. which
is nearly 30 percent. For example, in 40 of the systems, 11 of the con-
trollers malfunctioned.
Mr. Meeker, I think you explained to us that this is like a chain.

If any link in the chain fails to operate, or operates inefficiently, the
operation of the entire system is affected; is that correct?
Mr. MEEKER. Basically that is correct.
Mr. Sims. So, if the controller malfunctions, would you expect that

the system did not operate as efficiently as it should 'have?
Mr. MEEKER. Most certainly.
Mr. SIMS. I would like to turn now to exhibit 4, which is also a pre-

liminary collection of numbers. This particular collection of numbers
was generated by the subcommittee in a survey that the subcommittee
has recently completed of solar consumers in California, Wisconsin,
and Michigan.
I would like to acknowledge now the great help that we have re-

ceived from Dr. Yarosh's people and from a number of other persons,
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including the Federal Trade Commission, elements in the Depart-
ment of Energy, and the California State Energy Commission.
Unfortunately we have not been able to get the final results of the

questionnaires. But we do have some preliminary data that I would
like to put in the record now. (See exhibit 4, p. 128, this hearing.)
Mr. arosh, as you can see from item No. 1, the solar owners, like

m Florida, are very satisfied with the operation of their system. These
appear to be very hearty pioneers, indeed.
Again, I want to emphasize that these are preliminary numbers

and could change. Of the respondents who answered these questions,
we find a number of problems that have a very high incidence. To the
question of water, or other fluid leak, 108 people responded that they
had experienced this. That came out to be almost 48 percent of those
who had responded to the questionnaire.
Mr. Yarosh, what does it mean to the operation of a system if there

is a water or fluid leak? Could you briefly describe how little or how
much that means to the operation of a solar system?
Mr. YAROSH. Well, of course, it depends on what kind of system you

are talking about. For example, in Florida we have a very simple
system. They are often called open systems.
A small leak in such a system where potable water actually goes

through the collector might not be serious. In other systems where,
for example, a fluid leak in the collector system where the fluid is
not water and is not easily replaceable as in an open system, could not
continue for very long before the system would effectively be in-
operative.
In other cases, the leak, depending on where it is, could present a

serious hazard.
So, it is difficult to answer a question quite that broad. But certainly

if there is a leak in the system, it ought to be repaired. Systems should
not leak.
Mr. Sims. Mr. Butt, you emphasized the need for consumer credi-

bility if the solar energy industry is to continue to grow. Accepting
the fact that these reports of problems are from the owner's point of
view and have not been verified by a technical inspection, do you think
the solar industry has very high credibility now with the consumer
or do you think there is an awful lot of work that might profitably
be done?
Mr. Burr. I think there is a great deal of work to be done, unques-

tionably so. We have a great deal of interest, certainly, by the general
public in solar. We need to protect that interest.

• This, of course, is the reason why we are so very interested in doing
everything that can be done to expedite the further development of
standards and codes and rating, labeling, and certification programs
in order to reduce the number of problems that occur and to be sure
that when and if they occur they get corrected promptly.
Mr. Sims. Thank you, Mr. Chairman.
I have no further ouestions.
Mr. Moss. Mr. Gore?
Mr. GORE. Thank you, Mr. Chairman.
I would like to thank the witrsesses for beir if with us today. I think

this is a most timely hearing. Echoing the sentiments that the chair-
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man expressed earlier, I think the importance of this hearing is to in-
sure that purchasers of solar equipment do not experience a high level
of disappointment.
The results of the various surveys that the staff has introduced into

the record and that Mr. Sims has introduced into the record thus far,
show there is a very high level of consumer satisfaction with solar
equipment purchased today.
Moreover, there is a very impressive savings on utility bills.

But the point should be made that the kind of person by and large who
has purchased solar equipment today is enthusiastic about it from the
beginning and is more likely to live with some problems with the solar
equipment.
As we seek to stimulate with Government incentives the wider pur-

chase of solar equipment, the kinds of problems these initial purchas-
ers have experienced may become more serious in the minds of the
average consumer who is expected to purchase solar equipment in the
coming years.
Therefore it is important to try to anticipate some of those prob-

lems and to
Therefore, 

to explore ways to avoid those problems.
Mr. Butt, I know from my experience with you in other subcom-

mittees that you are very interested in developing industry standards
without Government participation or with Government participation.
But your primary focus is on the industry doing it themselves. Is

that realistic? Can it be done?
Mr. Burr. Yes, it can be., and is being done. There are a number

of standards in preparation in ASTM that should be beginning to
issue in the immediate future.
The labeling and certification program that was referred to earlier

to be in place. We hope to be able to put it in place before the end of
this year.
The advantage, as we see it, of developing standards—and I think

maybe industry standards is a misnomer because what we are really
talking about are consensus standards in which there is input, not only
from industry, but from the consumer, from Government, from the
design professions, and from various user groups.
So
' 
we are looking for consensus standards in which all the inter-

ested parties will participate. I think this gives you a better standard
albeit often somewhat more slowly than you get if any one group wrote
it all themselves. •
Mr. GORE. What about the test methods upon which industry stand-

ards would be based? We have studies indicating that some of these
test methods make it impossible to compare test results from different
locations or from the same location during different times of the year.
An example is the ASHRAE 93-77 collector test. It was assessed and

evaluated by Mr. Lumsdaine at the New Mexico Solar Energy Insti-
tute. He concluded, and I quote:
The magnitude of the errors can be quite large. It is thus unfair to both manu-

facturers and consumers to have a collector labeled with a lower performance
rating simply because of errors introduced by the test method.

Are you familiar with this evaluation? How can we get test methods
that are reliable?
[The report referred to follows:]
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L ABSTRACT

Recently, ASHRAE proposed Standard 93-77, "Methods
of Testing to Determine the Thermal Performance of
Solar Collectors", which includes a test procedure
for both liquid and air solar collectors. This pro-
cedure represents an attempt to provide uniform
standards by which collectors can be evaluated and
compared according to their thermal performance.
The purpose of this paper is to provide some experi-
mental data and to discuss some of the potential
sources of errors encountered either inherent in the
test method or when applying test results to actual
installations. The following parameters are sources
of potential errors: 1. Collector tilt angle,
2. wind velocity, 3. spectral distribution of
radiation (percent of diffuse and direct), 4. inci-
dent angle modifier, 5. differences between test
fluid and in-situ fluid, and 6. single collectors
and collectors in series. Methods of normalization
of experimental data for comparison are presented
for some of these parameters.

1. INTRODUCTION

The recently proposed test procedure, ASHRAE Stand-
ard 93-77, is a proposed method to determine the
thermal performance and to rate solar collectors for
heating and cooling applications. This concensus
standard test procedure was prepared based on an
earlier testing procedure proposed by the National
Bureau of Standards (NBSIR 74-636). The objective
of the test procedure was to provide a uniform
standard by which collectors can be evaluated and
compared according to their thermal performance.
Collectors can be tested indoors or outdoors. The
test procedure also provides means to determine the
time constant and variation of collector efficiency
with change of angle of incidence (incident angle
modifier).

The purpose of this paper is to present some experi-
mental data on the problems arising from this test
procedure as well as to discuss the possible correc-
tions or changes that can be made in order to mini-
mize the serious errors that can be introduced by
strictly following the ASHRAE 93-77 test procedure.
This paper is also intended to caution those using
the test results: if two collectors are tested in
different facilities and/or under dissimilar envi-
ronmental conditions, a comparison of collector
thermal performance based on the efficiency versus

AT/I curves can be invalid because thermal efficien-
cy is influenced by such factors as collector tilt
angle, wind velocity, spectral distribution of radi-
ation (percent of diffuse and direct) and the in-
cident angle modifier as well as differences in the
test fluid in the case of liquid collectors.

2. DISCUSSION OF EXPERIMENTAL AND THEORETICAL
RESULTS

A description of the equations used for the computa-
tions that follow is given in Appendix A, and the
description of the experimental facility is given
in Appendix B.

2.1. Tilt Angle 

Figures 1 and 2 are examples of experimental results
obtained with the same set of collectors tested at
two different times of the year. Analytical calcu-
lations (see Fig. 3) using the collector parameters
confirm the same discrepancies for the two tilt
angles. The difference in efficiency is almost five
percent at the higher fluid temperatures. The col-
lectors are from the same manufacturer, with the
same model number.

A means to correct for the tilt angle is simply to
normalize the results with respect to a 45-degree
tilt.
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Fig. 1 Experimental efficiency of collectors tilted
normal to the sun in March 1977.
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Fig. 3. Influence of tilt angle on collector per-
formance.

Figure 4 gives the relationship between the ratio
of top loss to tilt angle (from [11). The empiri-
cal relationship used to calculate the curves in
Figure 4 is

[1 - (e-45°)(0.00259 -0.00144op)]-1

(1)

Comparisons between this equation and other methods
[2,31 showed very little difference. It was also
found by using several empirical methods that both
aspect ratio and length/gap ratio had only a small
influence on this relationship for typical ranges
of collector size.

For the graph in Figure 1, the approximate eouation
is

n(43°) . 0.73 - 4.90 AT/I (2)

and for the graph in Figure 2,

n(13°) . 0.71 - 5.50 AT/I (3)

Equation (3), when corrected by using eqn. (1) and
eqns. (A-11 through (A-7), yields

''''0 PO 30 40 53 103
VERTICAL

TILT ANGLE, DEG

Fig. 4. Influence of collector tilt angle on top
loss coefficient.

•p•0.99

dp•o.i0

n(45°) . 0.73 - 4.85 AT/I (4)

which is quite close to eqn. (2) and could be used
for comparative pruposes. Thus normalizing the
result with respect to a tilt angle of 45° does
reduce the margin of error.

2.2. Wind Velocity

The influence of wind velocity on collector effi-
ciency is discussed briefly in [31. The relative
influence of wind on the collector efficiency
depends on the number of covers. Thus Figures
5 and 6 show the two extremes of the influence of
wind speed on collector efficiency: one for a bare
collector and the other for a collector with two
covers.
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Fig. 5. Influence of wind speed on collector
efficiency (no covers).
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Fig. 6. Influence of wind speed on collector
efficiency (two covers).
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A method for normalizing the integrated wind speed
Is given in Figure 7. These curves are derived em-
pirically using the method given in Appendix A.
This normalization is the same as that for the tilt
and corrects the slope (FDUL) and intercept (FR) of
the efficiency curve. "

2.3. Spectral Distribution 

Figure 8 gives the test results for three identical
collectors that were tested together. The test re-
sults of 9 May show a great deal of scatter, and
all three collectors gave efficiency values that
were higher than normal on that day. A thorough
check showed that the single parameter that dif-
fered greatly on 9 May from the other days was the
ratio of scattered to direct radiation as shown on
Figure 9. Retesting of these collectors on 23
May when the scattered radiation was about the same
as during the early tests reduced the data scatter
and brought the efficiency values back to those
shown in Figure 10. Additional tests have con-
firmed that a change in the ratio of scattered to
direct radiation of only a few percent can produce
substantial differences in the efficiency curve.
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Fig. 8 Influence of scattered radiation on collec-
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Fig. 9 Percent of scattered and direct radiation
for five days (3 collectors).

Further investigation is needed to provide correc-
tions for this phenomenon. However, the present
results clearly show that a comparison of efficien-
cy curves is not valid when the data was obtained
under test conditions where scattered radiation
differed by more than five percent.

2.4. Incident Angle Modifier

Numerous tests conducted with different collectors
simply do not substantiate the symmetric nature of
the incident angle modifier equation
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Fig. 10 Influence of scattered radiation on collec-
tor performance.
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Fig. 11. Incidence angle modifier test results for
six collectors.

Figure 11 shows the results for six collectors
tested under the same conditions. These curves
show that the efficiency about solar noon is de-
finitely non-symmetric. Other tests substantiate
these results. Note that the percent of diffuse
radiation is steadily rising. If the collectors
were aimed normal to the sun, the increase in dif-
fuse radiation will result in a drop in efficiency.
The reason for this, as mentioned earlier, is the
fact that the transmission-absorption product de-
creases for the direct beam at higher incidence
angles but not noticeably so for the diffuse compo-
nent.

It is important to note here that tests conducted
with tracking collectors to increase the amount of
testing time available should take this phenomenon
into account. The same collector tested in the
afternoon could produce higher efficiencies than if
tested before noon.

2.5. Correction for Differences in Collector Fluids

Tests are normally conducted using water as the
cooling fluid for liquid collectors. Frequently,.
when the collectors are installed at the site,
other types of fluids are used to prevent freezing.
Figure 12 gives the efficiency curves for pure
water, water mixed with 50 percent ethylene glycol
and a 100-percent ethylene glycol solution. Be-
cause changes in fluid properties influence the
heat capacity, conductivity and thus the overall
loss coefficient, the results show that this change
affects the intercept as well as the slope ( FR and
CL) of the efficiency curve.

Figure 13 shows the influence of Reynolds number and
Prandtl number on collector efficiency. Note that
changing the viscosity of the fluid changes the
efficiency by only a small amount. However, there
is a sizeable difference in efficiency if the fluid
is under laminar or turbulent flow conditions. The
Prandtl number has a large influence on efficiency
for laminar flow but not for turbulent flow. Thus
the large difference in efficiency shown in Figure
12 is due to the change from turbulent flow (for
water at low viscosity) to laminar flow (for more
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Fig. 12. Collector performance for different
cooling fluids.
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Fig. 13. Influence of Reynolds and Prantl number
on collector efficiency.

highly viscous solutions).

2.6. Collector Performance in Series 

This problem was brought to the attention of the
author by Dennis Jones of the National Bureau of
Standards [41. The analysis by Jones. has been
extended here for the general case of N collectors.

35-648 0 - 79 - 10
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The efficiency of the collector is given by (see
Appendix A).

n FR [(To) - UL (Tf,i - Ta)/I]

Also,

i = Heat Collected/Heat Incident on Collector

MCp(Tfo -

where M M/A, the mass flow rate per unit area,
and Tf i is the fluid exist temperature from the
first Collector. Therefore,

FR(Tcap) - ULFR (Tf,i - Ta)/I - MCp (7,0 -

or

C1I - C2 (Tf,, - Ta) MCp (T - I

Tf,1 T  + (MCp)
-1 [C

1 I - C2 (Tf,i - Ta)]

where C, = FR (Tcap), C2 . ULFR.

For two collectors in series, the efficiency of
the pair becomes

n = [C1 -C2(Tf,i -Ta)/I] + ;[C1 -C2(Tf,1 -Ta)/I]

The substitution of Tf  into the above equation
results in

n = [C1 -C2(Tfo -Ta/I1[1 C2/(MC)]

Now for two collectors in series,

MCp (Tf,2 -

By combining the last two equations, the exit tem-
perature at the second collector can be obtained:

Tf Tf (MCpri C,(Tf Ta )/11[142/ (MCp

It is easy to see that the correction required for
two collectors in series when data from only a
single collector is available is

1CF2 1 - 2C2/(MC)

For N collectors, the correction factor is

CFN.1/N+ UN -1)/N1CFN_ I - 1/N[C2(MCp)-1CF,..0

.1/N + CFN_l/N [(N-1) - C2/(MC)]

with CF., = 1.

Let x = C2/(MCn); then the first three correction
factors are: "

CF1 =1 1
CF2 . 1 - x

1CF3 . 1/3 - (1 -v0[2-4/3 1-2/3x + 1/6 x2

Thus the overall efficiency of a series of collec-
tors is not the same as that of a single collector
of the same type, but can be calculated if the test
results of the single collector are known.

3. SUMMARY OF FINDINGS

The following parameters can influence the test re-
sults obtained by using the ASHRAE Standard 93-77
method for determining the thermal performance of
solar collectors.

3.1. Collector Tilt Angle 

Collectors are tested normal to the sun; however,
due to different solar altitudes during winter and
summer, the collector tilt chances the convective
coefficient within the collector (and thus the
cover losses), affecting the efficiency of the col-
lector.

3.2. Wind Velocity

Collectors can be tested if the wind velocity is
below 4.5 meters per second (10 miles per hour).
However, even for the case of collectors with double
glazing, a relatively calm day and a day when the
wind averages 3 meters per second will produce dif-
ferent results. This error increases for the case
of one cover and is very substantial for bare col-
lectors.

3.3. Percent of Direct and Diffuse Radiation

Collector efficiency is plotted against LT/I with
no regard given to the percent of diffuse and direct
radiation that constitutes I, Experirental results
show that when the percentage of direct radiation
increases the collector efficiency increases also.
In tests with four collectors, a 3 to 5 percent
change in scatter radiation produced several
percentage points of chance in the efficiency.

3.4. Incident Angle Modifier

It is assumed in the test procedure that the inci-
dent angle modifier is symmetric about solar noon.
The present experimental data indicates that the
incident angle modifier tests produce non-symmetric
efficiencies about solar noon. In fact, between the
hours of 9 an, and 4 p.m. the efficiency steadily
increases. This can be due to the fact that the
diffuse component of the radiation steadily in-
creases. This may at first seem to contradict the
findings discussed in the paragraph above. However,
a moment of reflection will show that this is quite
consistent. In the test conditions above, the col-
lector is always nearly normal to the direct radi-
ation, thus the diffuse component is, relatively
speaking, less effective. In the incident angle
modifier test, except near solar noon, the effective
transmission-absorption product decreases for the
direct beam at higher incidence angles but not for
the diffuse component.
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The following two items concern the efficiency of
collectors when installed at a given site.

3.5. Differences Between Test Fluid and Site Fluid 

A single fluid should be specified for all tests.
As shown in the present calculations, differences
in the fluids used during these tests can produce
sizeable differences in efficiency.

3.6. Single Collectors and Collectors in Series 

When collectors are tested singly, the results can-
not be applied directly to applications where they
are connected in series; a correction factor is
available to compensate for the change.

4. CONCLUSION

This paper has shown that the testing of solar col-
lectors for thermal performance according to
ASHRAE 93-77 standards poses many problems which
make it impossible to compare test results from
different sites or from the same site during dif-
ferent times of the year without qualifications.
The magnitude of the errors can be ouite large, and
it is thus unfair to both manufacturers and con-
sumers to have a collector labeled with a lower
performance rating simply because of errors intro-
duced by the test method. For example, higher
efficiencies for a given collector can be obtained
by testing it in the winter (higher tile angle),
at a location with more direct than diffuse radia-
tion (but the same total 1), or at a lower average
wind velocity.

Methods of normalizing some of the data are also
presented in order to make fair comparison possible.
More work is certainly necessary, and corrections
must be made in the present method of obtaining
and presenting the data. It also appears that
continued indoor/outdoor testing could eliminate
some of the problems presented in this paper. A
combination of determining the intercept of the
efficiency curve outdoors and slope indoors could
alleviate some of the problems described here. In
fact, a recent report [51 showed that the combined
indoor/outdoor tests cost about the same as outdoor
testing, and substantial reductions in cost are
projected for the indoor/outdoor test in the future.
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6. NOMENCLATURE

A collector area, m2

b bond length, m

b
o

C,

Ch,Cr

d.

Fr:G

hf,i

p.c

r,p4c

hw

Ka

Kb
Kf

Ki

1

Na
Pr

Qc

Q1
Re

Tc

Tfo

Tfo

Tfa

Tf.i

Tp

Ta

Up

Ue

UL

Ut

V

op

constant

empirical constant
bond conductance, W (m °C)

horizontal, vertical values of empirical
constant C
liquid heat capacity, W-hr(kg °C)

tube external diameter, m
tube internal diameter, m

heat removal factor

Grashof number

internal film coefficient of liquid

convective pefficient between plate and
cover, W m-, °C-1
rlia:lt!clcT coefficient from cover to sky,

radiation c2efficient from plate to glass
cover, W m-‘ .C-1
wind heat transfer coefficient, W m-2 °C-1

radiation intensity, W m-2
incident angle modifier

air conductivity, W (m *Cr'

bond conductivity, M (m °C)'

liquid conductivity, W (m °C)-1

conductivity of insulation, W (m °C)-1

plate conductivity, W (m °C)-1

collector length, in
thickness of insulation, in
liquid mass flow rate per unit area, kg
hr-1 fr.-2
liquid mess flow rate, kg hr-1
number of collectors in series
Nusselt number
Prandtl nimber
heat collected. W

heat incident on collectors, W

Reynolds number

mean cover temperature, °K

liquid exit temperature of collector, °K

liquid exit temperature of first collector,
°K
liquid exit temperature of second collector,
°K
liquid inlet temperature, °K

mean plate temperature, °K

ambient temperature, °K

plate thickness, m
bottom loss coefficient, W m-2 °C-1

edge loss coefficient, W m-2 °C-1

overall lcss coefficient, W m-2 °C-1

cover loss coefficient, W m-2 °C-1

fluid velocity, in sec
-1

wind velocity, in sec-I
plate-tube distance, in
plate abscrptivity
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'y

cc
cp

Ti

e,

a
rc

bond average thickness, m
plate-to-cover spacing, m
cover emissivity

plate emissivity

collector efficiency
tilt angle, deg
incidence angle, deg

length of riser, m
density, kg m-3
Stefan-Boltzman constant, 5.67 x 10-8Wm-2 'K-4
cover transmissivity
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8. APPENDIX

8.1. Appendix A - Theoretical Analysis 

If the inlet and exit temperatures and the mass
flow rate are known, the equation for efficiency
is

n = Oc/Q1 = M Cp (Tf,0 - Tf,i)/IA

Frequently, however, Tf,0 is not known. In par-
ticular, this is the case when collector performance
is to be predicted. The efficiency of the collec-
tor is given by the equation

n = FRUTcop) - Ut(Tf,i - TA)/11 (A-1)

where the heat removal factor is

FR = MCp[l - exp(-ULF'/MCp)]/UL (A-2)

and where the collector efficiency factor F' is
given by

F' = 1/(U1W) fuip. (W.D)F ch •dihf,, 1
(A-3)

Cb kbb/y

F = [tanh(UL/kp6)1/2(W-0)/2][(UL/Kpa)1/2(W-0)/21-1

0.067E(di/X)RePrl
hf,i = (kf/di) (3.66 +  

+ 0.04[(di/x)prRe12/3

The total loss coefficient is composed of the top
loss U., the back loss Ub, and the edge loss
Ue:

UL = Ut + Ub + Ue (A-4)

where

. f h 
p-}c 

h 
r,p hw hr,c.s

and

hr,0 o(T 2+T 2)(T_+T 1/[cp c p 
-1
+ c 

-1
c p c

hr,c,s =cca(Tc2 + Ts2)(Tc + Ts)

hw 5.7 + 3.8v

Ub + Ki/k

The edge conductivity can be computed similar to
06; however, this value is usually srlall and fre-
quently neglected. In order to compute the loss
coefficient lit, it is necessary to first assume a
cover temperature. This assumption can then be
checked with the heat balance equation

Tc Tp - UL(Tp - Te)/[hp.c + hr,p.„1 (A-8)

The difficulty is in computing hp.c (and thus Ut)
which is dependent on the tilt angle. Some approx-
imations are available to relate PI, to the tilt
angle. Dropkins and Somerscales (p. 8, [ii) pre-
sented a relationship using liquids between parallel
plates. For air, the relationship is

Na = [0.060 - 0.017(0/90)Gr61/3 (A-9)

for Gr6 < 2 x 105.

For a multi-cover collector, it is more convenient
to use the relationship

Ut(0  _Ta)/(N.030.31 h.
1 1-145°)

(344/Tp)[(Tp

a(Tp + Ts)(Tp2 + Ta2)

[cp+0.0425N(1-cd]Tl f[(2N+f-1)/cc]-N

(A-10)

•

•

•
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where 1.00

f (1.0 - 0.04 hw + 5 x 10-8hw2)(1 + 0.058 N) a95

0.90

;;-
0.85

.„S

0.80

0.75

a

and the influence of tilt can be approximated by

Ut(6)/Ut(45°) = 1 - (6-45°)(0.00259 - 0.00144cp)

(K-11)

Eqn. (A-11) does not account for the variation in
L/6. To account for L/6, Holman [21 gives the
relationship

(Cka/6)[Grerin[L/6141

for 11 < L/6 > 42 (A-12)

PRESENT FORMULA

0 10 20 30 40 50 60

'LT ANGLE, DEG

70 SO 90

Fig. A-1. Comparison of top cover loss ratio
calculations by different methods.

and where for 6,000 <Grer <200,000:
formula given in [11 and eqn. (A-12) with a length
over gap ratio of approximately 40. After numer-

Vertical Plate: C 0.197 n 1/4 m -1/4 ous computer runs with several length/gap ratios
typical of present-day collectors, the results

Horizontal Plate: Ch 0.212 n = 1/4 m = 0 show that the loss coefficient is fairly insensi-
tive to this parameter.

For Grer <200,000, eqn. (A-12) takes on a differ- 8.2. Appendix B - Test Facility
ent form:

Vertical Plate: C 0.073 n = 1/3 m = -1/4

Horizontal Plate: Ch = 0.061 n = 1/3 m = 0

The ratio of the convective coefficients depends
on L/6, or

h (horizontal)
  - [Ch/Cv1[L/61-m
hp  :c p+c

which is, for Gr6Pr <200,000 = 1.08 [L/61-m

and for GroPr > 200,000 = 0.84 [L/U1 °

For other angles, a linear interpolation is suffi-
ciently accurate.

Typical parameters used are:

ap 0.87, t 0.125 cm, N = 11.43 cm,

di 1.52 cm, D 1.70 cm, 6 = 4 cm, L = 2.25 m,

A = 2.25 m2, Ec 0.90, cp = varied,

kp 45 W(m °C)-1, Cp = 0.92 W-hr(kg

kf 0.65 W(M °C)-1, Tc . 0.91, Pr(air) = 0.7,

o = 5.67 x 10-8 W m-2 °K-4, ka 0.032 W(m

M = 75 kg hr-1 m -2.

Figure A-1 shows a comparison between the empirical

The Solar Collector Test Facility is located on the
second story roof of the Physical Science Labora-
tory building on the campus of New Mexico State
University in Las Cruces, New Mexico, at 106.75°
W longitude, 32.28° N latitude and an elevation
of 1200 m (3935 feet) above mean sea level.

The facility shown schematically in Figure B-1 con-
sists of six test stands, a liquid conditioning
system and an instrumentation system. The test
stands all face true south and are adjustable for
tilt. The collector support frames can support
varying sizes of collectors up to 1.2 x 3 meters
(4 x 10 feet). Larger size collectors may be
accommodated by special jigging and/or use of two
stands. The liquid conditioning system consists
of a hot and a cold loop, each supplying a port of
a three-way thermostatically controlled mixing
valve. Collected heat is dissipated to the atmo-
sphere through a liquid-to-air heat exchanger, and
the liquid is then stored in a 300 t (80 gal.) tank
for the cold supply side. A standard 300 it (80
gal.) electric water heater and a 9 kW preheater
supply the hot side. The mixing valve is a Powers
pneumatically controlled valve which maintains the
temperature in the supply manifold well within the
required ±0.5 °C (0.9 °F) during a test period.
Liquid is metered from the supply manifold to each
individual collector under test through a venturi
flowmeter which is individually calibrated in place
using the weigh-tank method. The differential
pressure across the venturi is read on a U-tube
manometer operating with mercury or an organic fluid
depending on the flow rate. Mass flow measurements
are ±1% or better over the calibrated range of the
venturi. During a test, the required test flow
rate is maintained at a nominal level by adjusting
the venturi differential pressure as measured with
a U-tube manometer, to a value computed from the
flow calibration equation using a nominal value of
inlet fluid temperature and a manometer fluid
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temperature of 15.6 °C (60 °F). Actual mass flow
is later computed on the basis of actual collector
inlet temperature and actual manometer temperature
(ambient) using the flow calibration equation. Flow
calibration is periodically checked using a preci-
sion turbine- flowmeter installed in place of a
collector. Because of the simplicity of the venturi
flowmeter/manometer combination, stability and
repeatability are excellent.

Liquid is conducted to and from the collector ports
by insulated flexible hoses. Inlet and outlet
temperatures are monitored in wells at the collector
end of these hoses, with the intervening couplings
and pressure taps thcroughly insulated. The tem-
perature measuring wells are located as near as
possible to the collector inlet and outlet fittings
and are filled with a thermally conductive material
(Wakefield 120) to insure good heat transfer between
the sensors and the copper well. Differential
pressure between collector inlet and outlet is moni-
tored with either an inclined or a U-tube manometer
depending on pressure level.

Temperatures are measured at the collector inlet
and outlet by two different types of sensors. Dif-
ferential fluid temperature between collector inlet
and outlet is measured with six-junction thermopiles
manufactured from type T (copper-constantan) thermo-
couple wire in accordance with ANSI Standard C96.1-
1964 (R1969). Absolute inlet and outlet tempera-
tures are measured in the same temperature wells
using National Semiconductor Type L05700H solid
state temperature sensors. These sensors are very
linear but each has slight differences in slope
and offset; therefore, each is individually cali-
brated and correction factors are programmed into
the computer. Temperature sensors are calibrated
in place against a Hewlett Packard Model 2801A
Quartz Thermometer'which has a guaranteed accuracy
of 0.02 °C traceable to the National Bureau of
Standards. Temperature sensor leads are routed
along the hoses under the hose insulation to insure
against false readings caused by thermal conduction
through the leads.

Total solar radiation is measured with Eppley Pre-
cision Spectral Pyranometers which have a tempera-
ture sensitivity of ±1% or less from -20 to +40 °C,
linearity of ±0.5%, cosine error of ±1% or less
from 0 to 70 ° zenith angle and response time of
I second. One pyranometer is mounted on a
horizontal surface and one on the center collector
frame so that it always assumes the collector tilt
angle. An Eppley Normal Incidence Pyrheliometer
ona tracking mount tracks the sun to provide direct
beam radiation measurements. The diffuse component
of solar radiation is computed from the total and
direct measurements and sun angles at any given
instant.

A complete weather station monitors ambient tem-
perature, humidity, wind speed, wind direction and
barometric pressure. One of two wind speed sensors
measures wind velocity at a point two meters in
front of the collectors and at mid-collector height.
This is the wind speed recorded with the test data.
This sensor is a six-cup anemometer with an optical
chopper transducer. Starting threshold is less than
1.2 km per hour (0.75 mph) and accuracy is ±1.6
km hr-' (±1 mph).

All sensors are sampled at one-minute intervals by
a programmable data acquisition system. This system
digitizes the data, prints it on a paper tape and
records it on magnetic tape for subsequent computer
reduction. Pyranometer and wind speed data is
also recorded on continuous strip chart records.
The pyranometer recorder incorporates a ball and
disc integrator that integrates the incoming
solar radiation for each test period. A numerical
integration is also performed in the computer and
agrees very well with the ball and disc integrator
as long as there are not transient effects such as
cloud passages. Overall system accuracy and pre-
cision for absolute temperature measurements exceed
the ASHRAE 93-77 requirement of ±0.5 °C and ±0.2
°C respectively and meets the requirement of ±0.1
°C accuracy and precision for differential
temperature measurements.
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Mr. Burr. I am not familiar with the specific report that you cite,
Mr. Gore but the general discussion I certainly am familiar with.
The problem as far as ASHRAE 93-77 is concerned is not the method.
The problem has been with the lack of adequate or adequately cali-
brated instrumentation in the test laboratories.
In the past few months the situation has been very largely and

pretty nearly corrected. That is, major test laboratories have now
had their equipment and their installations calibrated. There is no
reason why they will not get reproducible results that will make it
possible to compare the results properly of the collectors tested.
Mr. Yarosh's facility was one tested. The results can be compared to,

let us say, one in California, or one tested in Alabama, Arizona, or
any of the other places where test laboratories are presently testing
collectors. This is one problem that I certainly think we have now
solved.
Mr. GORE. Well, I do not think that is the problem that Mr. Lums-

daine is focusing on. You say you have not seen this particular report.
But let me just tell you that he used the same equipment to test the

different collectors.
Mr. Burr. Collectors are not all the same, Mr. Gore.
Mr. GORE. He got different results testing the same collector with

the same equipment. He identified six sources of test error, only some
of which he successfully was able to correct.
These were: Collector tilt angle wind velocity, spectral distribution

of radiation, incident angle modifier, differences between test fluid and
in situ fluid, and single collectors versus collectors in series.
Let me ask a question regarding another kind of test. There are

reports of significant variations in thermal and economic performance
data derived from computer simulations, such as sol-cost. Are you
familiar with sol-cost ?
Mr. Burr. Yes.
Mr. GORE. Are you familiar with the F-chart, a derivative of a com-

puter simulation?
Mr. Burr. Yes.
Mr. GORE. Are you aware of the magnitude of the errors in these

methodologies? If so, what kind of cautionary statements should a
company make of such analyses before the studies are given out to
consumers?
Mr. Burr. First of all, a computer simulation is basically that: It

is a simulation. I realize real-life experience is always going to be
different. Consumer habits will not be the same as were assumed. The
average climate which was assumed will be different from the actual
climate.
So, there are these kinds of uncertainties which we certainly cannot

do anything about.
As far as the basic way in which simulation programs operate,

within reasonable limits, I think both programs will produce results
which will properly represent what the consumer can expect to get
from a system.
I think Jack Meeker pointed out that how much hot water you get

out of a solar heater depends on how you use it. You cannot introduce
those differences such as when you plan to do your washing into a com-
puter simulation very well.



Both F-chart and sol-cost seem to be reasonably well representa-
tive of what indeed does happen. In the range of operating conditions
that would be represented by a space heating system, or by a water
heater, the two computational methods will give results which are
fairly close to one another that is, within a rather few percent. At the
extreme end of the types of applications that one would encounter, par-
ticularly in air-conditioning, the spread is probably unacceptably large
between what you get with sol-cost and what you get with the F-chart.
They are pretty good methods.
Mr. GORE. Do you think they are pretty good test methods?
Mr. Burr. Well, simulation methods. Neither sol-cost nor F-chart

are test methods.
Mr. GORE. Are they sufficiently reliable to tell the consumer that this

is a sound basis on which to judge the quality of the equipment that is
being offered for sale?
Mr. Burr. They do not speak to the question of quality of equip-

ment. They speak to the question of how many Btu's can you expect
this equipment to produce, given load characteristics, climate informa-
tion, and data which identifies and represents the installation itself and
its components.
Mr. GORE. If you compare test results on different equipment and

match that against the dollar, the price, then it is a means for evaluat-
ing the quality. What other means does the consumer have?
Mr. BUTT. When you use the word "quality," I interpret that to mean

things that would relate to the durability and reliability of the equip-
ment. Sol-cost and F-chart tell you how many Btu's it will produce,
but it does not say anything about whether it will last a month or 10
years or 100 years.
Mr. GORE. Well, one of the sources of information consumers use in

deciding what kind of automobile to purchase is the EPA mileage re-
sults. It is not very accurate, but as a comparison between automobiles,
it has some value.
The errors in each of these tests appear to me to be of a magnitude

that they are not useful for that purpose. Am I drawing the wrong
conclusion there?
Mr. Burr. I believe you are, sir.
The rating labeling and certification program that we are about

ready to implement is based on performance tests run in accordance
with 93-77. It will, in effect, give the consumer something that cor-
responds to the EPA mileage rating.
It will be somewhat more complicated than that because the rating

will vary—that is, the rating for a collector will not be the same in
Florida as it is in Minnesota even though the mileage for an auto-
mobile may be the same in both places.
So, our system necessarily is going to be somewhat more complicated.
Mr. GORE. Mr. Yarosh, do either you or Mr. Meeker have enough

information to agree or disagree with Mr. Butt's assessment?
Mr. YAROSH. I cAn amplify a little bit on it. An analog might be,

for instance, suppoSe you tested the engine of a car and you tested the
engine—just , the engine. You obtained a certain efficiency for that
engine. How far you would drive a car would depend on the kind of
car you are-putting that engine in.
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I could take that same engine and put it in a very small light car
and get one mileage rating. I could put that engine in a very large
heavy car and get a very different rating. The mileage I get also
depends on the kind of driving that I do, whether in the city or coun-
try or whether I drive at a steady rate, and so forth.
In the field of solar, it is even more complex. But let me draw that

analogy. We have, so far, tested only collectors which might be similar
to the engine of a car. But we cannot just use a collector. That is only
one component of a system. We put that collector into a system. How
well it does in that system depends on many other components in that
system. Like the engine in the car.
What the consumer sees is the efficiency of the whole system. He does

not see the efficiency of that one collector, which is the only thing so
far that we test.
For example, if I put a very efficient collector into a system, but I

do not put a large enough storage tank for water, the efficiency of the
system can be very poor, indeed. The efficiency also, as Sheldon Butt
mentioned, varies with where I use that system, whether in Minnesota,
Florida or wherever.
The efficiency of that system also varies—in the way that I drew the

analog with whether I drive in the city or country—on how I use the
water in that system. As Jack Meeker mentioned, whether I use the
water at certain times of the day or other times.
I wish it were not so complex, but unfortunately it is. We do not

have a real easy convenient index yet to be able to tell the consumer
how a given system will work and that after all, is really what he is
most interested in. I think more can be done.
I do not see our way out of the woods yet, frankly, in that area.

But I believe the directions that we are moving in will contribute.
Mr. GORE. Let us take an average consumer today who wants to

buy a solar hot water and space heating system for his or her home.
What steps can that consumer take to make sure that he or she gets
the best available system for his home and that he avoids the kinds of
problems that have turned up in the surveys introduced into the
record?
Mr. YAROSH. The first thing I would do, of course, would be to con-

tact the vendors of solar systems, identify a number of them. I would
certainly advise that consumer to ask for the names of individuals so he
can identify where that solar vendor or installer has already put sys-
tems in.
Mr. GORE. Names of prior customers?
Mr. YAROSH. Names of prior customers. Obviously he is likely to get

happy, smiling, satisfied customers from the system vendor. But never-
theless I would talk with those people and find out what they think
about their system.
I would ask to see the kind of warranty he offers, whether it is a full

or limited warranty, and read it extremely carefully.
I would admonish the potential consumer to ask and see the operat-

ing and maintenance instructions on the system.
In some cases, depending on the kind of system, there does exist in-

formation on systems which have undergone evaluation. For instance,
as part of the solar water heater initiative HUD program, the 11 States
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that have participated in that program have had to carry out evalua-
tions on the quality and the performance of that system.

Regardless, if I were seeking a solar water heater, I would ask
whether those are among the approved systems under the HUD pro-
gram, whether they had been evaluated and have been certified to
participate in the HUD program.
All of these things I would suggest that he do. I would suggest that

he get some of the many pamphlets on consumer protection.
Incidentally, one of the things that occurred to me a long time ago is

that we have many thousands of libraries around the country. These
ought to be centers for information on solar energy.
I again recognize that it is difficult to get information to the public.

But I think we can do a better job. These are some of the steps that
I certainly would suggest.
Mr. GORE. Thank you for that response.
I notice your emphasis on the importance of warranties. I would call

your attention to material previously inserted into the record.
The subcommittee's questionnaire shows that as many as one-third of

solar purchasers did not get a written warranty.
Your advice would be to demand a written warranty or else not

purchase the system; is that correct?
Mr. YAROSH. I think we have proceeded to the point where I would

insist on a warranty; yes. I would have not said that 2 years ago,
perhaps.
Mr. GORE. You would not have said that 2 years ago, but you believe

that now?
Mr. YAROSH. Yes.
Mr. GORE. Well, Mr. Meeker, what should a consumer do?
Mr. MEEKER. I think you have to proceed today and get some type of

warranty.
Without taking the time to read all of this, in the consumer guide

that we do publish, it says: "Selecting a Solar Contractor." There are
nine steps. There are two or three that have not been mentioned.
One, the contractor should be able to demonstrate support from

the manufacturer. In other words, if he is going to be a franchise
agency or installer of a particular piece of equipment, he must de-
monstrate that he has been trained by that manufacturer to install
that equipment to demonstrate that he knows what he is doing.
Two, if something goes wrong with the equipment, he is not left

holding the bag and the manufacturer is not going to leave town. Most
manufacturers are reputable. There is no doubt about that. But there
are a few that unfortunately are not.
The one thing that I think is very critical is this. The consumer

should have something in the agreement with the contractor that he
will come back probably within a week of the initial startup of the
system. Most of the problems that occurred in our first year occurred
within the first month and first week.
If a control is going to malfunction, specifically it is going to mal-

function during the first cycle. In other words, when the sun goes down
and comes up again the next morning, if a sensing device has been
improperly installed or actually the wires have been twisted or some-
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thing like that, the system will not turn on again. You can spot that
within a week.
Mr. GORE. Mr. Chairman, I would request unanimous consent to

put the text of that consumer guide pamphlet into the record.
Mr. Moss. Without objection, it will be placed in the record at this

point.
The Chair would also ask unanimous consent that all material re-

ferred in these hearings be placed in the record.
Is there objection?
Hearing none, it will be inserted.
[The solar consumer guide referred to follows:]
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Mr. GORE. I would like to thank you gentlemen for responding to my
questions. I would like to close by saying that in spite of these problems
that we are focusing on this morning, we did find a very high level of
consumer satisfaction.
I would just note again that the average monthly savings on the

utility bills that we found in our survey ranged from 33.3 percent to
54.2 percent. So, I think that in spite of some of these problems, solar
energy is creating a lot of satisfied customers as well as some who are
not.
Thank you Mr. Chairman.
Mr. Moss. Mr. Greene?
Mr. GREENE. Thank you, Mr. Chairman.
Mr. Butt, as I understand it, the principal, perhaps, if not the only

Federal standard that relates to solar systems at this point is HUD's
intermediate minimum property standards. Would that be a cor-
rect understanding?
Mr. Burr. Yes, I think so. I do not know of any other major Fed-

eral standard other than that intermediate minimum property stand-
ard.
Mr. GREENE. To whom does this standard apply? What classes of

consumers are covered by this standard?
Mr. Burr. Specifically, it applies to any consumer who uses VA or

FHA financing or who participates in the Government funded or as-
sisted demonstration programs and, I believe, also to the consumers
who are participating in the hot water heating initiative. It applies in
a mandatory fashion to all of these.
Mr. GREENE. Since most hot water installations are retrofit installa-

tions, does the VA and FHA coverage have any significant impact?
Are there a number of consumers in that category? Or are most con-
sumers other than consumers under the HCD initiatives excluded
from this standard?
Mr. BUTT. Well, most consumers outside of those whom I listed—

and these would represent the majority of the consumers—are not
covered in a mandatory fashion by the HUD intermediate minimum
property standards.
Mr. GREENE. So then a majority are not covered by this Federal

standard?
Mr. Burr. I would suggest to you that probably 80 percent of the

total water heater installations are not in a mandatory fashion covered
by that standard.
Mr. GREENE. Generally, what does this standard provide for?
Mr. Burr. It provides, I think, a checklist, a series of statements

of what things should be done, what things should not be done. It man-
dates certain construction or installation procedures. It is a good doc-
ument. It is in need of revision because more knowledge is available
now in some of the areas that are covered, let us say, by statements of
intent or guidelines can now be more definitely covered.
Mr. GREENE. Are there particular areas where that greater defini-

tion can be provided now?
Mr. Burr. Yes.
Mr. GREENE. What would those be?

10
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Mr. Burr. I think in the area of thermal performance testing;
we now are much better off there than we used to be. In the area of
specifying some of the elements of the reliability and durability; we
are better off in many of those areas. The Department of Energy has
some programs underway which, within a few months, will give us
much more information still in those areas. So, it is an evolutionary
proposition. Those are some of the areas, though, that I think HUD
would agree a next issue of those standards can address much more
effectively.
Mr. GREENE. Thank you 
Mr. Moss. We are going to have to suspend in order that the roll-

call in progress on the floor can be responded to. We will try to be back
by 11 :30. The committee will stand in recess.
[Brief recess.]
Mr. Moss. The committee will resume.
Mr. Greene?
Mr. GREENE. Thank you, Mr. Chairman.
Mr. Meeker, have you had any experience with the HUD "Inter-

mediate Minimum Property Standards," or were your consumers
part of the 80 percent not covered by this?
Mr. MEEKER. We are part of the 80 percent. We began our test

before that was published.
Mr. GREENE. I see.
Have you had an opportunity to review the document? Do you re-

gard it as useful to consumers?
Mr. MEEKER. I think it is useful. I have not reviewed it, perhaps,

the way I should in an indepth analysis.
Mr. GREENE. Mr. Yarosh, have you had any direct experience with

HUD's standards as they relate to solar heating and domestic hot
water systems?
Mr. YAROSH. Our center has. I personally have not in detail reviewed

those.
We have reviewed the "Intermediate Minimum Property Stand-

ards" and have just issued a draft report on our review of those
standards. So, I think perhaps a copy of the draft might be made
available as a matter of fact.
Mr. GREENE. Mr. Chairman, if the record could be kept open at

this point.
Mr. Moss. We will hold the record at this point to receive that.
(Testimony resumes on p. 181.]
[The draft report referred to follows :]



156

Evaluation of
Intermediate

Standards
for Solar Domestic
Hot Water Systems

HUD Initiative
(NBSIR 77-1272)

Interim Report

Prepared For:

National Bureau of Standards
Purchase Order 810880

From:

Florida Solar Energy Center
300 State Road 401

Cape Canaveral, Florida 32920

By:
S. M. Gleman

W. R. McCluney

Date:
September 8, 1978

FSEC RD-78-4

•



157

Evaluation of Intermediate Standards for Solar Domestic

Hot Water Systems - HUD Initiative (NBSIR 77-1272)

INTRODUCTION

This report constitutes a preliminary analysis and a set of recommended

changes to the "Intermediate Standards for Solar Domestic Hot Water Systems -

HUD Initiative, NBSIR 77-1272. It is based on the eleven months experience

of the technical staff of the Florida Solar Energy Center (FSEC) in the use

of the document (NBSIR 77-1272) in evaluating more than 250 commercial systems

presented to the FSEC for acceptance in the HUD/Fla. Solar Hot Water Initia- -

tive. Interaction between the industry, installers, homeowners, and the

FSEC staff in this process was intense, pressured, often heated, but always

productive.

I. What should be the purpose of such a document?

The ultimate purpose of the document should be to define a solar system _

as acceptable for a tax credit or government subsidy program. In many

localities, the document will also be used as a model for building codes;

perhaps some states will use it as a model for statewide solar standards.

It is therefore very important that the MPS document be so presented

(phrased, organized) as to be conveniently accessible to the people in

the field who will have to use it. This includes building inspectors

and other persons not customarily engaged or expert in solar domestic

hot water work. As much as possible, the document should be self-contained,

without multitudinous references to other Standards, which may be difficult

(in regard to both time and money) to obtain.

A primary motivation of the standard should be to protect the health

35-648 0 - 79 - II
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and safety of the public, without placing unnecessarily onerous restric-

tions on the manufacturers and vendors. Of secondary concern for many

standards is the protection of the consumer frowfraud or hidden defects

in quality. However, these matters are increasingly being handled by

local, state, and federal regulatory bodies, and therefore do not require

detailed attention in this document.

It is especially important that the buyer not be restricted by this

document from purchasing low quality merchandise when he is aware of

the quality he is purchasing and is willing to accept it in return for

a lower price.

II. What was the degree of willingness and/or inferred ability of solar 

vendors to conform to the Standard?

Most vendors applied a double standard to the Standard. It was fine as

long as it kept the "junk systems" (competitors's systems) off the market;"

however, it became "government bureaucratic interference" when it required

a second collector or a tempering valve for their own system.

Most vendors/installers did not have the time or the technical background

to read the Standard (copies were supplied free, and instantly, upon re-

quest - about 50 copies given out in the course of the program) and apply

it to their own systems. The process the vendors used was one of pre-

senting their standard systems to the FSEC, and then perhaps modifying

the systems to conform to the Standard after more or less altercation

and/or discussion.

It would be very useful to produce a pictorial guide to the Standard,

either as an appendix or a companion document in booklet form, which

•
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I.

would show careful illustrations of typical good (compliant) systems

alongside bad systems (not acceptable or improper practice); and would

outline what would be necessary to upgrade the deficient system. As an

example - 'one of the better companies in the Florida program attempted

to shave nickles in the initial installations, by not installing a P-T

valve in the collector loop. "System works fine without extra PT valve."

They also used a plastic air vent valve at the high point. One bright

morning at a particular installation, they isolated the collector to work

on another part of the system. Shortly thereafter, they discovered why 

that section exists in the Standard, when the threads in their plastic

air vent yielded and it took off like a rocket amid clouds of steam

from the collector. (For at least a while after that they installed

P-T valves in the collector loop.) However, if they had seen an illus-

tration of the problem (for example, Fig. 2 of the present report) they

would have known of the problem before experiencing it (and may or may

not have modified their design appropriately).

III. To what extent is a site visit to a specific installation valuable or 

even necessary to determine strict compliance with the Standard?

It really depends on how well you know the installer. Some installers

bore the inspector with identical, perfect installations. Others do

everything but fill the tank with rattlesnakes. Each installer should

be examined several times initially, and spot-checked thereafter. In

the event that the installer is unknown, and particularly for the do-

it-yourself installer, a site visit and careful inspection is an abso-

lute necessity.

Once again, a picture-book of good versus bad installations would save
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a lot of trouble. Many fledgling solar installers make many mistakes

the first few systems they install, and subsequently learn proper prac-

tice from these mistakes. The problem, one of Visualization, is best

treated by illustration, rather than verbiage.

IV. Which portions of the Standard exhibit the following problems?

a) Ambiguity or lack of clarity in language.

The most difficult sections of the Standard are those on Manuals,

S-600-3 et seq. Section S-600-3 makes sense initially, being a

listing of identifiable objects, until one reads the commentary

and subsequent sections. What is the difference between a simpli-

fied owner's manual, and maintenance and operation instructions?

And if there is a difference, why should there be?

In particular, we would like to meet the person who claims to

understand section S-600-3.2. (We have a stack of real-world

manuals for him to evaluate. After his evaluation, he can ex-

plain it to the irate vendors.)

In the Florida HUD program, we discarded these manuals sections after

much frustrating labor, and produced a simple, fourteen-point check-

list for manuals. An annotated version of this is provided as Appendix

II, It will be noted that any point can be instantly recognized as

existing or not existing in a manual - for example - either it tells

you how to drain the collector or it doesn't. We thus didn't have to

worry about such puzzling questions as whether this maintenance pro-

cedure was "cross-referenced for all subsystems and organized into

a maintenance cycle".

Suggestion: rewrite these sections.

V

•
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b) Requirements overly subjective 

All sections on site and building design are considered subjective,

impossible to determine compliance, and impossible to enforce, par-

ticularly in a limited program such as the HUD Solar Hot Water Ini-

tiative.

Recommendation: Delete these sections.

c) Method of determining compliance is inadequate, too expensive, or 

too difficult.

Examples of problems in determining compliance are provided by each ,

and every section of the Standard for which compliance cannot be

determined from a simple schematic diagram (submitted by a vendor).

Pipe hangers (S-615.3.1) and their use in a particular system could

occupy considerable evaluation time, for a single specific site.

Vibration and sound isolation (S-615-6) produce a similar problem.

Protection from heated components, (S-600-6.3) connection of col-

lector frames and/or other support structures (S-601-11) and water-

proofing of tanks, pipes and ducts (S-607-2.1) are other examples.

For all of these, site visits by trained personnel are required to

determine compliance. In the Florida HUD program, we required the

vendor, as part of his application, to sign a certification that

the plumbing and collector mounting would meet the 77-1272 Standard.

Our enforcement, however, was necessarily lax.

d) Information to determine compliance is not available.

How in the world is one to evaluate whether a system employs "special

design considerations" to avoid the growth of mold, fungus, or mildew

on the "shaded membrane area"? (S-501-3.1) How in the world is one



to explain this to a struggling vendor who asks, "do you want

me to mount them flat, or leave a space, or put them on a rack?".

The Standard should be more specific or else-delete this section.

e) Document too detailed for the purpose intended.

This depends on the purpose. If for use of bureaucrats, lawyers,

engineers, and major companies, it is nowhere too detailed, since

such users thrive on detail. But if it is at all to be used as a

"guide for small solar entrepreneurs, it is presently unreadable.

See section II, paragraph 2 of this report, and also the con-

clusions and recommendations section.

V. What problems were actually encountered by the FSEC staff in using the 

Standard, and how were these problems actually handled?

The following certainly is not a complete list, just a spectrum of

typical examples (that actually occurred). Other examples are given

elsewhere in this report.

Case I 

Problem: Large, very well-known solar firm with one of the best collectors

In the world drops out of program because it cannot or will not

produce a complete test sequence as specified by the Standard.

Action: We expressed our regrets.

Case II 

Problem: Very small, inexpensive, low-technology solar firm uses snap-

switch thermostat at the collector for control. (Violates

5-615-14.4)

Action: The company drives across the State to FSEC, sits down with
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engineers. Addition of a second snap switch reduces the

total number of Btu's collected by the system, but stops

the possibility of losing Btu's in the-evening, thereby

meeting this section of the Standard. System accepted.

Case III 

Problem: Various well-known companies present system using collectors

that will not drain by gravity in any position. (Does this

violate S-615-10.5? If you have an air compressor, it doesn't •

take long to blow them out.)

Action: Systems accepted - however - a warning is put on the acceptance

certificate as a flag to the consumer that he will have real

problems with these systems in the event of simultaneous power

failure and freezing conditions.

It should be noted that in no instance was the vendor package approved .

as submitted. Each vendor ran into a problem somewhere in the evaluation

process used at the FSEC for the HUD program, as summarized in Appendix I.

IV. What problems not actually encountered might be anticipated in the use 

of the Standard for purposes other than those of FSEC?

There is no discussion of low-cost approaches. The Standard if interpreted

rigorously, is really limited to drain-down and antifreeze systems. (See

sections S-615.14.1 and S-615-14.1) We ignored these sections in order

to permit the acceptance of single-tank, direct systems, which in Florida

comprised the bulk of the HUD systems presented for evaluation.

A question that arises in meetings with Community Action Agencies and
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similar groups is, "How are you going to get solar to the poor people

with a Standard that is aimed at, devoted to, high technology expensive

systems?" (There's not even a proper picture of-a bread-box hot water

system in the whole Standard!)

There will be future problems with:

1) Aluminum collectors using aqueous or ethylene glycol transfer

fluids - just let the pH get out of spec for a day and the

collector goes into solution.

2) Thermosyphon systems and heat exchangers - someday, someone will

have to figure out how to size them properly.

3) Collector isolation and drain (for direct systems) without draining

the tank, too. The section on draining,S-615-10.5,is too weak. We

had to invoke S-615.1.2 on back-up, in order to require this very

necessary feature.

4) It will be difficult to get building officials and much of the

solar industry to read the document. We once again recommend a

condensed and profusely illustrated appendix or companion volume

to interpret or at least exemplify the full Standard.

VII. What additional safeguards are needed but not presently provided in 

the Standard?

An explicit statement that the collector (in systems using water as a

heat exchange fluid) can be isolated and drained, without interrupting

DHW service more than momentarily (say, one to ten minutes).

A better manuals section must be produced. (The present one is almost

useless.)

•
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Details of collector mounting requirements should be spelled out.

A useable sizing procedure for single-tank-direct systems.

A useable sizing procedure for thermosyphon direct systems.

A useable sizing procedure for thermosyphon with heat exchangers.

A useable sizing procedure for bread-box collector-tanks.

Specific guidelines on controllers, and control mechanisms, if any.

A single, coherent section on outlet temperature requirements.

VIII. Conclusions and Recommendations 

There are two very important problems associated with the development

and use of minimum property standards in areas where the technology is

developing rapidly.

The first problem is that what is intended as a "minimum" standard

actually becomes a "maximum" standard which, for reasons of cost com-

petition, the design engineer strives to meet and not exceed (except

in special circumstances). There is no generally acceptable solution

to this problem.

One might set the minimum level of quality and/or performance quite

high, in recognition of the problem, and thereby force the industry

into a high standard of excellence. However, this can be unfair to

both the consumer (who has to pay higher prices and buy a higher level

of quality than he wants) and to the vendor who is forced to design

costly systems that are more difficult to sell. The other extreme

has obvious difficulties of its own.

It is recommended that the document contain a prominently displayed

statement of general intent at the beginning. The present document



suffers from this problem in several locations. (For example, the

wording of section S-615-14.4 places some strong constraints on the

nature of the control system that can serve to prevent acceptance of

adequate, but substantially cost-cutting approaches to design of this

subsystem.)

It is recommended that the wording of several sections (identified in

Section IV of this report) be ameliorated to permit a wider range of

design approaches.

A very serious problem with the present document is the difficulty with

which it is read and understood by the people (such as local building

inspectors, plumbing contractors, small solar equipment manufacturers

and vendors, etc.) most likely to have to use it. This difficulty

stems from the following problems:

1) Its length. The "meat" of the document is buried in a long

series of sections that are of lessor or no importance to

the reader. Although there may be good legal reason for

inclusion of extensive requirements in a large number of

areas, to do so greatly reduces the effectiveness of the

document.

2) Its sentence structure. Many of the more important sections

contain excessively lengthy sentences couched in legalistic-

sounding phrases that are difficult for the average reader

to follow.

3) Its overly technical nature. The document is written in

the language of scientists, engineers, attorneys, and

academicians, and as such is not very accessible to the
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people (including the consumers) that might wish (or be

forced) to use it. Presently, these people are forced

to consult with technically trained and Tairly well-educated

individuals to interpret the document (i.e., to tell them

what they can't do). In a more readable form, they could

perform this interpretation themselves more easily and

probably with greater compliance to the intent of the

standard.

4) Its reliance on other Standards. Many users will not have

ready access to referenced Standards.

The document serves (attempts) to define, limit, or control the prac-

tices of a number of poeple in an industry. But in practice it will

not be sufficient to simply write a complicated document and expect

its requirements to be carried out.

We have, then, a dilemma. For a standard to accomplish its primary

function of protecting the public, it must cover every contingency,

every situation, and must not leave any area of potential hazard

overlooked. In short, it must be truly encyclopedic. However, its

content must be accessible to the people who will use it, or who must

live by it.

It is tempting to suggest the publication of two documents, one a legal

and technical standard; and the other, A popularized, simplified version.

However, this would amount to having two seperate standards.

Probably the best solution would be to illustrate the Standard through-

out. Examples, such as Fig. I & 2 should be included, as well as
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expanded, simplified commentary text.

Failing this, a companion volume or appendix to the Standard could be

issued, containing the illustrations and supporting commentary on the

level of a high-school or vocational school shop text. It should be

explicitly stated that the purpose of such a volume would be supportive

and illustrative, and that the text of the actual Standard is the final

authority.

As a first step in identifying the minimum necessary content of the

supplementary material, we offer Table 1, Common Compliance Problems.

This table lists sections of the standard which were referenced most

frequently by the HUD Solar Water Heating Initiative Project staff in

evaluating systems for compliance. These are the sections which need

first attention, and would most immediately lend themselves to modi-

fication for accessibility to actual, real-world users of the Standard.

IX. Addendum 

A paper closely related to the content of this report was presented

at the 1978 Denver meeting of the American Section of the International

Solar Energy Society. This paper is attached as Attachment 1.

A

a



,

169

TABLE 1

COMMON 77-1272 COMPLIANCE PROBLEMS

Problem 

No mixing valve

No shutoff valve

No tank drain

Wrong pipe locations

No P.T. valve

No fail-safe freeze

Manuals

Improper sensor location

No isolation valves

Requirement for isolation

Efficient operation

_

77-1272 Section 

S-615-10.6

S-615-10.7.1

S-615-7.4

S-615-7.6

S-615-7.9

S-615-14.1
S-615-10.15

S-600-3
S-600-3.1
S-600-3.2
S-600-3.3

S-615-14.4

S-615-10.5

S-615-1.2

S-615-14.4
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Figure 1
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Figure 2
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Appendix I

Brief Report of System Evaluation Procedure 

1. We check that all items of information are present, including:

vendor application sheet
system identification forms
schematic diagram
plumbing sheet
collector test report
manuals

2. We obtain information on all components:

pumps
materials
warranties
ratings, electrical & mechanical
recommended fluids

controllers
electrical characteristics
control characteristics
warranties
independent test lab reports or UL approval

heat exchangers
materials
construction

heat exchange fluid
composition and toxicity
flash point

storage tank
materials
size
warranty
insulation

valves and other components
material

insulation
material
thickness
R-valve

3. We check the warranties for compliance

4. We check the manuals for compliance.

•



•

173

5. We check the system for compliance.

6. We size the system for compliance.

7. We check the collector reports for compliance.

8. We certify the system.

(

35-648 0 - 79 - 12
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Appendix II

FLORIDA HUD PROGRAM MANUALS CHECKLIST

I. INSTALLATION
Aimed at knowledgeable installer

1. Schematic Diagram
One-to-one correspondence with HUD system

2. Description of plumbing and electrical
connections in reasonable detail

3. Description of collector mounting
including method of anchoring to
roof or rafters

4. Description of roof penetrations -
needs a good (typical) diagram (for
plumbing and electrical penetrations
in particular)

5. Start-up procedure
(first-time)

6. Parts list (Vendor supplied)
Reasonably complete list of parts/
materials required for installation

7. Parts list (Non-vendor supplied)
Reasonably complete list of parts/
materials required for installation

II. OWNERS
Simplified operation and maintenance - aimed
at average homeowner

1. Schematic Diagram -
as above

2. Description of operation including
normal and freeze modes. Tell the
homeowner how it works, not how great
it is.

3. List of major components with manufacturers
names and addresses. Pumps, controller, panel,
tank. If you relabel, you can list yourself
as manufacturer.

J Acceptable
X Unacceptable
? Questionable

•
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4. Drain and fill procedures to isolate
and drain collector loop without more
than momentary interruption of DHW
service.

5. Other maintenance procedures, if any.

6. Adequate information to determine if
system is working properly. Give a
procedure for the homeowner to see if
his system is working properly. What
should it do? What should it not do?

7. Emergency procedures
A brief section on emergency (example:
a leak in attic piping - what should
owner do?) and safety (example: don't
burn yourself on piping or scald yourself
when operating P.T. valve.)
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Attachment_ I

USE OF THE HUD S!1!:Ir." T Ti. pNy. pNy \FDS IN EVALUATING
SOLAR DC!Ii.:".TIZ WATCH S.:SILMS FOR THE

HUD/FLORIDA SOLAR PJT WATER HEAT1NS INITIATIVE

S.M. 51,m.an
Florida Solar Energy Center
Cape Canaveral. Florida
32920 USA

T.S. Hill
Florida Solar Energy Center
Cape Canaveral. Florida
32920 USA

O.C. Hancock, Jr.
Florida Solar Energy Center
Cape Canaveral, Florida
32920 USA

S.O. Starr
Florida Solar Energy Center
Cape Canaveral, Florida
32920 USA

&BSTRALT 2. SCOPE, INTENT, AND ORCANIZATION OF THE Srend

We describe the application of the HUD Minimum
Property Standards (MPS 4930.2 or NBSIR 77-1272)
for evaluation of solar hot water systems proposed
by vendors during the Florida Residential Solar
Water Heating Initiative Program. Problems arising
in the system evaluations (including materials
compatibility, toxicity of heat transfer fluids,
system sizing, collector testing, manuals, control
systeme and freeze protection) will be examined,
leading to a discussion of practical strengths and
weaknesses in the implementation of the MPS docu-
ment. Industry attitudes and acceptance of the
document will be treated. Suggestions are offered
for the future improvement of the MPS and for the
use of the MPS by government agencies and private
concerns.

1. INTRODUCTION

As an encouragement to the solar industry, and a
stimulant to public awareness of commercially-
available solar domestic hot water (DHW) systems
for new and retrofit installation the U.S. Depart-
ment of Housing and Urban Development (HIM) created
1,650 grants of $400.00 each to single family resi-
dence owners and builders In Florida. This HUD/
Florida Solar Water Heating Initiative (HUD Program)
is administered by the Florida Solar Energy Center
(FSEC). Similar HIM hot water initiatives are
currently underway In ten northeastern states.

An important part of the HUD Program involved FSEC
certification that the proposed commercial systems
would meet the HUD Minimum Property Standards for
Solar Heating and Domestic Hot Water (or equival-
ently, the MRS Intermediate Standards for Solar
Domestic Hot Water Systems/HUD Initiative, NBSIR
77-1272, Hereinafter called "the Standard"). The
Standard was used to evaluate the more than 250
systems presented by 54 manufacturers for the
Florida HIM Program.

To date 151 systems presented by 40 vendors have
been certified as in compliance with the standard.
The actual use of the Standard, its interpretation,
observation, observed effects on industry, and
some suggestions for improvement are discussed.

The Standard applies only to the solar energy i's'
ten, and Co immediately associated design and
planning. Apparently, the major intent of the
Standard is to insure certain minimum levels of
quality in DHW systems installed under the PCI
Program. "Quality" can be taken to mean opers...am
effectiveness, structural soundness, durability,
economy of operation, economy of maintenance,
utility, and safety. The Standard first addteseas
site and building design, then proceeds to materi-
als, system design and construction, and finally
considers the problem of siring or predicting tie
thermal performance of solar DHW heaters.

3. USE OF THE STANDARD BY THE FSFC

It was impossible, due to staff, budget, and tip/
limitations, to apply the Standard rigorously.
Instead, we developed a hierarchy of applicatios
for the various sections of the Standard. Some
sections were enforced to the letter, and some ts
the intent, of the Standard. Many sections var.
Ignored or replaced with more specific guidelines.

3.1 Definition of Solar DHW System
The first step in the evaluation process was to
determine what constitutes a solar DHW system 34
what changes to the system would constitute a sr"
tem model change. It was determined that a sole
water heating system consists of the following:

1. Major Components (i.e. collector(s),
storage tank(s), pump, controls, heat ex-
changer and transfer fluid).
2. Plumbing (1.e. piping) tubing, pipe
lation, valves, fittings, hoses. mtc.)
3. Collector Mounting Structure
The following guidelines were established fst

determining what constitutes a new system
model. so

1. Change In collector model number. -e•
2. diange in the number of collectors.

3. Change in the number of storage tanks

(i.e. single tank system versus dual

tank system).
4. Addition or deletion of a major WWI'

eon (i.e. direct versus indirect IlYst°'
puirped versus thermo,yphun system).
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•

V

,r tnege guideslines several equivalent pumps,
storage tanks, transfer fluids or heat

.ngers c.ould be specified for a given system.

of_fv5te_76 Vendell
.tep in the evaluatir.n process was to

rmine the level in the industry infrastructure
he rr,onnsible for applying for system

.:i.ation. Due to site specific areas of the
the instiller would have teen a likely

.iiace. H,wever, this would have resulted in
,floe paper flow and duplication of effort due

11,- ge sober of installers around the state.
duplication of effort, application for

,m certification was required from the system
.:r. The system vendor was defined as the
minv which packages and/or specifies the various
-condo that form a solar DIN system. In most
or the vendor was the collector manufacturer.

a vendor's system was certified, that system
..1 be installed by anyone provided the vendor's
'illation instructions were followed. This re-
:A in minimizing the number of systems for re-
.: hosever, forced us to ignore several site
• lift areas of the standard.

nverall Procedure
• :endurs who wished to participate in the HUD
• ::as were required to submit extensive infor-
.,n and substantiating documentation for their

used system. We required a cooplete set of
,e, identification forms required from a vendor
• each model of solar DIN system. The vendor
—tiled not only each major compcnent of his
,es by manufacturer and model number or other
- designation, but also the materials and

.ant maximum ratings of all plumbing components.
• end or was required to furnish an accurate

-,tic diagram, labelled by the HUD system de-
-ition, which showed all components and the
• --er of interconnection. In addition, each was
-.:Ired to submit a signed certification that the
..ector mounting and system plumbing for all HUD
,tillationm would meet the HUD Standard and local

:•91. This package was the starting point for
-s-es evaluation.

' :roposed system descriptions were submitted to
' assembled files of information collectors,

s. controllers, heat exchangers, storage tanks,
er fluids, and plumbing components. This

:rmation was obtained primarily by directly
ranting the manufacturers of the components.• cooperation of the various manufacturers was

:sellent, except in the case of certain proprie-
:., transfer fluids. (This non-disclosure is

understandable.) When we had sufficient
....nrmation, we conditionally accepted a component

certain types of solar systems. This accept-wan usually hedged with necessary restrictions,
check materials compatibility with other',tea components", or "check pump power req,fIre-

technical review of a systco wa a Process-""E in steps. First, the schecatics and
identification (ores were given a prelimi-

:: 'view for compliance. Such problems as
'IT°. Pumps In open systems, improper control

systems, single-wall"htat exchangers with toxic
transfer fluids, incapacity ot collector loop to
drain, imptoper valves and so on, were usually
evident at this stage uf the process. In addition,
tie .nstallation and oaner's c-inlals were reviewed
at this time. Vend,' were notified of prcblems.
As collector test reports became available, we
sired the systems, usi-.g standard analytical tech-
niques such as (-chart, or inventing non-standard
te,hniques us required. Vendors were soil! led if
their systems required more collector area to meet
the Standard.

When vendors had responded with adequate informa-
tion and co.mpleted any required changes in their
system (usually a process requiring several itera-
tions), the system vas put before a final review
board, which could eltl,r accept the system or
send it back for further refinement by the vendor.
When a system was finally accepted, certificates
(see Figure I) were issued to the vendor. These
certificates served primarily as • signal to the
grant recipients that they could obtain their
grants if they installed the system called out on
the certificate. In addition, any special re-
strictions or warnings pertaining to a particular
system were called out on its certificate.

3.4 Application of the Standard
For a given vendor application package, we first
asked the question of utility - "is this a solar
DMW system?" - and then carefully examined the
package with regard to the following:

1. Safety
2. Utility
3. Economy of caintenance and operation
4. Durability
S. Structural soundness
6. Effectiveness (siring)

(The reason sizing is last is not because It was
considered least important, but because for most
systems, test reports on the collectors were not
available until late In the evaluation process.)

In the evaluation process. Site and Building De-
sign were almost completely ignored (we did refuse
to accept one system proposing a series connected
pair of collectors, one east - and one west-facing
- but this was as much due to siring as design)
although we did, collect some data (a sketch of the
proposed site) from each recipient application.
A complete examination of each site and proposed
system would have required the expenditure of
substantially more time and funds than were avail-
able for the administration of the program. More-
over most homeowners had strong opinions regarding
the location of their systems. It would have been
futile and injurious to the HUD program to enforce
contrary arrangements.

We reviewed the Materials and Compatibility chapter
of the Standard and decided to treat it as a speci-
fication that the solar DIN systems shouldn't fall
apart, blow away, hurt, electrocute, or poison
people, catch fire easily, dissolve spontaneously,
or deteriorate rapidly. This should be true not
only for the individual components, but for the
entire system when assembled together. This chap-
ter was applied as strictly as possible.
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We viewed the Construction chapter as a specifi-
cation of good design and construction for the
various parts of the system, and for the entire
system taken together. Numbers were brought into
the do: anent where possible (e.g., "the outlet
tcooerature shall not exceed 140°F"). Some room
was left for innovation in approaching any of the
de,:red functions of a solar DIT.4 system, such as
hsating water, not freezing or exploding, and so
forth. However, this chapter WAS occasionally coo
restrictive.

3.5 Problems Arising in Application of the
Standard

The problems we encountered can be put into two
broad categories: those due to reluctance of the
vendors, grant recipients, or building officials
to accept Standard, and those due to poor or non-
specific wording in the Standard. Some examples
are given below. (Note - a comprehensive study
and evaluation of the MPS is in progress at the
FSEC. This will entail a complete listing of
specific Standard-related problems encountered in
the HUD program.)

Materials compatibility was a frequently-recurring
trouble. The Standard is specific on this subject,
but public and industrial acceptance of the Stand-
ard's requirements is mixed. Consider the ques-
tion, "can aluminum and copper appear in the same
collector?" This, of course, depends on the na-
ture of their use. Nevertheless, at least one
local building department in Florida has a specific
prohibition against these materials appearing ini
the program prohibited on this basis.

We dealt with the common occurrence of aluminum
absorber plate with copper flow passages by accept-
ing the combination only when the collector enclo-
sure was sufficiently sealed to prevent the intru-
sion of moisture.

A similar recurring problem was the use of cast-
iron pumps in open systems. Even after some of
the vendors involved changed their specifications
to a compatible material, they installed cast-iron
pumps anyway, and subsequently had to change them.

The subject of toxicity of transfer fluids was a
difficult one. The original requirement for double-
wall heat exchangers for non-potable transfer media
was relaxed to a requirement for double-wall heat
exchangers only in the case of toxic fluids. What,
then, constitutes a toxic fluid? Is propylene
glycol toxic? (We thought not.) Is ethylene
glycol toxic? (We thought so.) What about decid-
edly toxic, but low-concentration inhibitors?
What about proprietary substances? Certain toxic
fluid problems were resolved by the vendor's re-
specification of transfer fluid; others have not
yet been resolved. It is predicted that toxicity
will be a continuing problem.

System sizing was initially a severe problem. In
Florida, most systems presented were single-tank
direct systems. This precludes the use of f-chart
for sizing. Arthur Litka, of the FSEC, developed
a program for sizing based on an energy-balance
technique (the "Litka method"), which showed a

*...the same collector, and
wanted one of the best
collectors in the program...

good correlation with the (-chart solar frattLer6
for those systems amenable to f-chart. We used
this method for all single-tank, direct oyster.
Including thermosyphon systems.

Collector testing was perhaps the most .....i
lingering problem. Most test facilities had tacs..
logs, which delaYed testing of collectors and Chw
our receipt of test reports, until late in tha
gram. It is worth noting that some collectors
livered to testing centers before the start of tW
HUD pragram had still not completed • test seques.
at the final deadline for system approval.

In sore cases the test reports and/or facilities
were of dubious merit, 2r in borderline cases,
had to be substantially'by the FSEC to repreamst
properly the collectors In question.

Manuals are a'very important part of • solar DR
system, And were examined very closely in the e
Florida HUD program. We discarded (after consUb.
arable study) the manuals section of the Standard.
We felt that these sections were too vague to be
implemented.

The question, "does this specific manual meet OW
requirements of the Standard?", could not be am-
swered in any instance. However, manuals are OW
only assurance that the vendor's knowledge regard.
ing his particular system would be given to tha
Installer and consumer.

We therefore developed a checklist for manuals
which included the following items: (for the is"
stallation sections - aimed at knowledgeable iar
ateliers); schematic diagram, description of plumb,-
Ing and electrical connections, description of _
collector mounting, description of roof penetra-
tions, startup procedure, list of parts suppll ed
by the vendor and those to be supplied by the iar
*taller; (and for the owners section - aimed at
the average homeowner); schematic diagram, descrWr
tion of operation including both normal and (Terme
protect modes, list of major components with mame-
facturer's name and address, collector loop is.,
lotion, drain and fill procedure, any other peter
eery maintenance procedures, adequate infOrlaa[jaa
to determine if the system Is operating proper'''.
emergency procedures, and safety information.

4. CRITIQUE OF THE STANDARD

The following discussion of the utility of the
Standard is based on practical application of -
the document, and is given In very general terser,
for brevity.

4.1 Strengths '•b,
i) The document is usually not overly re-

strictive.
2) The document speaks in terms of curreotlY

accepted design, but dues not limit in,,

votive design or provides a mechanism for

review of novel design.
3) At least in regard to standard systems,

the Standard usually admits a simple Ye.
or no answer to the question, "does this

*nreworked"

ait
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particular system meet this criterion of the
Standdrd7"

;)4.e io0ument is vague, it is unintelli-
g-tle. (See, for example, the sections of
t!, itardard on manuals.)
Certai, ,ectIons are too site specific or too
s.b:e,tive to be implemented (e.g., Site and
3.11diet Design) in such programs as the HUD
Initiative.
, The .incument is occasionally too restrictive.

(For (,17Zit. the fail safe controls pare-
S-t15-14.1, as stated, requires either

auto7atic draindown or antifreeze systems -
which would disallow most Florida-type re-
circula:ion systems. Also, the efficient
cperatl, paragraph. S-611-I4.4, does not
permat certain innovative control schemers,
such as those involving use of • timer on
the pump and stratification of the storage
tank.)

INXSTFY ATTITUDES AND ACCEPTANCE

't response of the Solar Industry to the Standard
been varied and interesting. The range of re-

sse ran from submittal of elaborate and exhaus-
.,e compliance documents on one extreme to the
'tot's leaving the program on the other. Industry

unanimously unenthusiastic about the Standard.
se prevailing attitude was that the Standard

great as long as it kept "junk systems' off
market. However, when requirements were appli-

:: to their own systems, the process was called
.--ecessary interference and red tape"). In many

the vendor realired an improved system as
• ,asult of meeting the require,ents of the Stand-

ltd eventually expressed satisfaction. On the
•'er hand, SO,W vendors used such requirements as
-meting valves to gouge the recipients. They
Ad vociferously deplore "bureaucratic inter-
vote," and then charge the recipients $70.00
$100.00 to Install a tempering valve with the

Needless to say, this is not a reasonable
i7ge for a $7.50 item with straightforward in-

osilat ion.

• Nanuals Requirements were a particular sore
i'it with most of the vendors. However. most
,̂1 eventually pleased with the manuals they pro-

as a result of the HUD Program.

ts worth mentioning that all of the grumbling
!ai to the Standard was small in comparison to the

over the warranty requirements in the Program.

• 

POSSIBLE FI.TURE IMPROVFMYNTS

"e following are offered for consideration asessibilities for improvement of the Standard in
• of Practicality and utility of Implementation.

g-nrral rule, make sure that an answer
or solution for any sequirrment in A para-
graph or section of the Standard. A simple .
answer should be sufficient for any question
raised. It Is easy to see, for exa,ple, that

aluminum and copper can loi used in the flow
passages if silicone transfer fluid is spe-
cified; however, one cannot look at a manual
and say whether its "maintenance procedures
are cross referenced for all subsystems".
In short, delete subjecti,e matters, and
strive for clarity.

2. As a general rule, amke sure that important
items are treated directly. Consider the
requirement for isolation of the collector
loop in a direct, open system. The para-
graph on System Drainage (5-615-10-5) does
not specify valves for isolation. It spe-
cifically avoids this. To require valves,
one must invoke S-6l5-1.1 on Back-up! Suc-
cinctly stated, don't leave loopholes.

1. Make sure that several sample systems, com-
plete with manuals, are used to test the
Standard before it goes out. These can be
obtained from Industry, or from the FSEC.

4. Obtain industry comment from at least six
vendors. Better yet, get a consensus opinion
from an or such as (ESA.

7. CONCLUSIONS AND RECOMMENDATIONS

It is anticipated that the scope and cootent of
the Standard will dwindle with revision; the various
local, state, and federal agencies will increasing-
ly utilize the Standard as a consequence.

We recommend that government agencies, building
departments, and so forth, use only the sections
of the Standard that they can reasonably apply
and enforce. These may presently be limited to
very simple, straightforward, and objective matters
(e.g. ability of the collector loop to drain in
the event of simultaneous freeze and power failure),
but can be expanded as the need becomes apparent.

It is recommended that Industry become increasing-
ly aware of, take an interest In, and incorporate
the Standard's reasonable requirements into designs.
In the event of conflicts due to innovation, the
sooner input to NBS Is made, the sooner the Stand-
ard can be modified to admit them.

As a recommendation for use of the Standard; when
In doubt, move in favor of the proposed system,
not the Standard. The marketplace should provide
the ultimate decision.
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FLORIDA SOLAR ENERGY CENTER

HUD INITIATIVE

SYSTEM ACCEPTANCE CERTIFICATE

cepted  Seotember 31, 1978 Void Allier SeRtemoer 35. 1978

The soiat domestic water heat, system described nr.en has been I r.wwirti by the Flor.da Snam 
Cer.er and a

cons.dered tr...nCOMIP.OnCe recoirernentsolNESIR 77 1272 'Intermediate Stanoards tOr SOter Dor..esic rsto ,rwer

SW•ntS Hun 10f the 170, flrrar Ponca isesidentiai o.1.i kV.ite, bleating In.t.anye Prrigrarn 6 OD. tO

COn,try.•S %pert, ArlOtOval in Jny Whet HUD ,nnr d pt,rann Tn....Levant e sna.. not 1.4.4Prvital•e,.. •
C

•011.0., on, And I, rote..at.on rr,st Teel JI,D.Kat•le Endes •nd Sr' •OtItt ,....1..1•44.ClaOnS, •-it, •

not to or tue-1 at, enosasement teni y Dy the Lt.,' Centel •ne IS Sttne:: ,ot. ronc, train

brio.

Photon-eaterTM (120)-6

System Description SUBST I TUT IONS ALLOWED WITHOUT PRIOR APPROVAL FROM ['SEC.

Domestic water heating system consisting of:

Collector, Six (6) Highly Unlikely Solar Corporation Model 1

(See Attachment)

Syxivim Vendor-. Highly Unlikely Solar Corporation SymiernChsinbuio,

123 Snort Street
Medium City, FL 33999

This acceptance o tor tbm prnOti mdwated herein and is vold alter thir date shoom nbove Any change orsign. nsatertaJ or

marking vnihout :nor appro..) of Ine Fhe,da Son., Energy Center or evt<krnc• of 001,0. wornmananto ni tauure
 iO lolicne.

Itgasitablf STK, pa, y 1.1ly re51411111 Iev00011011 04 tho darreotance

Clsaiiman - System Es ohlation Board

• -
Director - Florida Solar Lner. Center

F

jr737-1

'10 

FLORIDA SOLAR ENERGY CENTER

Attachment to:

HUD INITIATIVE

SYSTEM ACCEPTANCE CERTIFICATE

September 31, 1978 v....dm,. September 30, 1978

photon-eaterTm (1211)-6

System Description (Continued): NO SUBSTITUTIONS ALLOWED WITHOUT PRIOR APPROVAL FRCIM FSEC.

Pump: Choice of one (1) Inexpensive Pump Corp. Model 1234 or
One (I) CkPensive PUT*1 Company Model 38-56

Controller. Choice of one (I) Reliable Controls Corp. Model 78C0 or
one (1) Defective Control Co. Model EF90

Storage Tank: Choice of one (I) Rough-and-Ready Corp. Model 38-120 or
one (1) Highly Unlikely Solar Corp. Model 2

To be installed in accordance with the Highly Unlikely Solar Corn. Installation Manual and in

accordance with applicable local codes. Appropriate building permits must be obtained prior

to installation. The Highly Unlikely Solar Corn. HUD Grant Program collector and system

warranties must be given to the consumer along with the Highly Unlikely Solar Corp. Operation

and Maintenance Manual.

WARmING, The collectors in this system will not drain completely with gravity In the

event of a simultaneous power failure and freezing conditions, they must be blown out with

compressed air to avoid freeze damage.
1

SymewiVewcior. Highly Unlikely Solar Corporation Sy.teniDat.b.tov
123 Short Street
Medium City, FL 33999

FIGURE 1. SAMPLE SYSTEM ACCEPTANCE CERTIFICATE
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Mr. GREENE. Mr. Butt, in your prepared statement, you indicated
that a number of voluntary consensus standards were being developed
by the industry in conjunction with Government and others. Could you
comment initially on how consumer input and new technologies are
assured participation in the process of developing those new
standards?
Mr. Burr. Let me address the first question concerning consumer

input. In the work which has been carried out by SEREF, which oper-
ates through a number of committees—four technical committees and
a steering and oversight committee—we have consumer representation
on each of the committees. The consumers' representatives in turn,
since many of them are not technically trained, are encouraged to bring
technical consultants with them.
The key thing, I think, that makes it possible to get meaningful

input in this manner is that, because of the DOE funding for this
program, we are able to pay their expenses and a modest honorarium
so that they are indeed in a position to be there and be heard and make
their inputs known. From our point of view in preparing this particu-
lar standard—which is a labelig and certification procedure for col-
lectors—we have definitely found that we are better off for having had
them there. We will have a better product when we get through. And
I think that is important.
Mr. GREENE. The SEREF proposal, of course, is only one of many

that relates to the various parts of a typical solar system or solar sys-
tems in the broad. Do you know if such similar requirements are im-
posed upon ASHRAE, ASTM, and various others that are developing
those standards?
Mr. Burr. In general, all of those organizations do, in their com-

mittee structure, have consumer represenation. The effectiveness of it
varies somewhat. I must say, in my judgment, it is probably not as
generally effective as it has been in the SEREF program because of
the difficulty which the consumers' representatives experience in being
able to get to the meetings. Often this is simply a financial difficulty.
Mr. GREENE. The key, from your perspective, would be that the

consumer should have, one, the opportunity to participate and, two,
they should have access to or themselves be experts.
Mr. Burr. Yes, sir. Those two plus, since their organizations are

generally very short on funds, some funding assistance, I think, is
indicated.
Mr. GREENE. The standards process is one which few of us under-

stand very well. Could you describe generally the process by which
standards are developed, generally how they are incorporated into
model codes, and then how model codes are relied upon by local and
State building code officials?
Mr. Burr. The first step, of course, is to perceive a need for a stand-

ard. In the case of the solar standards, this has been done through the
American National Standards Institute's Steering Committee on
Solar Standards, which, with a great deal of input from the National
Bureau of Standards, has developed a matrix of all of the standards
which we feel ultimately will be required in the solar business.
Let's use ASTM as an example. Generally speaking, a specific com-

mittee of ASTM will accept responsibility for preparation of the
standard. It will in turn delegate the actual work to either a subcom-



mittee or a task force of a subcommittee who will meet, discuss the
various aspects of the standards. One or more members of that com-
mittee will prepare a draft or portions of a draft for assembly to-
gether. These drafts will be circulated, debated, modified, and gener-
ally hammered out into something that is a consensus. Although not
required by ASTM's rules or procedures, very often very close to a
100-percent consensus agrees, yes, this is a good document; it protects
me and it protects the other fellow, because the other fellow has been
heard, too.
That document will go to balloting by a subcommittee usually, as a

first step. An attempt will be made to resolve negatives, to make
changes to satisfy people who voted negatively. The standard will then
go as a next step to ballot by the entire committee, and the same
things happens again. Then, finally, it will go to balloting by the
entire association.
Code authorities—in most jurisdictions what is used is a model code

or a slightly modified model code, and there are four major model
code organizations. They will then reference those standards and in
effect say in their code that this piece of equipment has to meet ASTM
standard number thus and such. Usually, they will add to that "or
equivalent" so as to permit some latitude and flexibility.
That, in general, is the process. One always has a problem, however,

in writing a standard, of trying to strike some sort of balance be-
tween a very definitive standard and still permiting some latitude for
innovation. In a rapidly-evolving industry such as the solar industry,
this is a significant problem: Just how you do it so you accomplish
what you want to do in terms of protection of the users and assurance
of quality or assurance of performance but yet not at the same time
make it too difficult for something new to gain acceptance. It is just a
problem that you have to face.
Mr. GREENE. Recognizing the delicacy of the standards development

process, it would be correct, however, to say that development of a
standard is an intermediate step in the process of providing some
protection to consumers. That is, there is development of the standard.
It is recognized by a code authority. Then it is incorporated into the
provisions of law administered by particular States and localities. So,
as a consequence, the standards development process is only sort of
one-third of the way down the road. Would that be a correct
statement?
Mr. Burr. Absolutely.
Mr. GREENE. How long does it take generally from the time a stand-

ard is agreed upon until the time it has the force and effect of law?
Mr. Burr. In other words, is incorporated in a building code.
I do not think I can give you an accurate answer to that. My primary

activity has been in the standards area rather than in the code area.
Mr. GREENE. I see.
Generally, could you give us some broad estimates or ranges of how

long that takes? Does it take months? Or does it take years?
Mr. Burr. In the case of solar, it seems that it happens rather quick-

ly, in a matter of months.
Mr. GREENE. Putting the development of standards in the context

of today's hearing what standards have been developed to date deal-
ing with solar devices or solar systems?
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Mr. Burr. The HUD "Intermediate Minimum Property Stand-
ards," of course. The Sheet Metal and Air-Conditioning Contractors
National Association's installation standards. The two ASHRAE per-
formance measurement standards. The Air Conditioning and Refrig-
eration Institute's number 910, which is a form of rating, labeling, and
certification standard. The SEREF rating, labeling, and certification
program, which is substantially more extensive than the ART program,
is very close to being finished, but is not finished. It will be substan-
tively finished in another 30 to 60 days.
There have been some standards developed in Florida, which are

being applied in Florida. There is a body of standards that exist in
California to determine eligibility for the California income tax
credit. There is one model code that incorporates solar provisions—un-
fortunately, not very well. And there may be some others that I am not
aware of. But those, I think, pretty much catalog what is finished as of
today.
Mr. GREENE. Other than the HUD standard and the standards you

have mentioned in California and Florida, which relate to those States
only, how many standards of those that you have mentioned have the
force and effect of law? Any?
Mr. Burr. Compliance with standards is generally, insofar as the

standard itself is concerned, voluntary. The force and effect of law
comes into play when these standards are referenced in a building code
which then, by adoption by local jurisdictions, becomes a regulatory
requirement within that jurisdiction.
There is a code in Los Angeles. A number of jurisdictions have

adopted the code which I referred to. I do not know how many.
Mr. GREENE. Would it be fair to say that coverage by these codes or

recognition by code authorities and by States and localities of these
particular standards is spotty?
Mr. Burr. Yes, that certainly would be fair.
Mr. GREENE. Congressman Gore discussed earlier ASHRAE 93-77,

the test standard for collectors and also asked you some questions
about the adequacy of labeling and matters related to that.
There are, however, from the consumer protection perspective, ques-

tions about durability and reliability, both with respect to collectors
and, as Mr. Meeker indicated before, various components and also
for systems. When can we expect standards to be developed by the
voluntary process for durability and reliability for individual com-
ponents of systems and then for systems themselves?
Mr. Burr. The last staus report I saw on that subject indicated that

some of the ASTM standards in this area should be forthcoming in
the next 6 to 12 months. There are a series of these involved.
There is some very important work in this area being done as a part

of the Department of Energy's collector test program, which is cur-
rently underway, that will give us a great deal more data to use in this
standardization process and in developing new standards and modifi-
cations to existing standards. I believe, perhaps, the DOE people can
respond to some detailed questions regarding their program better than
I can.
Mr. GREENE. But would it be fair to say that the consumer cannot

immediately expect standards to be available for recognition by code
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authorities
' 

et cetera, immediately, dealing with durability and
reliability?
Mr. Burr. That is correct, yes, because we are probably 6 months

away from being able to address that broadly.
Now, a few aspects of it can be dealt with at this point of time. But,

to address it broadly, we are perhaps 6 months away from being able to
do that.
Mr. GREENE. One of the matters which has been brought to our at-

tention is the difference between the effectiveness and efficiency of com-
ponents as they are tested by themselves and the effectiveness and effi-
ciency of components as they operate inside a system. It has been
argued that, for some components, it is unfair to the consumer to have
a component-labeling standard or a component-testing standard
because they are never operated by a consumer-individually.
'Could you comment on that?
Mr. Burr. Well, yes. ASHRAE is developing, at the present time,

a thermal performance measurement standard for measuring the
thermal performance of complete residential hot water systems. As
soon as that standard is available, I anticipate that a rating, labeling,
and certification program to use it will immediately begin to be
developed.
It is of help and assistance to the consumer, I think, to be able to

compare the characteristics of collectors. True enough, a good collector
may not operate in a poor system to its full efficiency. But, given that
there are substantial similarities between systems and some general
rules of thumb, for example, which are followed rather widely as to
gallons of storage per square foot of collector. I think labels that will
be available shortly that identify relative performance of collectors
should be quite useful to the consumer. But, obviously, it will be still
more useful in the future when he is able to have a rating on the entire
hot water heater.
Mr. GREENE. When can the consumer expect to see a system rating

program generally available in the country for hot water heaters and
then for space heating systems?
Mr. Burr. The ASHRAE standard is presently in draft form being

circulated for comment. It would be my estimate, let us say, that we
should be able to get our hands on that standard as a finished document
to begin an implementation procedure, probably this coming spring.
This is my estimate of when ASHRAE might be completed with it.
Mr. GREENE. And implementation might require how much time?
Mr. Burr. Development of rating, labeling, and certification pro-

cedures based on that standard depends a little bit on how the standard
ends up looking. But I would hope that we would be able to do it
within 6 months.
Mr. GREENE. Would it be fair to say then that, other than for HUD's

intermediate minimum property standards, which covers, as you
suggest, perhaps 20 percent of the installation out there, that the
consumer is pretty much on his own right now?
Mr. Burr. Well, not entirely so, sir. Most of the water heater system

manufacturers, for example, do have data available which identifies
performance of their product under standard conditions.
A problem, of course, is the manner which this is calculated. It is

not uniform. So, there may be some lack of total comparability.
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Most of the manufacturers of water heater systems do provide in-

formation concerning the types of materials used in the system. So,

there is a good deal of information available. It is of a sort, however,

at this point in time that I think requires that the consumer spend some
time studying it and evaluating it and following the guide, for exam-
ple, in Mr. Meeker's pamphlet.
It is something that requires more effort on the part of the con-

sumer than consumers normally make in purchasing a product. And
that is part of our problem, of course. It is a major part of our problem.
Mr. GREENE. Recognizing a general lack of standards but recogniz-

ing that manufacturers are providing some information to consumers,
what would your advice be beyond what has already been suggested to
the individual consumer who wishes to buy a safe, reliable and effective
system?
Mr. Burr. About the only thing I would add to what is in Mr. Meek-

er's booklet and was explained by him previously and the things that
Dr. Yarosh mentioned—in choosing the contractor, choose one that
has been in the community for some length of time. Preferably it
would be a father and son business in that community, one that you
think is going to be there for the next couple of generations that is
very important. Of course, whether it is a solar installation contractor
or an automobile dealer, for that matter, that to me is most important.
Mr. GREENE. Would you suggest that consumers look toward, for

example, the durability and reliability certifications that are pro-
vided under California law for individual systems or individual
collectors?
Mr. Burr. Yes, I think so. This reinforces the consumer's own

judgment. It helps him greatly. He may not be able to locate a con-
tractor who has been around for a generation or two. There may not be
one available. And this would help particularly in those cases.
Mr. GREENE. Let me take you through standards from perhaps a

more industry-oriented perspective.
There have been some who suggest that standards can be over-

burdensome and that the HUD intermediate minimum property
standards have been possibly overburdensome. What is your per-
spective on that?
Mr. Burr. There are some individual areas in which the HUD inter-

mediate minimum property standards are excessively demanding.
These are some of the things that need to be changed. There are some
tlings in there that unnecessarily add to cost.
Mr. GREENE. Could you identify specific things which add cost

without adding consumer benefit or consumer protection?
Mr. Burr. I will think back a little while because it has been a while

since I reviewed them.
In one place they required that, in the case of nonaqueous heat trans-

fer fluids, the flash point had to be, I think it was, at least 100 degrees
above the maximum no-flow temperature of the system. The flash point
is a technical term. And it is not the temperature at which a self-sup-
porting fire will occur that is another thing which generally is a
higher temperature for the same material.
That particular requirenient which, for some purposes, HUD sub-

sequently waived would limit the use of nonaqueous fluids to rela-
tively few fluids, most of which are characteristically fairly expensive.

(
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That is one example that I can remember. That was one that I per-
sonally got mixed up in.
Mr. GREENE. Mr. Yarosh, in your presentation to the Second Na-

tional Conference on Standards for Solar Energy Use, you are noted
as having suggested that design suggestions, as opposed to absolute
standards, would be a more appropriate way of going forward. Could
you comment on that?
Mr. YAROSH. Yes. I am not sure—for instance, you asked when

will thermal performance standards be established—I am not sure
we want to establish pass-fail thermal performance standards.
I worry about the fact that, if we do in fact require minimum

thermal performance, are we removing, as an option, from the poten-
tial purchaser the decision to optimize, for example, on the maximum
number of Btu's per dollar. In other words, we have to be extremely
careful when we establish standards that we do not decide we want
all Cadillacs constructed in order to insure reliability. It may be
cheaper, depending on the particular circumstances that exist, to buy,
if you will, a less reliable system, a system that may not last quite as
long but may be significantly cheaper.
We have in fact evidence of that in the solar field already. Certain

kinds of systems would not meet some of the tentative standards, but
they are very inexpensive systems.
I am not sure we want to remove those options.
Mr. GREENE. Let me interject there, if I might.
Does that suggest then that one of our potential options would be

to require testing for durability and testing for thermal performance
and labeling in accordance with such tests but not establish that a
minimum cutoff be provided?
Mr. YAROSH. Not establish pass-fail standards, for instance, to meet

different kinds of requirements.
Mr. GREENE. Just tell the customer what he is getting.
Mr. YAROSH. Yes, it is particularly difficult when you are

going to offer tax credits or incentives of certain kinds to require mini-
mum performance without considering economics
Mr. GREENE. Let me stop you for just a second.
Mr. Butt, would you agree with that as being an appropriate way

of going forward?
Mr. Burr. I think you have to look at different aspects on a case-by-

case basis. In terms of thermal performance, a mandatory minimum
rating, I think, would be unquestionably a mistake. In terms of some
other factors that relate very specifically to durability or even to
safety, certainly, I think there are going to have to be pass-fail
standards.
So, I think we have to be careful. But I think that we should look

for a system that has both in it.
Mr. GREENE. Thank you.
Mr. Yarosh, would you continue.
Mr. YAROSH. Let me give you an example of some of the difficulties

we have run into and were brought out in the New York meeting.
The ASHRAE 90-75 was a standard that was developed with re-

spect to energy efficiency in buildings. We since have determined that
we can do much, much better than the standards in A SHRAE 90-75.

N1,1
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That was adopted as a part of many codes. I think there are at least
25 States that have that in their code.
One of the problems with our efforts to accelerate the development

of standards and move them in the codes is that they tend, when they
get adopted into codes, to become hardened, to get set in concrete; and
you cannot change them easily. Twenty-five States still have ASHRAE
90-75 as part of their codes, even though we know we can do much
better. That is important nowadays, when we are trying to encourage
improved energy utilization.
What I am concerned with is the fact that we are trying to accelerate

a process that normally has taken, in the engineering field, many,
many years. We are trying to compress that down to terms of almost
months. In doing that, we are likely to make decisions which, upon
reflection, will not have been very wise. They may damage the industry,
conceivably, more than they help.
I agree with Mr. Butt that certain kinds of standards on reliability

probably can be instituted. But I would look very carefully about those
to see how they impact the industry and public. Standards might im-
pact seriously on costs. You do not want to build a system of very
high standards which will, essentially, require significant subsidiza-
tion because of the competitive position of solar with respect to alter-
native energy. That is another danger that we have to be alert to.
In Florida we do have some standards above and beyond the 93-77.

For example, we run exposure tests for a minimum of 30 days on every
collector that we test. Then we retest the collector to see if its per-
formance has held up. If it falls 10 percent below the previous test
performance, we will not certify that collector. We also examine for
other things which are stipulated. Those are in the documents I sub-
mitted for the record of this committee.
I think that it is important that we recognize that we might be

expecting too much, too soon, from what I call an infant and fragile
industry.
I also concurrently recognize that, with the Government being the

main driving force through incentives that we expect soon, that they
certainly incur an obligation to be sure that they do not encourage the
use of poor systems. They must also recognize that they do not want to
devise a program whereby they impact on costs and on the designs of
systems to the point where they build Government subsidies into the
whole process for a very long time. Those are some of the concerns.
Mr. GREENE. Mr. Butt, in your prepared text, you noted that the

industry does not "disagree with the concept of a minimum guarantee."
What minimum guarantees would the industry not oppose?
Mr. Burr. What I am referring to there is, in the event that as a

condition for eligibility for Federal tax credits—as is true in the case
of California as a condition for eligibility for their tax credit—a mini-
mum warranty or guarantee is required. As a matter of principle we
would not object to that as being one of the things that was required
for eligibility for the tax credit.
Mr. GREENE. Mr. Yarosh, you mentioned in your earlier comments

that the Department of Energy demonstration program was not pro-
ducing data that was especially relevant to the field. Would you specify
what you were talking about there?
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Mr. YAROSH. What I have suggested in the past is this. We are sus-picious that some of the kinds of information that we see in thenormal private market sector transaction you may not see in the demon-stration programs. The primary reason for that is the difference in thedegree of expert oversight that the systems and installations see.For instance, in a normal private market sector transaction, Joe Doeis interested in a solar system, and he may look in the phone book. Hegoes around and visits a few dealers. He does not hire an energy orsolar consultant. He has no expert body to go to. He makes a decisionpretty much on his own and probably mostly through information thathe gathers from the system vendors he has talked to or others whohave systems.
In the demonstration programs, even in the HUD solar water heaterinitiative, there is expert oversight. For example, our engineers andscientists have pored over systems and evaluated them and put themon a list before we permitted someone to select a system for the $400grant. It is the same way in the demonstration programs that arefunded by DOE. There is normally a significant amount of technicaloversight.
So, some of the kind of problems that would surface in a privatemarket sector transaction will not be seen in Government programsbecause you have people looking this thing over.
That is why I have made the appeal that in addition to gatheringdata from our demonstrations, we go out and find out what the guyon the street is running into who purchased a solar system. What arehis problems? And what have his experiences been?
Mr. GREENE. Thank you.
Mr. Chairman, I have no further questions.
Mr. Moss. Mr. Wunder?
Mr. WUNDER. Thank you, Mr. Chairman.
Mr. Meeker, in testimony earlier, you indicated that the second yearaverage for savings for hot water was 40 percent.
Mr. MEEKER. Approximately 40 percent, yes.
Mr. WUNDER. During the break, I asked you what that meant in,dollars. You indicated to me that it was roughly $130 a year.Mr. MEEKER. That would be 50 percent, but it is close enough.Mr. WUNDER. I took that and increased it by 10 percent a year,assuming that the utility costs would go up 10 percent a year. It tookme 12 years to amortize what you indicated earlier was your $2,500average cost. That is a long time before any economic benefits arederived.
Would you not agree that, in order to implement these solar systemson a wide scale basis, it is going to take quite a bit of Governmentsubsidy to reach the average homeowner and even the above-averagehomeowner?
Mr. MEEKER. Much more than it is now correct. Keep in mind thatthe figures that I gave you were predicated roughly on the averagefamily of four at approximately $260 a year cost of hot water heatedwith electricity in our service area.
The difficulty that I have when you look at it that way is that itis not attractive for the average family of four right now. I think I
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indicated earlier, if you have more people in the family, six or eight
people, while your percentage of savings might be somewhat lower
than, say, 50 percent, your overall dollar savings is much greater.
Therefore, the payback is a little bit quicker.
You have to identify the market. Again, I think the solar industry—

I do not want to say were trapped, but that is the only word that
comes to me right now. People thought that all they had to do was
put a solar collector on their home and save all kinds of money.
Mr. WUNDER. Immediately.
Mr. MEEKER. That simply is not true.
You have to identify the market. The market is there, the people

who use more than the average amount of hot water. Unfortunately,
right now it is the family who is making more than the average income.
But the market is there.
Mr. WUNDER. Can a solar system of the sort that you install break

down, malfunction, and the homeowner, the consumer, not know about
it?
Mr. MEEKER. Unfortunately, yes.
Some manufacturers now do offer an option where you can spot it.
Mr. WUNDER. How?
Mr. MEEKER. Right now I still think the control is the biggest

problem. If the control malfunctions, either the pump will not turn on
or it will not shut off. If the pump does not shut off in the North, and
you have got freezing temperatures out there, you are taking all the
hot water that you built up during the day, and you are throwing it
out to the low temperature at night. So, you are losing a significant
amount of energy.
You might be able to hear that if you go down to the basement and

listen for the pump. However, most pumps are rather quiet today;
you almost have to go over and put your hand on it to get a vibration
to feel if it is running. But, if a control breaks down and it does not
operate the pump, in most cases the homeowner—unless he really wants
to go out there and really is enthused with solar and checks it out every
day, will not notice it.
To answer your question how—what we did is put an elapsed time

meter on the control. So, when we monitor it weekly, our technicians
go out there. You can tell how many hours during the week that pump
has operated.
Probably a little bit cheaper method of doing this would be to install

a light indicator in the kitchen or upstairs so the housewife,. or who-
ever, could look at it and see, if it is a sunny day, that light is not on
then the pump is not working.
The same thing would be true if, at 11 o'clock at night, the light was

on and the pump was running. If it is 20 degrees out there, then you
know you have a problem.
Mr. WUNDER. What you are describing now is what Mr. Yarosh

talked about earlier; the level of sophistication that you have in your
demonstration project is far greater than the type of person in a pri-
vate transaction that he was talking about.
Mr. MEEKER. No doubt about it.

35-648 0 - 79 - 13
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Mr. WUNDER. In your experiment, were the systems that you put in
exclusively solar hot water?
Mr. MEEKER. They were all hot water with electric backup and all

retrofit systems.
Mr. WUNDER. In terms of the sophistication of the system, is space

heating more sophisticated than hot water alone?
Let me go up the ladder. Space heating plus hot water; and then

space heating with air-conditioning and hot water.
Does it go up in terms of level of sophistication of the system?
Mr. MEEKER. I think you have to identify the region of the coun-

try you are talking about, for one. Certainly in New England it would
not do you any good to retrofit a solar heating system, in my opinion;
because you have to insulate the heck out of a home. It would be rather
costly, also. However, in the South you have a different story.
In New England, I would think right now, on a retrofit basis, the

best type of system to install would be solar hot water—then solar
water and space heating.
Mr. WUNDER. To get back to the thrust of my question. Let me ask

Mr. Butt this question.
Are solar hot water systems the least sophisticated in terms of the

hardware, let us say?
Mr. Burr. There is not much difference in sophistication between a

hot water heater and a space heating system, just primarily a difference
in size. When you go from that to a solar-driven air-conditioner, then
you do make a great change in the degree of sophistication.
Mr. WUNDER. The types of problems that Mr. Meeker and his com-

pany found with the least sophisticated solar system could therefore
be considerably greater when you go to this more sophisticated system
because of the fact that it is more sophisticated, and it may have this
greater propensity, if you will, to have a problem. Is that a fair
statement?
Mr. Burr. The difference in the case of a space heating system is, as

I mentioned, not very great. You do not really have many more dif-
ferent kinds of things to go wrong. When you get to the air-condition-
ing, then indeed there are a whole additional list of things that can go
wrong.
Mr. WUNDER. Thank you, Mr. Chairman.
Mr. Moss. Are there further questions? Mr. Gore?
Mr GORE. I have a couple of questions following up on counsel's

questions.
Mr. Meeker, you said that solar space heating would not be viable in

New England. I am not sure that is completely accurate. I have seen a
number of houses that use solar space heating in New England.
We had hearings earlier on passive solar heating. Some of those sys-

tems work extremely well in any climate in the United States. And
there are some active solar space heating units in New England and
climates similar to New England that do work.
You mentioned the importance of insulation. I think that most

people would agree that insulation is a prerequisite for solar heating
through the United States.
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Mr. MEEKER. I thought I said—I am incorrect if I did not—on a
retrofit market. In other words, if you were going to install a solar
space heating system on an existing home—and in New England most
of your homes are of an older nature and are not insulated the way
they should be—then you would have an awful problem.
Mr. GORE. Yes, insulation is the first step that a consumer should take

before getting very interested in solar energy. Would you agree with
that, Mr. Butt?
Mr. Burr. Absolutely; no question at all.
There are difficulties associated with retrofitting something as large

as a space heating system to most existing homes. There are difficulties
with retrofitting an existing home so as to make insulation adequate.
You can usually do that, of course, in the attic. It is often rather diffi-
cult, to the point of being impractical, to do it in the walls.
Our own view is that, in the space heating area, for a number

of years to come, what we will mostly see are applications to new resi-
dences and water heaters. Since there are so many more existing resi-
dences than there are new ones built every year, the bulk of the water
heater market, I think, will continue to be retrofits.
Mr. GORE. I wanted to make one final point on this notion of sophis-

tication and see if you agree with my information about this.
When you get to cooling, then you really increase not only the sophis-

tication but the availability—all kinds of problems enormously. Solar
cooling is in a completely different ball park than solar heating or
water heating. Is that correct?
Mr. Burr. Absolutely.
Mr. GORE. As for the difference between space heating and water

heating, it is really not one of sophistication; it is one of size and
capacity. The differences in sophistication come between air systems
and water systems, between systems where you drain the fluid during
the winter, systems where you use antifreeze-type compounds, systems
where you mix the hot water or where you have the heat transfer. But
between space and water heating, there is not that much difference.
Mr. Burr. That is correct.
Mr. GORE. Thank you, Mr. Chairman.
Mr. Moss. Gentlemen, we want to thank you for your appearance

here. It is helpful to the committee in the furtherance of its work. At
this time you are excused.
Mr. Burr. Thank you, Mr. Chairman.
Mr. Moss. Our next witnesses will be a panel composed of Mr. Joseph

Sherman, Mr. Carl Conner, Mr. Mike Power, and Mr. Dave Engel. The
witnesses have no statements.
Mr. Gore?
Mr. GORE. Mr. Engel, in your August 25 status report on solar

energy, which has been circulated for public review and comment, the
consumer protection actions of the Federal Government are treated
in a single paragraph.
On page IV-19, the report observes, "Widespread public confidence

is a critical factor for increasing solar energy use." I would presume
that the reverse is also true, that a widespread lack of confidence would
quickly reduce solar energy use, as happened with heat pumps, as the
chairman referred to. Is that a fair assumption?
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STATEMENTS OF JOSEPH SHERMAN, DIRECTOR, DIVISION OF EN-
ERGY BUILDING, TECHNOLOGY AND STANDARDS, DEPARTMENT
OF HOUSING AND URBAN DEVELOPMENT; DAVE ENGEL, CO-
CHAIRMAN, INSTITUTIONAL INCENTIVES AND BARRIERS
PANEL, DOMESTIC POLICY REVIEW OF SOLAR ENERGY INTE-
GRATION GROUP, HUD; CARL CONNER, PROGRAM MANAGER FOR
STANDARDS, CODES, TESTING AND CERTIFICATION, DEMONSTRA-
TION BRANCH OFFICE OF SOLAR APPLICATIONS, DEPARTMENT
OF ENERGY; AND MIKE POWER, Ph. D., COCHAIRMAN, INSTITU-
TIONAL INCENTIVES AND BARRIERS PANEL, DOMESTIC POLICY
REVIEW OF SOLAR ENERGY, DOE

Mr. ENGEL. Yes, sir.
Mr. GORE. In part six, Opportunities for Federal Action, there is

another discussion of the need for consumer information and protec-
tion. It is also quite brief. It states, "Since many such services are the
responsibility of State governments, the Federal Government may
choose to work largely through the States."
Four options are listed. I would like to examine each one of them.
The first is support of diverse solar information and education pro-

grams including the use of neighborhood and community groups.
Does either DOE or HUD have a coherent and comprehensive policy

regarding the categories and quantity of information that will be
presented to potential solar consumers and which defines the medium
and the means of information transmission?
Mr. ENGEL. One of the key elements of the HUD-DOE solar pro-

gram is the National Solar Heating and Cooling Information Center,
which is funded jointly by HUD and the Department of Energy.
That is probably at the point the major vehicle for the outreach of
information to consumers and to the building industry, which in some
ways are consumers themselves.
Some of the publications are broadly disseminated. One in par-

ticular, "Solar Energy and Your Home," has been distributed to over
3 million households in the past 2 years.
I think probably Mr. Sherman could talk in more detail about the

nature of that information program.
Mr. GORE. Mr. Sherman?
Mr. SHER1VIAN. You have seen most of the material in prior commit-

tees. We do, through the National Solar Heating and Cooling Infor-
mation Center, distribute consumer information ranging from
consumer tips on solar energy through what it is like to have domestic
hot water in your home, as well as solar heating in your home, what
to look for, and what not to do—including things like Mr. Meeker's
book. So, we do do information dissemination to the general public
as well as individual constituencies that we are trying to reach, such
as the builders, the manufacturers, and what have you.
As far as the longer term role, there is a role for: .thAt information

center as well as the regional Solar Energy Research Institute4, arid
the national SERI. There are groups out there with information
that had not been out there just as short as 2 or 3 years ago.
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As far as working with neighborhoods, we do have a group within

HUD that works with neighborhood consumer groups. We are get-

ting information out through that path as well.
Mr. GORE. Do you think you have focused enough on consumer

protection and giving people information they need to avoid some

of the problems that our survey showed up?
Mr. SHERMAN. Without literally taking each one in hand and

walking them through the process, I think we probably have gone

quite far.
With the standards that we have—again, it is only a certain per-

centage of the market because there is no mandate for national stand-

ards—with the FHA mortgage insurance, with the work that we are

doing in reviews of solar systems, and, more importantly, with the

fact that, when a system manufacturer meets a set of standards, the

chances of him changing that product to market to an outside group
is unlikely. So, as a result, once he has met the standard, once he
has been reviewed by the Solar Energy Center or others, the chances
of him coming out with a different product to market outside that

limited market is unlikely.
As a result, those standards, even though they only address some

20 percent of the market, actually impact a very much larger per-
centage of the market.
Mr. GORE. You rely on the toll-free number right?
Mr. SHERMAN. As a passive means of information. We also go

out to conferences, State fairs, and all kinds of other things. We have
a mobile solar van that travels all around the country to all kinds
of major exhibits. We have a whole active program as well as the
toll-free number.
Mr. GORE. Suppose somebody comes to one of your programs.

Or suppose somebody calls the toll-free number—incidentally, what
is that number?
Mr. SHERMAN. From anywhere but Pennsylvania, it is (800) 523-

2929, from Pennsylvania it is (800) 462-4983.
Mr. GORE. I always wondered why that is. All these 800 numbers

always have a subtitle "except in Texas" or "except in New

Hampshire."
Mr. SHERMAN. The State that the center is located in has a dif-

ferent number.
Mr. GORE. I see.
Suppose I call that number and say I want to buy a solar hot water

heater. What brand should I get?
Mr. SHERMAN. We will not tell you what brand you should get.

But we will send you two documents. One is Consumer Tips on Solar
Energy, which talks about the supplier-installer, what you can ex-
pect in costs and repairs, what kind of warranties you need, design
and sizing, zoning and taxes, testing. These are just headlines of the
document I am reading. I would like to submit it for the record
here at this point.
[The document referred to follows
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-` NATIONAL SOLAR HEATING AND COOLING INFORMATION CENTER
P. 0 BOX 160/ 

CALL TOLL FREE 18001 523 2929ROCKVILL E, MD 20850 IN PENNSYLVANIA CALL 18001 462 4983

SOLAR ENERGY SYSTEM CONSUMER TIPS

Solar heating and cooling is a growing business, with over 3,000 U.S.suppliers and installers selling solar systems. This paper gives some guide-lines to help you select the best solar system for your needs.

Exercise care in your decisions just as you would for any important pur-chase. Consider your solar investment in the same way you would regard buyinga car or any major appliance. Your first job is to acquaint yourself withhow solar space heating or hot water systems work. Then shop around, checkingwith several suppliers or installers before making the final decision.

SUPPLIER! INSTALLER

When contracting the supplier or installer, find out his track record.How many systems has the firm installed? Do any members of the firm haveheating, plumbing, or engineering experience? Did anyone receive formaltraining from the manufacturer on how to install the system? If not, willthe manufacturer have any control over the installation process?

COSTS/REPAIRS 

Make sure to obtain a cost estimate in writing. Find out how muchof the cost is for the system itself, and how much is estimated for installa-tion. Also, inquire whether any regular maintenance will be required, andif so, how much it will add to the initial cost. See if the installer willoffer you a service contract. If the installer does not perform repairs,find out who will, and check whether the manufacturer offers a complete sup-ply of parts.

When shopping for a solar system, try to find out about the past perform-ances of both the product itself and the installer. Try to obtain a list ofprevious buyers of the system you are considering. Has it lived up to itsadvertising?

WARRANTIES 

When examining the warranty be sure to find out:

A. Is it a full or limited warranty? If it is limited, find out what
is covered and what is not.

B. What responsibilities will you have to keep the warranty current?
What must you do to file a warranty claim?

C. How long will the warranty last? Long-term warranties are appealing,
but some may be misleading. Be wary of extended guarantees or prom-
ises which appear unrealistic; make sure the company you are dealing
with is financially able to back them up.

OPERATED BY THE FRANKLIN INSTITUTE RESEARCH LABORATORIES FOR THE ENERGY RESEARCH AND
DEVELOPMENT ADMINISTRATION AND THE DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT
THE NATIONAL CENTER AND THE ABOVE ORGANIZATIONS DO NOT ENDORSE, RECOMMEND OR

ATTEST TO THE DUALITY OR CAPABILITY OF ANY PRODUCTS OR SERVICES OF COMPANIES OR INDIVIDUALS
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DESIGN AND SIZING 

While there are basic "rules of thumb" which 
can be applied to sizing

solar systems, they ignore many complex facto
rs which are involved in the

proper design of a space heating or hot water 
system. Therefore, the responsi-

bility of sizing a solar system should rest with
 the solar engineer (or

qualified building sub-contractor) in cooperatio
n with the supplier.

If you are shopping for a domestic hot water 
system, it is helpful if

you know your family's hot water consumption rat
e. It has been estimated

that each family member will use an average of 2
0 gallons of hot water each

day, but this figure will vary depending on the 
number and size of your hot

water-consuming appliances. If you are shopping for a space heating syste
m,

it is important to know your home's heating r
equirement. There are some com-

puterized services for sizing solar energy sys
tems which may be helpful in

the design process.

Like any conventional heating system, your so
lar system will be economical

only as long as your home is energy-efficient
. For existing homes, this may

dictate upgrading your insulation if it is curre
ntly inadequate. For new

homes, the natural factors of the building site 
should also be considered.

These factors include local climate and topog
raphy, along with the build-

ing's site orientation and construction type. 
Remember, by designing with 

nature, you will be able to reduce your home's 
energy consumption.

RETROFITTING

If you are considering adding solar to an existi
ng building (retrofitting),

make sure to ask yourself the following quest
ions:

A. Does your roof have enough southern exposure to 
accomodate the col-

lectors? Does that area have any existing or potential
 shading

problems?

B. Is the roof strong enough to hold the collecto
rs? This factor is

critical with solar space heating systems which 
require large col-

lector arrays. The small number of panels required for solar
 do-

mestic hot water systems should not affect mo
st roofs.

C. If you are considering adding a solar space h
eating system, is your

present heating system compatible? For example, forced-air heating

systems are good mates for solar systems beca
use they operate at

similar temperatures. However, hot water and steam heating systems

are less suitable because they operate at t
emperatures higher than those

produced by most solar flat-plate collectors.

D. How much will it cost to remodel the building
 for solar? The cost

of necessary remodeling is a vital factor whe
n determining whether

a solar retrofit will be economical.

•
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ZONING AND TAXES 

Before your solar system is installed, be sure your installer checks
local building and zoning regulations. Also, find out whether you will
gain any tax advantages from owning a solar system; many states and commu-
nities have already passed laws which grant a reduction or exemption on sales,
income, or property taxes. Finally, make sure your solar system is covered
by your home insurance policy.

SYSTEM TESTING

Once the system has been installed in your home, be sure the installer
thoroughly tests it out. For instance, the system should be pressure-tested
in order to detect leaks. Thermometers should be placed on pipes or ducts
going to and from the collectors to monitor the system's heat gain; another
thermometer should be placed in the storage area to measure how much heat
is being retained. All switches and moving parts should function quietly,
and elapsed-time meters should be used to find out whether these parts (i.e.,
pumps or fans) are working more than they have to. It is important that some
simple monitoring equipment (such as thermometers or pressure gauges) is a
part of your system, so you can check its performance from time to time.
Finally, be sure that the installer leaves you an operating manual for your
system.

As with any major purchase, you'll be more satisfied with your solar sys-
tem if you exercise care while selecting it.

Additional Sources of Consumer Information

THE BUY WISE GUIDE TO SOLAR HEAT.. .Floyd Hickok, editor; Hour House, PO Box 40082,St. Petersburg, FL 33743, 1976, 121 pp, $9.00.

BUYING SOLAR.. .Federal Energy Administration. Available from: Superintendent
of Documents, U.S. Government Printing Office, Washington, D.C. 20402. Stock
No. 041-081-00120-4, 1976, 71 pp, $1.85.

HOMEOWNER'S GUIDE TO SOLAR HEATING AND COOLING...W.M. Foster; Tab Books,
Blue Ridge Summit, PA 17214, 1976, 196 pp, $4.95.

SOLAR HOT WATER HEATING AND YOUR HOME.. .Available from: National Solat
Heating and Cooling Information Center.

DC105
1st Edition
Oct. 1977

01



197

Mr. SHERMAN. In addition you will et a document such as this,
which explains what domestic hot water is and additionally gives you
consumer tips. But, more important, it gives the names of manufac-
turers that we have identified through the National Solar Heating
and Cooling Information Center that are located in your area that
serve your geographic area without rating them in any way, so that
they can go out and contact these manufacturers. At least they have
a starting point.
That is about all you will get. You will not get a recommendation

at all as to what system to use.
Mr. ENGEL. I might add that both those publications are being

substantially expanded and updated right now. New versions of both
those publications will be available in the next couple of weeks
probably.
Mr. SHERMAN. I have copies which I cannot even leave with you

because these are the only two available right now; they are in my
office for review. I will give you the titles: "Solar Hot Water in Your
Home, the Basics." It is a major expansion of "Solar Hot Water in
Your Home." It is an update of "Solar Hot Water in Your Home" and
there is a companion publication, an economic workbook. It covers the
basics of solar domestic hot water technology and consumer consider-
ations, some introductory economics; but most are left for the next
document.
Mr. Moss. We will ask that you have that copied and supply us with

a copy. We will hold the record open for it.
Mr. ENGEL. I shall.
The next document, which is the actual economic document that the

consumer will get, this is also under review. I will just read the title:
"Solar Hot Water in Your Home, Economics Workbook for
Homeowners."
Mr. Moss. I make a similar request on that with a similar reservation.
Mr. SHERMAN. Yes, sir.
I Testimony resumes on p. 2941
[The publications referred to follow:]
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SOLAR PUBLICATIONS

DATE .  Septemb
er 12, 1978 

SOLAR HOT WATER AND YOUR HOME: THE BASICS 

NUMBER: 50-142 (Also see SD-118) 

FUESPCNSIBLEIM3ANIZA:fMDINI/INDIVIDUAL:  FIRE/B. 
Schultz 

WHO IS TT FOR? (intended audience):  
Consumers

Give user needs justification if applicable.  

Quantity to be printed  

WHAT IS IT ABOUT? (topic):  Update of Solar Hot Water & Your Home and compani
on to 

90-118: Economics Workbook. Covers the basics of solar DHW teohnolozy. and conduct'

considerations. Some intro economic, hut most are left far 50-118 

WHY DO WE NEED IT?
WHY WILL THE INTENDED AUDIENCE WANT TO READ IT?

HOW DOES IT FURTHER THE GOALS OF THE SOLAR IN
FORMATION PROGRAM?

Most consumers ask for easy-to-understand info on solar DHW. The old SHWSNI4 

is a bit out dated and limit-e0. The revised version will fit nicely into 
the 

Solar DHW economics workbook.

NOTE: Text on WANG 170538A. Tape 39A

• WHO SUGGESTED THIS TOPIC?  A. Reiger

WHO APPROVED THIS CONCEPT? A. Reiger

* This article will be sent to F. Weinstein on 9/13/78, t
hen to A. Reiger (HUD)
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SOLAR HOT WATER AND YOUR HOME: THE BASICS

August 23, 1978
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4

INTRODUCTION

Solar Energy has been around for centuries. Its uses have been as varied

as the needs of humanity -- heating buildings, drying grain, generating indus-

trial heat, brewing beer. Today, of all the things that can be done with

solar energy, heating household water is one of the most practical.

Although solar domestic water heaters have gained widespread acceptance

over the last few years, they have been used in this country since the

1890's. More than a hundred manufacturers now produce solar water heating

equipment, and tens of thousands of American households are using this hard-

ware to put the sun to work.

Most consumers who are shopping for solar water heating systems are talk-

ing with distributors or manufacturers of solar systems. This booklet tells

what to look for and suggests points to consider about systems, costs, guaran-

tees and reliability. It explains how solar domestic systems operate, and

what the financial considerations of installing a system are. It tells you

what you should know to become an informed solar energy consumer. You will

find a glossary of solar energy terms and a bibliogrphy of books and pamphlets

about solar energy.

A companion volume, Solar Hot Water and Your Home: Economics Workbook

for Homeowners is also available for free from the National Solar Heating and

Cooling Information Center. It will show how to estimate the costs and sav-

ings you can expect if you install a solar domestic hot water system in your

home.

1
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ROW DOES IT WORK?

The basic function of any solar hot water system is the conversion of

solar r-i-AtionQtsunlightfinto thermal energ (heatYhat can be used to heat

water for home use. The sunlight must be collected, changed into heat, stored

for future use, and moved into the household water supply.

Solar energy systems are not usually designed to provide 100% of a home's

hot water. When there is enough sunlight, the solar system itself can make

the water as hot as you need. At other times, it does some of the work for

your conventional water heater by pre-heating. the incoming cold water. If you

have used up all the solar heated water, your conventional system can do the

whole job.

Because it uses an automatic control system, a solar hot water system is

no more complicated to use than any conventionally fueled heater.

Let's look at the components that make up the system and see what they do.

2
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COMPONENTS 

The Collector 

The solar collector converts sunlight into usable heat. Of all the dif-

ferent types of collectors available, the flat-plate collector
 is the one most

often used in solar domestic hot water systems.

The flat-plate collector is shaped like a box. The absorber plate turns

sunlight into heat and is located on the bottom of the box. It is usually

made of copper, steel, or aluminum. Copper is the most expensive material,

but it offers the best heat absorption and the most resistance to corrosion.

The surface is painted black, so it absorbs light well. Instead of paint,

some absorber plates are covered with a special selective coating that in-

creases their absorption of sunlight. Insulation is placed behind the ab-

sorber plate to keep heat from escaping through the back of the collector.

A transfer medium, usually water or air, is passed through the absorber

plate and heated. It carries this heat out of the collector, to the storage 

tank.

The top of the collector is made of one or more layers of glazing (glass

or plastic) that keeps heat that has accumulated on the absorber pl
ate from

escaping to the air. These cover plates are fitted into the weather-resistant

(1 sides and backlof the box.

Flat-plate collectors are designed to accept sunlight from many different

angles, so they don't have to move to track the sun. They should be perma-

nently mounted at an angle equal to the latitude, but a variation of fifteen

degrees either way is acceptable. Flat-plate collectors should face true

south, but a difference of up to twenty degrees either way is acceptable.

If the pitch of your roof corresponds to this alignment, the collectors

can be mounted directly onto the roof. If the pitch isn't right, mounting
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COLLEC1O2 -11LT FOP- POMEST1C, HO- WATER

Collectors should be permanently mounted at an
angle equal to the latitude, but a variation of
fifteen degrees either way is acceptable.
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•
COLI_ECIDZ ORIENTATION

Flat—plate collectors should face true south,
but a difference of up to twenty degrees either
way is acceptable.

5
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FLAT- PLATE COLLECTOR
Flat-plate collector is the most often used
solar collector in domestic hot water systems.
(The absorber plate turns sunlight into heat
and is located on the bottom of the box.)
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racks can be used to correct the alignment. If it is impossible to mount col-

lectors on your roof, t'hey can be mounted on racks on the ground.

(_:,4,9k4e ̂ )

Heat Exchangers 

A heat exchanger is a device that transfers heat from one substance to

another. The radiator in your car is a heat exchanger; it takes the heat from

the coolant and transfers it to the air. In a solar hot water system, the

heat exchanger takes the heat from the transfer medium and puts it in your

household water. Systems that use household water as the transfer medium

ei
don't use a heat exchanger, but all other systems do. Sometimes poisonous

additives must be used in the transfer medium; then, a double wall heat ex-

changer must be used. This gives added protection against contamination of

the drinking water.

Storage Tank 

A storage tank is used to keep a supply of solar heated water for times

when no solar energy is being collected. This tank is heavily insulated and

is made of steel, fiberglass, or concrete. The heat exchanger transfers its

heat to the water in the storage tank. The water is then ready for household

use.

In some systems, the solar storage tank is also the conventional water

heater tank. Whenever the sun is shining, the water in the tank is heated.

If enough solar energy is collected, the water can be used without further

heating. Should the temperature in the tank drop below the desired degree, a

thermostat automatically turns on the conventional water heater to provide

supplementary heat.

•
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WATER SUPPLY

‹? TRANSFER MEDiUM

HEAT EXCH AN GER.
In a solar hot water system, the heat exchanger
takes the heat from the transfer medium and puts
it in your household water.

8
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A ONE TANK \SYSTEM
A storage tank is used to keep a suppl

y of

solar heated water for times when no solar

energy is being collected.

9
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SUPPLY

c4>
SOLAR.
STORA()E

10 HOUSE

CONNENMONAL-
HOT WATER TANK

"TWo TANK SYSTEM
Besides the obvious advantage of greater
capacity, the two tank system operates at
a higher overall efficiency than the one tank
system.
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In most systems, the solar heated water is kept in a separate tank from

the conventional water heater. Cold water enters the solar storage tank, is

warmed by circulation from the solar collectors, then drawn off to the conven-

tional water heater. Besides the obvious advantage of greater storage capac-

ity, the two tank system maintains a lower temperature in the solar storage

tank than in the conventional water heater. Since the storage is cooler, the

transfer medium will also remain cooler. The cooler the transfer medium, the

more easily it can pick up heat from the solar collector. Because of this,

the two tank system operates at a higher overall efficiency than the one tank

system. Of course, the price of the second tank adds to the initial cost of

the system.

Water is always drawn from the top of the storage tank, because that's

where the hottest water is. This tendency of water to separate into layers of

different temperature is called heat stratification.

Pumps and Plumbing Fixtures 

In most domestic hot water systems, a pump is used to force the transfer

medium through the collector, to the storage tank, and back to the collector.

The pump and the pipes which connect the other components and control the flow

of the transfer medium are standard plumbing materials, installed using stan-

dard techniques.

Shut off valves are used to isolate any component from the rest of the

system; this makes checkups and repairs easier. Drains should be provided

that allow for the fast emptying of the system in case of emergency. The mix-

ing valve draws in cold water when the solar heated water gets too hot.

Because heated water expands, an expansion tank should be used to take up the

11
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extra volume and prevent the system from becoming overpressurized. Relief
•

valves allow excess pressure to escape.

Fans and Ducts 

Some systems use air as the transfer medium. Instead of a pump, they rely

on a fan for circulation. Standard heating, ventilation, and air conditioning

(HVAC) ductwork is used to carry the transfer medium through these systems.

Control System 

The control system automatically operates the pump or fan. When the col—

lector becomes hot enough to add heat to the water in storage, the pump or fan

is turned on. This forces the transfer medium from the collector to the stor—

age tank and back. When the collector cools down, the pump or fan is turned

off. Temperature sensors located in the collector and in the storage tank

allow the control unit to monitor the temperature in these places and operate

the pump or fan at the correct times.

SYSTEMS 

Let's see how these components fit together to make a complete solar hot

water system.

Active Systems. Most solar hot water systems on the market today are

active systems. That is, the transfer medium is forced through the components

by electric pump or fan. The use of these devices allows flexibility in the

layout of the system: All active systems use the same basic components which

can be combined in a variety of ways to meet individual needs.

Because water freezes, some sort of protection must be built into systems

12
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that use water as the transfer medium. The two categories of active water

circulation systems, closed loop and draindown, solve this problem in differ-

ent ways:

Closed loop systems. The water-based transfer medium contains antifreeze

to protect the system from freezing and a corrosion inhibitor to protect the

system from rust. Since both of these additives are poisonous, the transfer

medium circulates through a closed loop between the collector and heat

exchanger, so that it is kept from mixing with the drinking water. A double 

wall heat exchanger is used to make sure the transfer medium can't leak into

the storage tank. Some systems provide a window for checking the storage

tank: since antifreeze and corrosion inhibitors are dyed, any leak is easily

detectable.

Draindown systems. These systems don't need antifreeze because they are

designed to empty the collector when its temperature approaches freezing. A

thermostat onethe collector turns off the pump when the temperature falls to

around 350 F. When the pump isn't working, the transfer medium drains down

into the storage tank. This also protects the system during power outages.

Obviously, the tank must be large enough to accommodate this extra volume of

transfer medium.

Because the transfer medium isn't poisonous, a more efficient single wall 

heat exchanger can be used. In some of these systems, no heat exchanger is

used, and the drinking water is used as the transfer medium.

Active Air Systems. Besides systems that use water as a transfer medium,

there are others that use air to transfer heat to the water supply. Air-to-

water heat exchange is theoretically less efficient than water-to-water. How-

ever, some water-to-water systems lose efficiency because they must use a cum-

-13
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CLOSED LOOP SYSTEM

Antifreeze and corrosion inhibitors are

kept from mixing with drinking water in

a closed loop system.

14
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DRAINDOWN SISTE.M

Draindown systems don't need antifreeze
because they are designed to empty the
collector when its temperature approaches
freezing.

15
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bersome double wall het exchanger. This could reduce their efficiency to

below that of a good air-to-water system.

Passive Systems. Passive systems use no mechanical devices to more the

heat from the point of collection to the point of use. Passive hot water sys-

tems are limited to warm climates because they are not easily protected

against freezing. Passive systems for space heating are in more common use

because they can be adapted to any climate.

The simplest passive solar water heating system consists of a black tank

which is filled with water and is located on a building's roof. The tank ab-

sorbs sunlight and heats the water. When hot water is needed in the building,

a faucet is opened and the solar heated water flows down from the roof.

Supply water flows up to the tank and replaces the water drawn out.

This type of system doesn't cost much and can be installed by any do-it-

yourselfer. But its usefulness is limited by its inability to store heated

water when the sun isn't shining.

The thermosyphon system is a more useful passive device. It works on the

principle that warmer water is lighter than cooler water and tends to rise. A

-common system uses a conventional solar collector which is mounted on the

-roof. Water enters the bottom of the collector, becomes heated, and rises to

the top. This hot water flows up a pipe that goes to the top of a storage

-tank placed above the collector. This draws cooler water from the bottom of

,the storage tank to the bottom of the collector.

Hot water for home use is also drawn from the top of the storage tank.

This flow of water into the home pulls more supply water up to the bottom of

-the storage tank.

16
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Passive systems have been in use for quite a while. Roof top tanks were

used in Southern California in the 1890's. Thermosyphons were popular in

Southern Florida in the 1930's.

Most buildings aren't designed to sustain the weight of up to a hundred

gallons of water at roof level. Before you install a thermosyphon system, you

must make sure your building can carry the load without structural damage.

17
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TIAERMOSYPHON VITA UDNVENTIONALCOLLECTOR*STORAGE TANK.

The thermosyphon system is a useful passive devicewhich doesn't require the use of pumps but insteadworks on the principle that warmer water is lighterthan cooler water and tends to rise.

18
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ROW BIG SHOULD YOUR SYSTEM BE? 

You could put enough collectors on your roof to heat all the water you'll

ever use. You could put a tank in your basement big enough to supply you with

hot water even after several sunless days.

Such a system would cost much more than it would ever save on fuel bills.

Most solar hot water systems are smaller: they are designed to provide 50-75%

of a home's hot water; a system this size can save you money over the life of

the system.

But how many collectors and what size tank do you need to provide this

percentage of your hot water? Considering the cost of a solar system, you

shouldn't rely on guesswork. You can estimate a reasonable collector size by

using Solar Hot Water And Your Home, Economics Workbook for Homeowners.

You may also wish to talk with a solar professional who will evaluate many

-variables, such as these:

Nov much hot water does your household use?

Each member of an average household uses between 15 and 20 gallons of hot

water per day. How much water does each member of your household use? It

depends on your personal habits and how many appliances you have that use hot

-water; dishwashers and washing machines both use a lot.

What is your climate like? 

Different parts of the country receive different amounts of sunlight. The

"number of collectors you need depends on the amount of sunlight your area

gets. The scientific name for usable sunlight is insolation; it is measured

either in BTU's per square foot per day or, in the metric system, as Langleys

-per day.

19
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The temperature of the water supply varies from city to city. For

example, Salt Lake City's water is around 420F, while Miami's is about

700F. The more your system has to raise the temperature of the water, the

larger the collector area you need.

How hot do you want your water? 

Most conventional home water heaters are thermostatically set to supply

water at 1400F. If you reset the thermostat to 1250F, you'll use less

energy, but your water will still be hot enough for showers, c
lothes washing,

and other hot water uses. It will also stretch the contribution made by your

solar hot water system.

How efficient are the collectors you plan to use? 

Different brands of collectors deliver different amounts of heat fr
om the

same amount of sunlight. Collectors with less than average efficiency require

more area to collect the same amount of heat than collectors with m
ore than

average efficiency.

You should buy collectors that give you the most energy per dollar. Re-

member, though, the system must work for quite a few years to pay f
or itself.

A cheaper system might cost you less to buy but may break down before your

initial investment can be recovered.

Here are some rules-of-thumb for estimating the size system you need. Re-

member, they can't replace the careful calculations of a s
olar professional.

Any system that departs radically from these ranges should be investigated

quite closely.

Collector Area: 15 - 20 square feet of collector area per person

in the household.

20
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Storage Area: 1.5 — 2 gallons of storage per square foot of

collector used.

Heat Exchange Area: 5 — 10 square feet of heat exchange surface

per person.

21
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SOLAR HOT WATER ECONOMICS 

Although a solar ht water system saves you money every time it supplies

energy to heat your home's water, it costs money to buy and install. This

booklet will tell you what information you need to estimate the costs and sav-

ings of any proposed domestic hot water system. We'll point out some costs

you may not have considered; explain what you need to know to figure out your

savings, and show you how to find the unit cost of your conventional fuel and

how the fuel price escalation rate will affect it.

Solar Hot Water and Your Home, Economics Workbook for Homeowners shows

you how to use this information to make an estimate of costs and savings.

SYSTEM COST 

When you are shopping for a system, be sure to get a cost estimate that

includes labor charges. Installed systems usually cost from $1,500 to

$3000. The cost varies according to the size of the system and the cost of

labor.

Home Remodeling. If you are adding a solar hot water system to an exist-

ing home, it is likely that you'll need to do some remodeling to accommodate

the equipment. For instance, the pipes from the collector to the storage tank

will have to be set inside the walls. The cost of this remodeling will proba-

bly not be included in the estimate of installer's charges.

Financing Costs. If you finance your system with a home improvement loan

or as part of a mortgage, be sure to include the interest charges as part of

the total system cost.

System Maintenance. Like all equipment, solar energy systems require

maintenance. Since most systems now in use are new, it's hard to predict what

22
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1:t. is estimated .t.hat-ihe yearly mainieninee-=t-wiinii'

c e4A-- c. evv,6-^"‘-e- ,
about one percent of the_capital cost of an u.ninstalled system.

Taxes. Although a solar hot water system may increase your property tax

assessment, it could actually decrease the taxes you must pay. Many state and

local governments have enacted laws which reduce property, sales, and income

tax for those who install a solar energy system.

Insurance'. You should make sure that your system is covered by your home-

owner's insurance. Your premiums chouldn't go up by much, if at all. You

should include any increase in your premiums as part of your system cost.

SYSTEM SAVINGS 

The amount you save with a solar hot water system depends on how much

water is heated by your system and what you pay for the conventional fuel that

heats the rest. Conventional fuel prices are expected to increase dramatic-

ally during the operating life of your system. Your savings over the next

twenty years could be substantial.

Unit Cost. To figure out your fuel savings with a solar hot water system,

you first need to find out the unit cost of your conventional fuel. Unit cost

is the amount you pay for a particular amount of energy. For example, your

unit cost for electricity is measured in cents per kilowatt hour. Natural gas

is measured in cents per thousand cubic feet or in cents per therm.

Block rate structure. You can divide your most recent fuel bill by the

number of units consumed, and this will give you your average unit cost. This

method isn't always accurate because some utilities rely on block rate struc-

tures. That is, you pay different unit costs for different numbers of units

you consume. Generally, unit costs decrease as your consumption increases.

23
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The best way to find out your unit cost is to ask your utility or fuel

supplier for the unit cost, including all fuel adjustment factors and taxes

for the last unit of fuel you bought that billing period.

Increases in the fuel unit cost. Although no one can say for sure what

fuel will cost in the future, it is certain that the price will keep going

up. Remember, the greater this increase, the more money a solar energy system

will save you.

Just to get an idea of how fuel costs can increase, consider the chart

below.

24
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A

It assumes an 8% annual increase which is less than many energy experts

are predicting.

FUTURE UNIT COSTS, ASSUMING AN 8% ANNUAL INCREASE

Unit Cost
In Year

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

1994

1995

1996

1997

•

Multiply 1978
Unit Cost By

x1.00 =

x1.08 =

x 1.17 =

x 1.26 =

x1.36 =

x1.47 =

x1.59 =

x 1.71 =

x1.85 =

x2.00 =

x2.16 =

x2.33

x2.52 =

x2.72 =

x2.94 =

x3.17 =

x3.43 =

x3.70 =

x4.00 =

x4.32 =

25
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If you are currently paying 4c per kilowatt hour for electricity to heat

you water, by 1984 it will cost 1.59 times as much, or nearly 611c per kwh, and

over 12c per kwil in 1993 (only 15 years from now).

This is all assuming that you think conventional fuel costs are going to

rise at 8% a year. If you believe that fuel costs will rise at an even higher

rate, such as 10% per year, your savings from your solar hot water system will

be larger yet!

•
26
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SOLAR COSTS VS. SOLAR SAVINGS 

There are a number of ways to compare solar costs and savings:

Monthly cash flow analysis. What will your solar energy system save you

every month? This method shows you.

When you talk about the cost of owning a home, you usually mean your

monthly mortgage payments, plus the cost of taxes and insurance. In the last

several years', you've also had to figure in the cost of energy for heating and

cooling.

If you include a solar hot water system in a new home, the cost will prob-

ably be added to your mortgage. Your monthly mortgage payment will go up.

But your monthly energy cost will go down. And things at-6 better! As fuel

prices go up, your non-solar neighbors will be spending more and more for

energy. You'll be getting most of yours for free, with no escalation in your

mortgage payments. Before too long, your savings each month will be more than

the solar segment of your mortgage payment! This is called positive cash flow

-- your energy savings minus your monthly costs for mortgage payments, taxes,

and insurance -- is now on the plus side. Each month your solar hot water

system will save you money on your fuel bill.

Instructions for calculating your cash flow are given in Solar Hot Water

and Your Home: Economics Workbook for Homeowners.

Life cycle analysis. This method is used to estimate the savings over the

life of the system. Lifetime cost of the system is calculated, including the

cost of the conventional fuel used for backup heating. A fuel escalation rate

is used to predict future fuel costs. The cost of operating a complete con-

ventional system over the same period is calculated, using the same fuel es-

calation rate.
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The difference in the two figures is the projected amount saved by in-

stalling a solar system. If this figure is divided by the number of years in

the life cycle, you get the average yearly savings.

Payback period. Your solar hot water system will save you money from the

first day you use it. The payback period is the number of years it takes for

your fuel savings to equal the cost of the system. For a solar domestic hot

water system installed to supplement an electric water heater, the payback

period would be around ten years in most of the country. In areas where elec-

tric rates are substantially higher than the national average, the payback

period is much shorter.

Resale value. Chances are that you won't live in your present house for

the entire payback period. However, as fuel prices increase, your solar

energy system should increase the resale value of your property.

_CONSUMER CONSIDERATIONS 

When you buy a solar hot water system, you are making a sizable expendi-

ture, with the expectation of reliable performance and savings over a number

of years. The following suggestions can help you to spend your money wisely.

You should become familiar with the manufacturer's. literature. In the bib-

liography at the back of this booklet you will find listed other pamphlets and

books that can help you answer any questions you still have. Of course, you

can always call us, The National Solar Heating and Cooling Information Center,

for the answer to any solar heating question. Call 800-523-2929. If you are

in Pennsylvania, call 800-462-4983. Ask for our pamphlet, "Solar Consumer

Tips."

You need to know more than just the mechanical aspects of the system you

are considering. Here are some specific things to look into when you are

shopping for a solar hot water system:
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Proof that the components will perform as advertised 

The American Society of Heating, Refrigeration, and Air Conditioning

Engineers (ASHRAE) has developed a procedure to test the thermal performance

of solar equipment. The U.S. Department of Housing and Urban Development has

issued Intermediate Minimum Property Standards that specify the performance of

solar equipment. Has the equipment you intend to buy been tested by an inde-

pendent laboratory according to these standards? Ask to see the report it-

self, not what the solar equipment manufacturer claims the report says.

The Installer 

Quality workmanship is just as important as quality equipment; a poorly

installed solar hot water system will not perform up to its full potential.

Try to find an installer with a good track record. Does he have heating or

plumbing experience? Has he ever done solar work before? How many solar

energy systems has he installed, and are they working satisfactorily?

If your system has not been custom designed by a solar professional, then

the installer is even more responsible for the correct functioning of your

system. Be should keep the total pipe length as short as possible; you'll

save money on piping, but more importantly, it will make the system more effi-

cient. The installer must insulate the pipes and the tanks, even the pipes

inside your house. Unless you live in a climate where it freezes only once or

twice a year, he shouldn't install electric heat tapes as freeze-up protec-

tion. They could cost you more to run than the amount of money you could save

by using the solar system.

All components should be installed so that they can be removed for servic-

ing and repair. Controls should operate quietly. Valves should be corrosion

resistant. So the system uses no more electricity than it has to, pumps and

fans should be no larger than needed.

29
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Before your solar hot water system is installed, make sure it won't vio-

late local building and zoning regulations.

Warranty 

One important protection for the customer is the ability and willingness

of the manufacturer and installer to stand behind their product and its in-

stallation. This willingness is often expressed as a warranty. Every con-

sumer product warranty must meet the Federal requirements established by the

Magnuson-Moss Act. This act spells out what disclosures the seller must make

and what limitations may be included in the warranty. However, there is no

requirement that a product provide a warranty, nor that a warranty provide a

specific level of protection. You should read the warranty carefully to see

just what you are being promised.

Warranties on equipment may state that they are only in effect if certain

installation standards are followed; make sure your installer follows these

standards. Installers may guarantee their work only as long as certain main-

tenance procedures are followed; this is up to you.

There are two kinds of warranties, limited and full. Here are some

examples of both:

Full Warranty. "This product is unconditionally guaranteed. The manufac-

turer will provide both labor and parts to correct any problem, at no cost to

you.,,

Full Warranty. "This product is guaranteed against all defects in con-

struction for a period of five (5) years. The manufacturer will pay for all

labor and parts needed to correct any defect."

Limited Warranty. "This product is guaranteed to be one of the finest

solar systems ever manufactured. The manufacturer will pay for any parts

30
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needed to correct any problem, as long as all installa
tion and maintenance

work has been done by manufacturer approved personnel."

Limited Warranty. "This solar hot water system has been installed in

accordance with the local building codes. The installer will repair any

damage to the system resulting from defects in workmanship, for a period of

(3) years. Warranty is void if the proper maintenance schedule is not

followed."

Service and Maintenance 

Be sure you know specifically who will service the solar energy system if

anything goes wrong. Your solar installer may be in the business of servicing

systems If not, find someone with the skills needed to do whatever repair is

needed. Don't settle for any handyman who says he can do the job.

Many maintenance companies offer service contracts. If yours does not,

find out what they charge for the routine service your system needs.

Testing the system 

The system should be taken through a complete operating test by the in-

staller before acceptance by the homeowner. The operation of the system as

well as steps to take in an emergency, should be explained. Any installation

or manufacturing defects should be corrected. And there should be confirma-

tion that the system does increase the temperature of the water in storage.

Owners' Instructions 

Be sure you get an owners' manual or at least written instructions

that give the information that you should have about your system. It

should tell you what parts are used in your system and where to get re-

placements; how to turn your system off and on; what you can do to help

maintain the system; and what to do if something goes wrong.
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How to purchase, install, and maintain solar heating and cooling and hot water

systems.

HOW TO BUY SOLAR HEATING. .WITHOUT GETTING BURNT!...M. Wells and I. Spetgang,

Rodale Press, Emmaus, PA, 1978, 62 pp, $12.95.
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Although it focuses mainly on solar space heating systems, it still serves as

a useful consumer guide for water heating systems; especially useful section

on dealing with contractors.

Manufacturers Directories 

SOLAR ENERGY SOURCEBOOK...C. W. Martz (ed.); Solar Energy Institute of

America, Box 9352, Washington, DC 20005, 1977, 712 pp, $12.00 (free to mem-

bers).

Organized compilation of solar energy related products and services in the

form of a loose leaf binder; continual updates provided to members.

SOLAR INDUSTRY INDEX.. .Solar Energy Industries Association, 1001 Connecticut

Ave., N.W., Washington, DC 20036, 1977, 381 pp, $8.00.

Comprehensive guide to manufacturers and service organizations; updated

annually.

Articles 

DESIGN OPTIONS FOR RESIDENTIAL SOLAR HOT WATER SYSTEMS.. .W. M. Foster; Solar 

Engineering Magazine 2(10):30-32, October 1977.

GAUGING HYDRAULIC PERFORMANCE FOR SOLAR HOT WATER SYSTEMS.. .C. Hill; Solar 

Engineering Magazine 3(3):28, 30-31, March 1978.

HOW TO GET HOT WATER FROM THE SUN RIGHT NOW.. .Popular Mechanics 148(3):131-133,

September 1977.

NEW ENGLAND ELECTRIC'S SOLAR PROJECT.. .R. O. Smith & J. Meeker; Solar Age 

3(3):16-24, March 1978.

RETROFITS FOR DOMESTIC HOT WATER SYSTEMS.. .Solar Engineering 1(7):13,

September 1976.

SOLAR COLLECTORS YOU BUILD FROM KITS.. .R. A. Cutter; Mechanix Illustrated 

75(58):41-45, 112-113, October 1976.

SOLAR HOT WATER PACKAGES.. .Solar Engineering Magazine 3(3):32-43, March 1978.

34
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SOLAR HOT WATER TEST PROJECT GENERATES GOOD WILL FOR NEW ENGLAND ELECTRIC...

Solar Engineering 1(4):16-17, 1976.

SOLAR HOT WATER: WHERE TO GET IT.. .Solar Heating and Cooling 2(5):13-15,

October 1977.

SOLAR RETROFITS FOR MULTIPLE DWELLINGS.. .M. Heckler; Solar Heating and Cooling,

1(3):14-19, November/December 1976.

11 SOLAR WATER HEATERS YOU CAN BUY NOW...Richard Stapler; Popular Science  208(5):

104-105, 137-138, June 1978.

4

WHAT'S THE BEST TANK FOR SOLAR HOT WATER SYSTEMS?...R. P. Jackson; Solar Heat-

log and Cooling 2(5):10-12, October 1977.

Journals

Solar Age, P.O. Box 4934, Manchester, NJ 03108. Rates: $20.00/year or $2.50/

back issue.

Solar Engineering Publishers, Inc., 8435 Stemmons Freeway, Suite 880, Dallas,

TX 75247. Rates: $15.00/year or $1.50/back issue.

Solar Heating and Cooling, Circulation Manager, P. O. Box 2126-R, Morristown,

NJ 07960. Published bi-monthly $1.00 per copy.

Related Publications from the National Solar Heating and Cooling Information

Center

COMPUTER PROGRAMS FOR SOLAR SYSTEM PERFORMANCE AND SIZING.. .(source sheet)

HEAT TRANSFER FLUIDS FOR SOLAR HEATING AND COOLING...(fact sheet and bibliog-

raphy)

PRACTICAL AND DO-IT-YOURSELF PROJECTS FOR SOLAR UTILIZATION... (bibliography)

READING LIST FOR SOLAR ENERGY...(bibliography)
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SOLAR DIRECTORIES.. .(bibliography)

SOLAR ENERGY SYSTEM CONSUMER TIPS.. .(fact sheet and bibliography)

a
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GLOSSARY

ABSORBER PLATE - the part of a flat-plate collector that turns sunlight into

heat. It is usually a sheet of metal painted black.

BLOCK RATE STRUCTURE - pricing system used by some utilities. They charge one

price rate up to a particular amount of fuel used, and a different rate for

additional amounts of fuel.

CASH FLOW ANALYSIS - method for evaluating costs and savings of solar systems

on a month-by-month basis.

CLOSED LOOP - a type of solar energy system that recirculates the same trans-

fer medium. To protect the system from freezing and corrosion, toxic anti-

freeze and anticorrosives are added to the transfer medium.

CONTROL SYSTEM - the part that automatically turns the system on and off. It

includes the sensors placed on the absorber plate and the storage tank that

measure when there is enough heat to run the system.

CONTROL UNIT - see control system

COVER PLATE - the glass or plastic that covers the top of the flat-plate

collector. It keeps the heat generated in the collector from escaping.

DOUBLE WALL HEAT EXCHANGER - a type of heat exchanger that provides double

separation between the transfer medium and the potable water. It is required

to be used when the transfer medium contains toxic substances.

DRAINDOWN - a type of solar energy system that allows for the transfer medium

to be removed from the collector when the collector temperature drops to

freezing.

EXPANSION TANK - a tank containing air that takes up the increased volume pro-

duced when water is heated. It prevents the solar system from becoming

over-pressurized.

FLAT-PLATE COLLECTOR - the most common type of solar collector. Built with

standard construction materials and techniques, it turns non-concentrated sun-

light into usable low-grade heat.

37
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HEAT EXCHANGER - a device that transfers heat from one substance to another.

An automobile radiator is a heat exchanger.

INSOLATION - the amount of solar energy striking an area over a specific

period of time. It can be measured in British Thermal Units (BTU's) per

square foot per day, or in the metric system as Langleys per day. A Langley

is a calorie per square centimeter.

KILOWATT HOUR - unit in which electricity is sold; abbreviated kwh,

lIFE CYCLE ANALYSIS - method for evaluating total costs and savings of solar

equipment over the lifetime of the system.

PAYBACK PERIOD - the amount of time it takes for a solar hot water system to

pay for itself in fuel savings.

MIXING VALVE - draws in cold water when solar heated water gets too hot.

PRE-HEATING - using a solar energy system to raise the temperature of water

before it enters a conventional water heater.

RELIEF VALVE - allows excess pressure to escape.

-RETROFIT - installation of a solar energy system in an existing house.

,SHUT OFF VALVE - used to isolate a solar component from the rest of the

,system.

-SINGLE WALL HEAT EXCHANGER - a heat exchanger in which the two heated sub-

stances are kept apart by only one structure. This type of heat exchanger may

-be used in solar energy systems that use non-toxic additives in the transfer

-medium.

-SOLAR COLLECTOR - a device that turns sunlight into usable heat.

-STORAGE TANK - a container used to hold water heated by the sun.

THERM - unit in which natural gas is sold.

-THEM/SYPHON - a type of solar energy system that circulates the transfer

imedium without a pump, relying on the tendency of heated water to rise.

38
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TRANSFER MEDIUM - the substance that takes the heat off the absorber plate and

transfers the heat to the storage tank. It is usually water or air.

UNIT COST - the amount you pay for a particular amount of energy. For

example, your unit cost of electricity may be 41 per kilowatt hour.

4
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SOLAR PUBLICATIONS

DATE  
September 12, 1978

TITLE:  SOLAR HOT WATER AND YOUR HOME: ECONOMICS WORKBOOK FOR HOMEOWNERS

NUMBER:  SD-118 (also see SD-l42) 

RESPONSIBLE ORGANIZATION / INDIVIDUAL:  FIRL/F . Weinstein

WHO IS IT FOR? (intended audience):  

Give user needs justification if applicable.

Quantity to be printed  

WHAT IS ITABOUT?(topic): This is a companion to Solar Hot Water and Your Home: The

Basics. It is formated as a workbook estimator which permits the user/reader to 

figure out how much solar OWN might cost- and how mnrdi they can save. Based 

on simplified RSVP. 

•

Consumers

WHY DO WE NEED IT?
WHY WILL THE INTENDED AUDIENCE WANT TO READ IT?
HOW DOES IT FURTHER THE GOALS OF THE SOLAR INFORMATION PROGRAM?
The most common consumer question remains. "What does it roar," This booklet 

allows the reader/user to figure it out for himself. The reader should have 

familiarized himself with solar DHW basics and be ready to ask the real question--

"Does the economic Picture support my derision to go solar?" 

NOTE: Text on WANG #0532A on Tape 39

WHO SUGGESTED THIS TOPIC/  A. Reiger (HUD) / Frank Weinstein (FIRL)

WHO APPROVED THIS CONCEPT? A. Reiger

* This article will be sent to F. Weinstein on 9/13/78, then to A. Reiger (HUD).
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The calculations used in this workbook were developed by

Booz-Allen & Hamilton, Incorporated, under a contract with

the U.S. Department of Housing and Urban Development

(HUD). All assumptions represent the state-of-the-art in

solar economic modeling. HUD, Sooz-Allen & Hamilton, and

the National Solar Heating and Cooling Information Center

have developed this booklet to be a guideline which will

help answer economic questions about solar energy systems.
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PART I

INTRODUCTION

We are told that energy from the sun is abundant 
and inexhaustible--that

it is a renewable natural resource we can use with
out energy consuming

conversion techniques.

How much of that abundance can be put to work for you and how much 
it will

cost are your major concerns. This book will help you answer some economic

questions--but these will only be a guideline to the economic 
feasibility of

solar energy. You will then have to pursue the notion with solar installers

in your area.

Radiation falls freely but to collect, store, and distribute i
t costs

money. The costs can vary depending on the complexity of the syst
em, the

experience of your manufacturer and installer, and the expectations yo
u have

of the systems.

It has been said that "domestic hot water heating offers the best

opportunities for cost effective application of solar ener
gy" in the home.

Since hot water usage represents 20-45% of the average home he
ating bill and

typical solar systems provide about 50-75% of this energy, you
 can expect to

save about 15% of your total fuel costs using solar hot wa
ter.

We have prepared this workbook to help you estimate these 
costs and

savings and to determine whether solar hot water is a worthwhi
le addition to

your home.

1
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•

•

iBefore working through this

booklet, we recommend you read

the companion booklet, Solar

Hot Water and Your Home: The

Basics. It contains basic

information which will help

you choose reasonable values for

some of the items used here.

HOW TO USE THIS WORKBOOK

The following pages of instructions and worksheets contain a series of

steps which start with simple calculations (showing basic estimates of

savings) and lead to more complicated procedures (such as economic payback

periods).

By following these easy steps you can determine whether solar energy makes

sense for you. Or if you're already sold on solar, these calculations can

help you to evaluate the performance of various systems.

YOU DON'T HAVE TO DO EVERY STEP. Decide how much you need to know and go

Just that far. At a later date, after more investigation into the possibility

of solar, you may wish to go further.

Steps 1, 2, and 3 cover the amount of energy and fuel bill savings

possible with a solar hot water system. These steps will be useful for anyone

who is considering the purchase of a system for his home.

Steps 4 and 5 will help you estimate the cost of a solar hot water system

(including installation) and predict its payback period.

Steps 6, 7, and 8 will only apply to cases where the solar hot water

system will be financed.

2
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In each step, a sample case is given to help you follow the directions

correctly. Space is provided for you to write down your answers, and if you'd

like to compare results between several different solar hot water systems,

make copies of the worksheets located in the back of this booklet. These

worksheets show what you need to know and what you have to do.

If you'd like to find out more about the assumptions made in developing

this workbook, turn to Part III. It will also give you an idea of how the

actual results you'll obtain with a solar hot water system on your home could

vary from what you've figured out here.

•

3
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,

Look at the diagram below. It will show you which steps

to do.

IF YOU WANT TO i COMPLFTF CIFPC.

ESTIMATE ANNUAL
ENERGY SAVINGS

ESTIMATE FIRST YEAR
FUEL BILL SAVINGS

EsTImATE LONGER TERM
FUEL BILL SAVINGS 3)

ESTIMATE SYSTEM COST
AND PAYBACK PERIOD 2 3 1-1

SHORT-TERM LOANS ONLY

ESTIMATE OVERALL SYSTEM 3 LI

COST AND PAYBACK PERIOD.\*
MORTGAGES ONLY

ESTIMATE WHEN SYSTEM 3 - 1-1 .•:.

RETURNS FAVORABLE CASH
FLOW

4

• • •
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PART II

STEP I ESTIMATE ANNUAL ENERGY SAVINGS

How much electricity, natural gas, or fuel oil could a

solar hot water system save you each year? This depends

on:

*Consumption. The amount of hot water used in a typical

home depends primarily on how many people live there.

*Climate. Amount of sunlight and average year-round

temperature range at your location. In this step, you'll

select the city closest to yours from those listed in

Table 1.

*Total Collector Area. Along with climate, this affects

how much energy your solar hot water system delivers. If

you're not sure of how many collectors to include in your

system, we'll suggest a size we consider reasonable for

your home.

To do this step, you'll be using TABLE A, located on

pages 40' .

YOUR HOME SAMPLE CASE

la. Fill in the Type of Fuel

used by your conventional wa-

ter heater (electricity, gas,

or oil) 

Now, turn to TABLE A-1 if you filled in electricity, A-2

for gas, and A-3 for oil.

5

ONWeAre

Jrt1gki-

c)
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lb. Fill in your Family

Size 

Then locate the column in TABLE A

which lists your family size.

lc. IF YOU DON'T KNOW HOW MUCH COL-

LECTOR TO INCLUDE IN YOUR SYS-

TEM, SKIP AHEAD TO LIVE le.

IF YOU KNOW THE SIZE, find the col-

umn in TABLE A marked "Collector

Size". It is located under the

"Family Size" column. Fill in the

Collector Size (in square feet)

which comes Closest to the size

you're planning on 

Id. From TABLE A, fill in the

Amount of Annual Energy Savings.+

It is in the column corresponding

to your family size, collector size,

and city 

You have now finished Step 1.

Skip ahead to the middle of

the next page.

it. IF YOUR LEFT LINES C AND D

BLANK, fill in the Amount

of Annual Energy Savings from

TABLE A. It is in bold type,

corresponding to your family

size and city 

6

YOUR HOME SAMPLE CASE

3'7 00
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YOUR HOME SAMPLE CASE

If. Fill in Collector Size. It

is the figure at the top of

the column where you located

your Annual Energy Savings

figure sq. ft. CO sq. ft. 

This is the collector size we con-

sider reasonable for a family of your

size, in your climate region.

You've just estimated how much energy a solar ho
t water system could save

you each year. You also have an idea of how much collecto
r to include in the

system.

To find out how these energy savings could af
fect your fuel bills, go on

to Step 2.

+The Annual Energy Savings figure you obtaine
d is based on a draindown

solar hot water system, one whichdoes not in
clude a heat exchanger (that

is, does not use antifreeze in the colle
ctors).

Your system may include a heat exchanger o
r may differ from our average

one in other ways. Check Part III, page 27 which tells you how to work these

differences into the computations.
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STEP 2 ESTIMATE FIRST YEAR FUEL BILL SAVINGS

If you were to buy a solar hot water

system now, how much could you save

in fuel bills during the first year?

This step will help you get an idea.

To do this step, you'll need to know

what the current Unit Price of Fuel

is in your area. Refer to The Basics,

p. 231  for assistance in determining

the Unit Price of Fuels.

2a. Fill in your Annual Energy

Savings with the solar hot

water system (from Step 1,

Line d or Line e) 

2b. Fill in the current Unit Price

of Fuel used in your conventional

hot water heater 

2c. MULTIPLY: Line 2a X Line 2b

You've just estimated your

First Year Fuel Bill Savings

with a solar hot water sys—

tem

YOUR HOME SAMPLE CASE

3'700

$
If you want to find out what your total fuel bill savings could be over a

longer period, go on to Step 3.

8
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STEP 3 ESTIMATE LONGER TERM FUEL BILL SAVINGS

How much could a solar hot water system
 save you in

the years to come?

To find out, you'll need to know what the Fue
l

Escalation Rate is for your hot water system fuel.

You'll also select a factor from TABLE B. Refer to

The Basics p. 25 for assistance in determining the

Fuel Escalation Rate.

YOUR HOME

3a. Fill in your First Year Fuel Bill

Savings (from Line

2c) 

3b. Fill in your Fuel Escalation

Rate 

3c. Choose the Time Period (in

years) that you wish to con-

sider yrs

3d. Look at TABLE B, select the

number corresponding to Lines

3b and 3c 

3e. MULTIPLY: Line 3a X Line 3c

You've just predicted what

your Cumulative Fuel Bill

Savings could be (for the

period you chose) with a

solar hot water system.. 
$ 873-.10

SAMPLE CASE

$ 

8 z

yrs

5: 9

9
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This is the last step you need to do in order to get an idea of your

possible solar hot water' savings. If this is all you want to find out, stop

here. If you'd like to get an estimate of your solar hot water costs, go on

to step 4.

11



STEP 4

ESTIMATE SYSTEM COST AND PAYBACK PERIOD

This section will help you to estimate the installed cost of your solar hot

water system.

4a. If you already know how

much your solar hot water

system will cost (includ-

ing installation), fill it

In here 

YOUR HOME SAMPLE CASE

S 
Then if you want to learn more about the economic

value of the solar system, read the bottom section of this

page.

4b. If you don't know the sys-

tem cost, we've included a

table below which will help

you estimate it.

DIRECTIONS: Look at TABLE C. Select either the

column marked "New Homes' or "Existing Homes."

Then, go down the column you've chosen until you

reach a line corresponding to the Collector Size

of your system.

The number you've located

is an estimate of the In-

stalled Cost of an aver-

age solar hot water sys-

tem for your home sd2000 (*w dotE)
The economics of your solar system will vary depending on how you plan to

pay for it.

12
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If you're paying cash

for your system  GO TO STEP 5

If you plan to finance your

system with a short-term or

home improvement-type Loan GO TO STEP 6

If your system is to be

financed as part of the

mortgage on your new home GO TO STEP 8

14
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STEP 5 ESTIMATE PAYBACK PERIOD (FOR CASH-PURCHASED SYSTEMS ONLY)

How long will it take for a solar hot

water system on your home to pay itself

back in fuel savings? In this step,

we'll help you estimate the Payback

Period fot the system. If you plan to

finance your system, we suggest you skip

ahead to Step 6 or 8.

YOUR HOME SAMPLE CASE

Sc. Fill in your First Year Fuel

Bill Savings (from Line 2c) $ $ 111-8
5b. Fill in the Fuel Escalation

Rate (from Line 3b) 2 8 z
5c. Fill in the Installed System

Cost (from Line 4a_or b) $ /000

5d. DIVIDE: Line 5c 4 Line 5a.. 13.

5e. Look at TABLE D. Select the

number corresponding to Lines

5b and 5d.

The number you've found in the

table is a prediction of the

Payback Period for your solar as runrt-ro

hot water system yrs 10 yrs 

If you're going to pay cash for your solar hot water system, you have

finished the workbook. We suggest you turn to Part III to get an idea of what

your estimates are based on.

15
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TABLE'b. Payback Period, Years

cost/lst yr.

Savings Ratie

Fuel Escalation Rate (% per year)

4 6 8 10 12 14 16 18 20

1. 1 1 1 1 1 .1 . 1

2. 2 2 2 2 2 2 2 2 - 2

_

3. . 3 • 3• 3 .3 . 3 3 3 3

• 4. '4 4 4 4 4 4 4 4

. 5. 5 . 5 5 5 5'5 4 4

6.• 6 6 6 5 5 .5 5 5 5

7. .7 7 6 66 6 5 5

8. 8 7 7 7 6 6 6

9. 8 8 8 7 7 7 .7 6 6

10. 9 9 8 8 7 7 7

. 15. . 12 12 II 10. 10 9 9 8 8

20- 15 14 . 13 12 11 '11 10 10 9

25. . 18 16 15 14 13 12 11 11 10

....._ 30. 21 18 16 15 14 13 12 12 11

. •
35. - 23 , 20 , 18 , 16 , 15 14 13 13 12

40. 25 11 19 17 16 15 14 13 13

45. 27 23 26 18 17 16 15 14 13

50. 29 24 21 ,. 19 . 18 16 . 15 14 14

55. 30 • 26 22 20 18 17 16 15 14

60. .* 27 23 21 19 18 16 15 15

._
ore t an 30 years.

16
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STEP 6 ESTIMATE OVERALL SYSTEM COST (SHORT-TERM LOANS ONLY)

If you are plannineto finance a solar hot water

system home improvement loan, you should get an idea of

what the system will cost, including all finance charges.

In this step, we'll show you a way to estimate this

overall cost. To complete this step, you'll need to know

what the Interest Rate and the Length of the Loan

will be.

6a. Fill in the Installed System

Cost (from Line 4a or b)....

6b. Fill in the Amount of Solar

Loan (if different from Line

6a)

YOUR HOME

NOTE: Home improvement loans usually cover the

SAMPLE CASE

(Most &v.' h.1es V;11
aSa sfq gNiteNJ)

$ ).000

full cost, with no down payment. Only fill in Line

6b if you are putting down some cash and taking out

a loan on the remainder of the cost.

6c. Fill in the Length of the

Loan (in years) yrs 6 yrs

6d. Fill in the Interest Rate.... 1 // 2 

6e. Look at TABLE E. Select the

number corresponding to the

Length of the Loan and In-

terest rate (from Lines 6c

and 6d) 

IF YOU ARE MAKING A DOWN PAYMENT GO ON TO LINE 6g.

17
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a.

YOUR HOME SAMPLE CASE

6f. MULTIPLY: Line 6a X Line

6e. This is your Overall

Financed System Cost (100%

financing only) 

You have now finished Step 6. Co onto Step 7 on

page 20i.

6g. MULTIPLY: Line 6b X Line

6e.

This is the Overall Cost

of Financed Portion of

System  $

6h. SUBTRACT: Line 6a - Line 6b.

This is the Amount of

Solar Downpayment  $

6i. ADD: Line 6e + 6h.

You've just estimated

your Overall Financed

System Cost  $ 5-5-
GO on to Step 7.

18
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TABLET . Short-Term Loan Factors

Term of

Loan

. .. .

, 
Interest Rate

.

(Years) 8 9 10 11 12 13 14 15

.
.

1 1.04 1.05 1.06 1.06 1.07 1.07 1.08 1.08

2 1.69 1.10. .1.11 1.12 1.13 1.14 1.15 1.16

3 1.14 1.14 . 1.16 1.18 1.20 1.21 1.23 1.25

4. 1.17. 1.19 . 1.22 1.24 1.26 1.29 1.31 1.34

5 1.22 1.25 1.28 1.31 1.34 1.37 1.40 1.43

6 1.26 1.30 1S3 1.37 1.41 1.45 ..1.48 1.52

7 1.31 1.35 1.39 1.44 1.48 1.53 1.57 1.62

8 1.36' 1.41 1.46 1.51 1.56 1.61 1.67 1.72

9 1.41_ 1.46 1,52 1.58 1.64 1.70 . 1.76 1.83

10 1.46 1.52 1.59 1.65 1.72 1.79 1.86 . 1.94

11 1.51 1.58 1.65 ' 1.73 1.81 1.88 1.96 2.05

' 12

13
,r.

.3.4

1.56

1.61

1.67

1.64

1.70

1.76

1.72

1.79

1.86

1.80 ,

1.88

1.96

1.89

1.98

2.07

1.98.

2.08 ,

2.18

2.07.

.2.18

2.29

2.16

2.28

2.40

15 1.72 1.83 1.94 2.05 2.16 2.28 2.40 2.52
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STEP 7 ESTIMATE PAYBACK PERIOD FOR FINANCED SYSTEMS
(SHORT-TERM LOANS ONLY)

What will the payback period be for a solar hot water

system financed with a home improvement loan? This step

will help you predict how many years this will take.

In this step, we'll help you estimate the Payback

Period for the polar hot water system, including the

costs of financing it.

7a. Fill in the Overall Fin-

anced System Cost (from

Line 6f or 0 

7b. Fill in your First Year

Fuel Bill Savings (from

Line 2c) 

7c. Fill in your Fuel Escala-

tion Rate (from Line 3b) 

7d. DIVIDE: Line 7a 72,...

7e. Look at TABLE D (located on

page 10 ). Select the num-

ber which corresponds to what

you filled in on Lines 70 and

7d.

The number you've found in the

table is an estimate (in years)

of the Payback Period for a

solar hot water system financed

with a short-term loan 

20

YOUR HOME SAMPLE CASE

$ ass-s-

 z g 

yrs

(t$Tirn A-re)

13— yrs 
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Now that you've estiMhted the payback period for a

solar hot water system financed with a short-term loan,

you have finished the workbook. We suggest you turn to

Part III to get an idea of what your estimates are based

On.

•

•

22
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STEP 8 ESTIMATE WHEN SYSTEM RETURNS FAVORABLE CASH FLOW
(MORTGAGES ONLY)

If you're financing a solar hot water system as part

of the home mortgage, one way of determining if the system

is a good investment is to find out when your annual fuel

savings will exceed the annual costs of the solar energy

system.

This relationship between costs and savings is known

as a Cash Flow. In this step, we'll show you a way to

estimate when the cash flow from your solar hot water

system could turn favorable.

To find this out, we'll take your first year fuel

savings figure, along with the fuel escalation rate you

chose (from Steps 1 and 3), and compare them with the

amount you'll be paying each year for the solar portion of

the mortgage. To do this step, you'll need to know what

the Interest Rate and Length (in years) of the

mortgage will be.

To simplify this step, we've assumed that annual

maintenance costs from the system will be offset by

deductions you can claim on federal taxes for interest

payments on the mortgage. We've also assumed that the

entire cost of the solar hot water system will be covered

by the mortgage.

8a. Fill in First Year Fuel

Bill Savings (from Line

2c) 

23

YOUR HOME SAMPLE CASE

, LH

•

•
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t.

•

YOUR HOME SAMPLE CASE

8b. Fill in your Fuel Escala-

tion Rate (from Line 3h) B s' z

8c. Fill in the Installed Sys-

tem Cost (from Line 4a or b) $ g000 
8d; Fill in the Length of the

Mortgage (in years) yrs 30 yrs

8e. Fill in the Interest Rate B 41 

8f. Look at TABLE F. Select the

number corresponding to the

Length of the Mortgage and

Interest Rate (from Line 8d

and 8e)  097

8g. MULTIPLY: Line Sc X Line 8f

This is the Annual Solar Por-

tion of Your Mortgage Payment $ 

8h. DIVIDE: Line 8g 4- 8a....

81. Look at TABLE G. Select the

number corresponding to your

Pue/ Escalation Rate (line

8b) and what you filled in on

line 8h.

The number you've found in the

table is an estimate of how many

years it will take until a solar

hot water system on your home

returns a favorable cash flaw.

24

yrs

$ 119-

1.3

yrs



268

TABLE G. Year in Which Savings Exceed Costs

Cost/lst yr. Fuel Escalatip a e (% or ye r)
Savings Ratio 4 6 8 10 12 14 16 18 20

. 1.0
.

1 1 1 1 1 1 1 .

1.1 4 3 3 2 2 2 2 2 2

1.2 6 5 4 3 3 3 3 3 21

1.3 8 6 5 4 4 4 3 3 3,

1.4 10 .7 6 *5 4 4 4 4 3

• 1.5 12 8
\

7 6 5 5 4 4 4

1.6 .
,

13 10 8 . 6 6 5 5. 4 4

1.7 15 11 8 7 6 6 5 5 5

1.8 16 • 12 9 8 7 6 5' 5 5

1.9 18 13 10 8 7 6 6 5 5

2.0 19 13 11 9. -8 . 7 6 6 5

2.1__ 20 14 , 11 9 8 7 6 6 6

2.2 22 15 12 10 8 8 7 6 -6

.. --- -2.3 23 16 12 10 9 8 • 7 7 6

2.4 24 17 13 11 9 . 8 7 7 6

2.5 25 17 13 11 10 8 8 7 7
..

2.6 . 26 18 14 12 ;10 • 9 8 7 7

2.7 27 19 14 12 10 9 8 8 7

2.8 28 19 15 12 11• 9 8 8 •7

2.9 29 20 15 13 11 10 9 8 7

3.0 30 20 16 13 11 10 9 8 8

25
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Refer to The Basics, page 27 ,

for a discussion of cash flow.

You now have an idea of how many years it will take for the annual savings

of your solar hot water system to exceed its annual costs. We suggest you

read Fart III to get an idea of what your estimates are based on.

26

35-648 0 - 79 - 18
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PART III ASSUMPTIONS AND METHODS USED IN THE
WORKBOOK

A. GENERAL

This workbook is based on data furnished by RSVP, the solar economics

computer program developed by HUD. The workbook uses average data for:

*Weather conditions for a city near you.

*Performance of common types of solar flat-plate

collectors and hot water systems. However,

provision has been made for you to substitute

your own collector performance data, if you can

obtain it. (See sect. E below)

*Amount of hot water used in a household of your

size.

*Temperature of your home's hot water supply.

Naturally, since this workbook is based on average data, the actual

results you get from a solaehot water system will vary from what you're about

to estimate on the following pages. The most likely factors to affect your

estimates include:

*Climate conditions and amount of shading in your location.

*Size and number of appliance's in your household which use hot water.

*Type of solar hot water system you choose for your home.

To simplify this workbook, we've assumed that the amount you'll pay each

year for maintenance on your solar hot water system will be offset by

deductions you'll be able to claim an federal taxes for interest payments on

solar loans.

Cost effective solar hot water systems usually provide 50-75% of your

home's hot water needs. Therefore, we've assumed that your home will also

include a conventional hot water heater to serve as backup.

27
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B. TECHNICAL ASSUMPTIONS

Solar Hot Water System Type. We assumed your solar hot water system will

include two tanks: one for solar pre-heating (or storage), and the other for

your conventional water heater. For more information on how a "two-tank"

system works, see Solar Hot Water and Your Home, The Basics page  11  .

Solar Energy Storage. We assumed the solar preheating tank in your system

will have a capacity to store 1.8 gallons of water for each square foot of

installed collector. A good range for the storage capacity is between 1.5 to

2 gallons for each square foot of collector.

Protection Against Freezing. As mentioned earlier, the Annual Energy

Savings figures in Table A of Step I are based on a system using the

"draindown" approach to prevent collector pipe freezeups. If your system uses

a heat exchanger, its performance will be slightly less efficient. Refer to

sect. D for more information.

Solar Collector Performance. We assumed your system will include flat-plate

collectors similar to those now on the market. Output data was compiled by

averaging the performance curves of a number of commercially available

flat-plate collectors. While the data does not apply to any single collector

on the market, it resembles the performance of a collector using:

*Steel Absorber Plates

*Selective Black Coating

*One layer of Glazing

The "averaged" collector performance data used could lead to an error of

as much as ±20% in estimating fuel savings. If you can obtain specific

performance data on the collectors you're planning to include in your system,

your estimates from this workbook may be done more accurately. Refer to sect.

E for more details.

28
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Climate Data. Table A (ion page 40) is based on weather data for a typical

year at each of the cities listed. Weather conditions vary from location to

location and from year to year and will affect the fuel you actually save with

your solar hot water system.

Shading. We assumed your collectors will be unshaded.

Collector Tilt. This refers to the angle your collectors are mounted off

horizontal. We assumed your collectors would be mounted at an angle

equivalent to your latitude (which is generally considered the preferred tilt

angle for solar hot water systems). However, you can still obtain

satisfactory results as long as your collectors are mounted within t I50

of the latitude of your location.

Collector Orientation. This refers to how close to true south your

collectors face. We assumed your collectors would face true south. However,

you'll still obtain good results as long as your collectors face within 200

of true south.

Recommended Collector Size. In Step 1, we determined this by choosing the

size which could offer the lowest cost for each unit energy delivered by a

solar hot water system, for a family of your size, in your climate region,

subject to providing at least 50% of your hot watet needs.

Temperature of Incoming Water Supply (Inlet Temperature). We assumed the

average temperature of water entering your home would be equivalent to the

average year-round outside temperature of the city you chose in Step 1.

Temperature of Hot Water Supply (Outlet Temperature). We assumed your

home's hot water would be heated to 140°F, a standard operating temperature

for most residential hot water heaters. However, you'll conserve fuel by

turning the hot water thermostat down to 125-130°F.

29
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Conventional Hot Water ystem Operating Efficiency. In Step I, your annual

energy savings was based on an assu
med average efficiency rating for your

conventional water heater. The efficiency rating used depends on your type 
of

fuel:

(1) Systems using Fuel Oil: 50% efficiency.

(2) Systems using Natural Gas: 60% efficiency.

(3) Systems using Electricity: 100% efficiency.

C. ECONOMIC ASSUMPTIONS

System Installed Cost. In Step 4, we estimated that the installed cost
 of

hot water systems for new homes would be $500, 
plus an additional cost of

$25 for each square foot of collector. These estimates are based on the

costs of solar hot water systems funded during t
he first three cycles of the

HUD Solar Demonstration Program.

The difference in costs for systems installed on new o
r existing homes is

based on engineering estimates of how much extra it wi
ll cost to remodel

existing homes to accommodate solar hot water systems.

If you are considering a solar hot water system for
 an existing home, keep in

mind that the actual cost of remodeling will depend on
 how much work is needed

to get the system installed. Your actual cost could vary considerably from

our estimates. (Refer to The Basics, page 22, for additional information.)

System Maintenance. We assumed that maintenance for solar hot water systems

will average $25 each year. However, this figure may vary for your system;

you can estimate that 1% of the capital cost of an uninstalled 
system will be

required each year for maintenance. As mentioned earlier, we expect that this

cost can be offset by deductions on federal taxes for intere
st payments on

solar loans.

30
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Properly Taxa:3 and Insulance. We assumed that any additional costs for

these items would also be offset by deductions on federal taxes for interest

payments.

SOLAR TAX INCENTIVES. Many states and communities have already passed solar

tax incentives. While this booklet was being written, Congress was

considering legislation which would grant federal income tax credits for solar

hot water and space heating systems.

Many communities have reduced or eliminated property taxes for solar hot water

systems; in other areas, solar energy systems aren't being assessed.

Therefore, the effect of property tax relief on your solar hot water system

will be relatively small and gradual. Homeowners who are financing their

systems as part of a mortgage will be most affected by solar property tax

incentives.

Unlike property tax reductions, sales tax exemptions and income tax credits

are usually one-time benefits (though some states may allow you to carry over

a credit for several consecutive years). The major difference between these

two kinds of tax incentives is that you'll probably save more money with an

income tax credit. In a few states, you can deduct a portion of the amount

you paid for a solar hot water system from your net taxable income.

Tax incentives are designed to improve the economics of solar hot water

systems. The state of the law is constantly changing. Therefore, if you're

considering solar hot water for your home, we suggest that you contact the

National Solar Heating and Cooling Information Center for up-to-date

information on solar tax incentives in your area.

31
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•

D. ADJUST ANNUAL ENERGY SAVINGS -

SYSTEMS WITH HEAT EXCHANGERS

This technicalli oriented section is intended for those
 readers who wish to

make corrections for losses due to at exchangers
-14

As was explained in The Basics, pp. 7, Heat Exchangers are used whenever

the collector fluid must be kept separate from your drinki
ng water. Your heat

exchanger may have one or two walls, depending on whether or not the c
ollector

fluid you're using is toxic. Systems with heat exchangers sacrifice operating

efficiency because some heat is lost during the transfer process. In this

section, we'll show you how to adjust the Annual Energy Savings fi
gure you

obtained in Step 1 to account for the heat exchanger.

YOUR HOME SAMPLE CASE

Dl. Fill in your Heat Exchanger

Reference Factor.

If your system includes a

Single Wall heat exchan-

ger (nontoxic collector fluids

only), fill in .98

If your system include a Double

Wall heat exchanger (for toxic

collector fluids), fill in .90

D2. Fill in your Annual Energy

Savings Adjustment Factor.

Turn to TABLE H, located on page 39.

32
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TABLE H: ANNUAL ENERGY SAVINGS ADJUSTMENT FACTORS

FOR HEAT EXCHANGERS

Persons in Household 2 persons 4 persons 6 or moreCollector Size 20 sq. it. 40 sq. ft. 60 sq. ft. 40 sq. ft. 60 sq. ft. 8059. ft. 60 sq. ft. 80 sq. ft. 100 sq. ft.
.90

.98

-

.89

.99

.91

.99

.93

.99

.89

.99

•

.90

.99

.91

.99

.89

.99

.90

.99

.91

.99

33
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This table is arranged like

Table A. Locate the factor

by selecting the number cor-

responding to your Heat Ex-

changer Reference Factor

(from Line Dl), your Family

Size and Collector Size

(from Lines lb, and lc or if)

D3. MULTIPLY: Line D2 X Line id

or le.

RESULT: Your Annual Energy

Savings adjusted for a system

using a heat exchanger 

YOUR HOME SAMPLE CASE

Use this figure instead of the original Annual Energy

Savings in steps 2 through 8.

However, if you intend to use your own collector

performance data in this workbook, turn the page to

Section E. You'll carry over the figure you obtained on

Line 03 to the following page.

E. ADJUST ANNUAL ENERGY SAVINGS -

USING YOUR OWN COLLECTOR DATA

This technically oriented section is intended for

those readers who can obtain specific performance data

from the collector manufacturer and would like to use it

instead of our data

14

3330
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The data used in Table A of Step 1 is based on an average of the collector

performance graphs of a number of commercially available flat-plate

collectors. This data was obtained through testing procedures specified in

HUD's Intermediate Minimum Property Standards for Solar Hot Water and space

Heating Systems, 1977 edition.4

The collector performance graph for the "average" collector we used in

this booklet is shown in figurel . When reading the graph, keep in mind that

collector efficiency goes down as temperatures inside the collector get hotter

than the outside air.

The horizontal axis of the graph indicates the ratio:

Collector Inlet Temperature - Outside Air Temperature 
Incom,.-g Solar Radiation

The vertical axis shows percentages for the collector's operating

efficiency.

A useful reference point in comparing the efficiency of different

collectors is to find the place where the curve crosses the vertical axis.

This is the collector's operating efficiency whenever the average temperature

inside the collector is the same as that of the outside air. While there are

several technical names for this reference point, in this workbook we'll refer

to it as the Collector Efficiency Factor.

If you can obtain a collector performance graph from your manufacturer,

you can substitute it in place of our "average" data. Keep in mind that your

collector must also be tested in accordance with procedures mentioned in HUD's

Intermediate Minimum Property Standards, in order to get results consistent

with the remainder of this workbook.

+The procedures for testing solar collector efficiency, specified in HUD's
Intermediate Minimum Property Standards are based on ASHRAE Document
#93-77: Method of Testing for Rating Solar Collectors Based on Thermal
Performance.
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Figure 1

PERFORMANCE GRAPH FOR THE "AVERAGE"

FLAT-PLATE COLLECTOR USED IN THIS WORKBOOK

Collector Efficiency Factor = 73%

.93

T ; Ta

1.0

where T is the Collector Inlet Temncrature in °F

T. is the Outside Air Temperature in °F

I is the Incoming Solar Radiation in BTU/hour/sq. ft.
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El. Examine the manufacturer's data carefully. Make

sure it includes the following data:

*Collector Inlet Temperature. This is temperature

of the fluid as it enters the collector.

*Outside Air Temperature. This is often called

"ambient temperature."

*Incoming Solar Radiation. This is ofter caUed

"insolation," and is measured in units of "BTU/hour/ sq.

ft."

E2. Do the horizontal and vertical axes of your graph

have the same factors as the graph on the

preceding page? If not, the method given below

won't be correct.

E3. Fill in your Collector Effi-

ciency Factor.

As mentioned on the preceding

page, this is a percent figure

which corresponds to the point

where the collector performance

curve crosses the vertical axis.

E4. Fill in your Annual Energy

Savings Adjustment Factor.

Turn to TABLE I located on

page 38. This table is sim-

ilar to TABLE A. Locate the

37
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• YOUR HOME SAMPLE CASE

factor by selecting the num-

ber corresponding to your

Collector Effi.,iency Factor.

(from Sect. E, Line E3), your

Family Size and Collector

Size (from lines lb and lc or

if) 

E5. IF YOU USED SECTION D: (your

system has a heat exchanger)

MULTIPLY: Line E4 x Line D3

RESULT: Your Annual Energy Savings

adjusted for a system

using a heat exchanger, based

on your own Collector Perfor-

mance Graph 

E6. IF YOU DID NOT USE SECTION D:

(your system does not include

a heat exchanger)

MULTIPLY: Sect. E, Line 4 X

Line ld or le.

RESULT: Your Annual Energy

Savings, based on your own

Collector Performance Graph 

Use the figure you obtained on either Line 5 or 6 in

place of Annual Energy Savings in the rest of the steps

in this workbook.

39
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4

PART IV TABLE A-1. Kilowatt-Hours of Electricity Saved Per Year

tP,W,cr or Occapo 2 4 6 (or more)

Collector 2,03 ( Sq Ft.) 40 60 60 40 60 80 100 40 60 80 100 120

Location

RiuwiNnmaw 21on 2509 2606'
,
, 7600) 3400
---

3900 4300 2000 (3700) 4700
_...-.

5300 5800

ALAsF4
rATPRANKS (--22nn 2400

,-
3100 2500 3600

'3-5-4D

4200 . 4000 2600 3700 4600 6,70)
•-_-,

6200

IVCSON 2500 2600 2600 4200 4500 4500 3o'0100 5900 6300 6400

OKANSAS .2---<
LIT TO: 008.0

:ALIFO0NTA

6in 2sno 2600 .2600) 3400
,-.......--

4000 4300 2400 .ilTITO") 4700
,....„-

5300 5000

ins AN0FLE5 ( .0 270n 2800 3...100/ 4,00 4500 4700 3400 4..6(5-.5 5500 6100 6500

SACRAHENTO 7233- 2500 2560 306.0: 3000 4200 4600 2200 :4400'. 5200 5400 6100

SAM FRANCISCO (25n-6
0
) 2700 2060 2400) 3700 4340 4700 3000 L4260).5100 5700 6300

TOLORADO
-'( OENVER "2.n, 3100 3200 3500/ 4400 5200 5400 3900 r52-07) 6300 7100 7500

GuANO JUNCTION (2R-0(7) 3000
....._-

3100 -355-6.0 4500 5000 5200 3800 6_5200; 6200 6900 7300

00NmECTTCUT
HARIE090 (i270-) 2700 2900 2600 (1!00) 4100 4600 2700 3800 (-)5500. 6000

/ISTRICT Or COL00411
5800004074

.
(L123)2400 2600 2400 3200(= 2:)3700 4200

,---,
2500 3500 2.2) 5000 5500

1.091DA
- JAc000900LLE (71 7400 2540 -2600,3300 3300 4100 2800 (-59-0-6) 4600 5100 5500

5/000 0-,-„--7,-) -,00 2300 0in:57: 3400 3400 3900 :3100) 4.000 4700 5200 5500

TALL4m45,8E noi 2500 2670 ;t1i5, 3400 4000 4300 300-0 .100:', 6900 5500 5800

TouP4 i2nli 2400 2500 y..91.2y) 3600 4000 4200 3200) 4200 5000 5500 5860

1E09014
-17(q)ATLANTA CiFnD 2500 2700 3500 4000 4400 2900 (557)-0 4800 5600 5900

SAvANwAN c71)L7) 2400 2500 ,.26021) 3400 3900 4200 2900 (2E2) 4700 5300 5700
Al!
HILO 67;79 200 2342 .?4W 30" 3000 3700 .2500 tr5g176) :200 4700 5000
804,01.01.17 (.2.. ) 2300 2310 (00' 3700 3900 4000„.22.2) 4-40° 100 5500 5600
Demo
cinT5F 2000 2400 5-rTii, 3900 4500 41100 3700 (4,737.0 5400

.(6_lirL10/
6100 651,0

Pric4TELL0.,
C-77)

iirTri) 3004 3100 ,J.E-2) 4300 4900 5200 3500 5800 6600 7108

LL1iTOIS
-C7:.0CHICAGO ..„1-1-O.7.), 2600 2800 2500 L'17, 4000 4000 2700 3700 (7.7-5-4) 5300 5900

080914 (2.7-1-43 2604 2900 2600 (3109..)4200 4660 2800 3900 (,4-28-D 5570 6100.
MIA.
1.01.N4P000S 0-0,-Tri.) 2500 2700 2400 3200 3800 4300 2600 3600 40-1702, 5103 5600

OWA
OFS NOINES OP 2700 2900 2700 3600 4300 4700 2900 4000 5000 5700 6300
ANS45
KANSAS CITY
51CH174

637,70-) 2701
Qt11) 2700

2860
28N0

77170..) 3600... ,
.2900 3800

4370
4500

4600
4700

3000 04100) 5000
3200 L,..200) 5300

5700
6000

600
6500

ENTUCKY
I.FrIN.T. 2400. 2700 2600 :27;76:‘; 3907,4400 4600 3200 :;-5-176; 5200 5900 6700
L.U15v1LLF 2150 2.500 2760 2500 Q2±0.)3900 4300 2700 3700 (.10219 5200 5700

°VISTA,.
.rw ouLEAN5 CI8n01 2100 2300 210P (.2,---70Z 3300 3700 2300 3200 6'T-..10'..) 4400 4000
SN9Cv0,007 C2:01...`i0 2600 25e0 -2500! 3.300 3908 4100 2600 ,\172.2) 4500 5100 5600
AI.E

.----cLp0,00
prIPTC.9

6EiT 7000
(it..i3J-2) 2900

3169
310,,

2400 (5:.7-0c''4300
2700 Qz,2,i„, 4400

4800
4900

2700 3000 45no,
2900 4100 (20)

S400
5A00

4300
6500

&RYLAND
P4LT10O4F ?Inn 2500 2700 2500 0.700) 4000 4400 2700 3700 411:10 5300 5E100
455400/SETTS
awHERST (iji 2400 2740 2200 (57)3600 4100 7200 3200 41no 6-773) 5100
P6510, C1:22100 7400 2600 2200 (...32 3600 4600 2300 3200 (6600 421,0 6.:700 5300
ICHIGAN
109535, 67:7..) 7580 77.6 7470 6-77)(7)3900 4400 7600 3600 4,(7,--70,/ 5100 5700
S41JL0 ST. N097E
luNES0TA

cf2. 7400 3000 2600 13600) 4300 4400 2400 3900 (4000) 5700 6200

HINN-5T. PAUL 22n0 2700 3720 2600 6f-,:) 4200 4700 2700 3000 4700 5500 6780
ississ!..i '

----2411112.,0370030.10.1002,00p(- 1,00--) 4500 5180 5600
1406071
004545 CITY (5-3:711 7700 2400 3400 4300 4600 3,c, _0'....-Iir-7-0) 5070 5700 62nn
ST. LOUI5
N7ANA

oftLIN04

C7.Ei2..). 2600

0-;:^7,i 30nn

2700

3100

.7nn)
:2.0--6) 3600

'31-00 4100

4100

4400

44001

5100

2630 c3.L020; 4700

3100 (-,.).. 5600

5400

6400

5900

7070
G9,41 c4LL, (,no,)3070 3100 ,1000) 40no 4700 5160 3200 (t.soof 5570 43,,0 ',inn
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TABLE A-1 (Continued)

Ourber of Occupants 2 4 6 (or more)

Collector Area (Sq. Ft.) AO 60 80 AO 60 80 100 AO 60 80 100 120

Location
• .

EP07,51,4 ,..---..„
LINCOLN -25;b-

....—}
2900 2900 2900) 0 4400 4000 3000 Q.2t1,11_) 5100 5900 6500

Las 08449 26q147)2600 2770 3600: 4400 4500 4600 '4000 5200 6100 6400
-4100

6500
PFNO (730,10) 3700 3200 :3800 ;4800 5300 5500 (5600).6700 7400 7700

Ea, JEPSfy
aTLANTIc CITY ....._225 2700 2800 222-2) 3,00 4200 4600 7900 ,!.2...00, 4800 5600 6100

EV NExICO -.
41e00uE800E Q.E0 3000 3100 :390_0_, 4000 5200 5300 112.;. 5700 6700 7300 7400

EM YO9K
A1PANY "-7-17--'10)

-'1760)
2600 2830 2500 j7-Oli.) 4000 4500 2600 3700 (o0 5300 5900

pry YORK 2200 2,00 2010 7 2700; 3300 3700 2100 2900 3700 -,14300 4800
nncHESTEP '.---7,1.1- 2600 2000 2500 ;3100s) 4000 4400 2600 3700 .:4500: 5200 5900
SYRACUSF (2.(1.1._+0, 2400 2720 2300 s'...3100; 3700 4200 2400 3400 cf....L_Oj 4900 5500

ORIN caP4LINa
CAPE 84TTEPAS -.L2.400\ 2700 2700 .31-0-0-) 4000 4500 4600 3400 , 4600 5400 6100 6400
401E000 (22-n)2600 2700 .2.Lis) 3000 4100 4500 2900 (.. 4.0_1)) 4800 5500 6009
ORT. DAKOTA
Pis.aaci, 3100 3300 3100 (-Ei) 5000 5400 3400 (_Z-7) 5700 6600 7300

010
CL1.0F10,0 2000 0400 240') 2300 ,31-07) 3700 4100 2500 3400 4200 4900 5500
CoLUu905 2006 21.00 2770 2400 C-22_210-_) 3800 4200 2500 3500 r,.9_ 5000 5600

KLAH0.4
"T7OKLamnma clir ..p_,23270, 2n„ 40.0 4500 4700 3400 ,77-6-7).-6.) 5500 6200 6500

TuLSA
REnAN
.F0F00D

22nn 2500

(r27--.‘n) 7son

2700

2600

C2222) 3500 4100

2700 (5-;157.) 4000

4400

4300

2900 C,22111) 4800 5500

2900 ,--4000> 4800 5400
—2900

6000

5809
PaRTLANn '-1-C_2. 210C 2400 1900 2600, Q".L.9:.; 3600 2100 3600 (.:,, ,D 4700

EN,JSTLvAyTA
PHILAnEL9.1A 2-11 7600 2800 2500 0400( 4000 4500 2700 3800 ,' -ii- 5300 5900
P/70580969 0 70i) 2500 2708 2500 '3700) 4000 4400 2700 3700 c4600 5200 5000
STATE COLLFGF. 2-0060 2400 27o0 2300 Oa) 3700 4200 2400 3400 4900 5505

ItionE 154_490
...4.20c20.

NFw0oPY
iOUTH C400JNa.

iiii7.)., 2500 2890 2500 3,00) 4000

.--777tTh

4500 2700 3700 (... 0.5300 5900

C840LF51009
MTN 04.074

21a0 2500 26,8 3,00 4000
—

4300 2900 (3.1- 4700 5300........—, 5800

PaPID CT,
rEN.ESSEF
uaaHviLLr

rExas

twAPILLO

2-,t,' 3100

€F 7404

2760/ 9900

3260

26o0

2900

7"5ja 4100 5000

2500 (2219) 3900

)400: 4,00 4900

5405

4200

5000

3500 (Z-8-013.' 5900 6700

2700 CEii) 4500 5100

3000 (51'151 6000 6700

7300

5600

7009
5.1105
EL Paco ...

21,3)
/,-;,-.1)

2400
'700

2500
2700

2700 3,00 3900
'.37001. 4,00 4710

4180
4800

2900 .:3900 4790 5300
4100-,.. -5400 6300 1.600

5700
670,)

HousTo.J (.2}59 2310 7400 2..1.2.9., 3100 3800 4000 2600 ,2120,) 4600 5100 5501
1TAN
SALT LA.,F E/TY

leniulA
C2.....1:1V
_--,

2700 2960 ',121 .02) 3,00 4500 4800 3100 -,C.:37:03) 5200 6000 6500

47 wF.,,F. (72n0) 2700 2040 7600 :.3,00., 4100 4400 2700 3000 c.!--5-0-6) 5400 .00n
1,000-017 :-_-3-2,7 7600 7700 ..26e2, 650-0. 4000 4540 2900 :"3900:) 4600 5500 60e0
PIC..0Nn LI.....7.11. 2500 7760 2600; 3400 4000 4400 2000 ,„"1) cleft 5200 5.970

N15.419,709
SFAITt, cli,Tr 2100 2300 2700 27.00 e"57-2.7)) 3600 2100 3000 3700 (-2.3(.5) 48"SPOKANE ci30,.9 2700 25.0 2400 ("211.0 4300 4600 3000 4100 Q02_07 0)-60 6200

'EST VI.61,11,,
2400 260n 2300 --11-270) 3600 4100 2400 3400 (7:W10) 4800 5300

'ISC09519
900'/50,

14,50-4

(.73=r)

(5-07,-;)

2505

3300

30,..

346u

2600 (J" ) 4300

.3700 4 000 5600

4800

5700

2600 3900 6E0) 5600

4100 (75,10n) 6700 7600

1.300

8000
L454P1F ).,,,a) 3990 30, t,...19) 4,00 5300 5700 3,00 ()1o21.) 6100 1000 7700

41
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FAI
170
TUr
RAN
LOT
tIF
LOS
SAC
SAN
ILOS
firN
GDA
1NNE
Nan
1STP
WAS
LOPI
.IOC
MIA
TAL
TAm
FOPS
ATL
SAV
AWA1
MIL
Nom

DAND
601
PDC

LLIN
C6I
P'S

:140/A
DID

row,
OF'S

rANSA
KAN
WIC

tENTU
LFX
LOU

LOUIS
Ncw
SNP

',AWE
cA.
Pon

MARTL
PAL

PASS,
1,1

Rns
NICN1
LAN
Sau

NO ONE
.1.

PISS?
Jac

P1SSO
KAN
SI.

pONTA
g1L
40F

TABLE 9-2. Therms of Natural Gas Saved Per Year

,pants 2 4 6 (or more)

,Ca (Sq. Ft.) 40 60 80 40 60 80 100 40 60 CO 100 120

Location 1 I.

ma
•

NINGNAN c212) 140 150 ;a52----)- 190 ,220 240 160 2 270 300 330

PRANKS' 120 '150 100 140 190 (.20„..) 270 150 210 260 310 350.

NA
SON cltp-,Iso 350 :,.-pii., 740 250 260 r22-073. 296 340 360 7360

TLF 00c,
o.Nra

CliCT)

---,

140 ISO (....150,

_---,

190 230 240 160 lip
__

260 300 330.

ANGELES (1404 150 160 ,1011. 730 260 270 190 .,.260-_) 310 3.50 370.

RAuENTO
FRANCISCO

(-1:in
(1-1?)

140
10,0

150
ibu

)70,
..06_0

720
710

240
240

250
270

ISO
170

(_250,
(.._210)

300
290

330
330

350
360

ADO
%TR (5Z.W3 180 140'-200.: 760 300 310 220 ,(33-0- 360 400

.
410

un JUNCIITTM (1.52- 170 1.0 "'21)O] 760 290 300 220 (22(9 350 300 410
CTICUT
TF000 )s 150 170 150 700, 240 260 160 220 c.F.:116) 310 350'
ICT OF COLN.S14
m/NGTON 110 140 150 130 (1:8:0) 210 240 140 200 2-4.(i7; .280. 310
DA
tcsworlui 6,;;D 110 140 j-574") 190 220 230 160 '221)

-230
260 290 310

p/ (1701 110 110 '.160, 190 210 220 _170) 270 290 310
LANASSFE cjT3i) 140 Iso ,160. 700 230 240 '170 _23_0) 280 310 .330
PA
lA

C....29 140 1.0 absu POO 230 240 ,22.32. 2-40 280 310 330

ANTA (12-07,0 140 10,0 "-;15-0 700 230 250 160(--5-4)
-c2.?_53

270 310 340
ANNAN 140 140 (lij 190 220 240 160 270 300 320
I

_.9,

0 1 0 120 130 :535) 170 200 210 150 C2-05) 240 270 290
OLULU eig) 130 140 Clip 710 220 230 023 250 290 310 320

SE (j7O) 160 160 :1R7 720 260 270 180(41 310 350 370
ATELLO 02:29 170 1.0 jil, o) 240 209 300 290 (112) 330 360 400

OIS
CAGO 46-7_3? 150 160 160 (0'R 230 250 150 210(-260 300 340
004 eliv 160 160 150 Qi2L_)O 240 260 160 '220 (25-0) 310 350
NA
1ANAPOLIS CIS) 140 ISO 140 63. 220 240 150 200 (ii72) 290 320

110 160 170 190 'ID 250 270 160 230 OD 330 360s"'ONES

$AS CITY 6;74? 150 160 ri-7.3) 210 240 260 170 ci5-3) 280 '320 350
NITA G.4,0 150 160 (170) 720 250 270 180 i...20 300 340 370
C0Y
INRION Ci) 150 160 --ITT) 720 250 260 180 C.254) 30_0 340 350
ISVILLE 6.±._'0, 140 150 140 ()22J0.) 220 250 150 .210 C.F._.5.0) 300 330
TANA
0*LEAN5 Inn! 120 130 120 cfr,E) 190 210 130 Ian (25) 250 200
69(0091 170, 130 140 (.1.,9) 190 220 230 150(111.)7260 290 320

180U
Nn7LAAjv

Arm

1
(L

140
160

1-0
170

150
I60
r)
Q12)

240
250

280
260

160
170

220
230

c:,270/
C_210.2,

320
330

360
370

TimonF CEP 140 150 140 090 230 250 150 210('64) 300 330
CNUSETTS
OUST (.8 140 150 120 (Iii-) 210 230 130 100 230 (27o„, 300
TON 110. 130 10,0 170 (1110 200 230 130 180 (221_0) 270 300
RAN
S1NG• li7i 140 160 140 (1-80) 220 250 150 200 ,215) 290 330
LT ST. mAP1,
snTa
N-ST. *AUL

(a

(EID

160

160

170

170

160

ISO

C/02.)

700

250

240

280

270

16.0

160

220

220

t!!......ite

(ETCT)

340

310

31-3

350
SSI*PI
(SON 61-0) 1,0 140 (140) 190 220 230 160 c21=0) 260 290 320
URI

SAS CI',
%mut,

(Iiii) 
elD

isn
150

160
ISO

170")
(1.50,

210
700

240
230

260
250

170
160

t-2-1-0
2c2_c,i

zap

270

340

310

3,,

340
NA
L1Ncc 170 1.0 4..-11" 73n 270 200 190 ef71) 370 360 400
AT FAtts e40 170 140 (22,.%) 730 270 290 100 Cita) 310 360 394

42

35-648 0 - 79 - 19
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TABLE A-2 (Continued)

MAmper of Occupants 2 4 6 (or more)
Collect, Area (sq. Et.) 40 60 CO 40 60 80 100 40 60 80 100 120

Location
.

NERPASEA
'.UNCOLN T_.D 140 170 .140 210. 250 270 170 240 290 330 370.NEVAnA

.LAS VEGAS 1,0) 150 150 ;ZOO 250 200 260 _230) 300 350 360 370Amen 79; 180 1.0 2,...ur 280 300 310 230 C32_02, 300 420 440NEw JEPSFY
47LA.77c CITY OF 150 160 !'1s0, 200 240 260 160 (7 2s0 320 350NEw HExico

ALPUOUEPONE (6 170 170 (.2_2.51) 280 290 300 ,..,,i5..T) 320 3110 410 420. NEW YOPw
ALPANY 170 150 160 140 1-9-0 233 250 150 210 26p 300 330NEw YOPpe ell) 120 I4u 110 (15-6, 100 210 120 170 210 C240) 270PoCRESTEP (12.0.) 150 160 140 ,)90, 230 250

-.1-1111:,
150 210 (2607, 300 330syPACUSF CI10,) 140 150 130 210 240 140 190 (14..0, 280 310NORTH C4P2LINA

CAPE HATTEPAS e7) Iso 160 ,..--io.m 220 250 260 190 (50 310 350 370RALEIGH 1,9) 150 160 ,1_10) 700 230 260 170 (p.i260 310 340NORTH oAw074
SISPAPC.

omin
cLEvEL4mn.

0_9 140 190

It, 140 150

1E70 ,...7.3La3 2770 310

130 ((ii) 210 240

190 (!i--07.3 330 380 420

140 190 (73.i.. 280 310COLUPPUS 1)0 140 I5o 140 (1,80, 220 240 140 ZOO (..?..5.6) 290 320001.09A
09LAHOHA CITY eli170 140 160 C- ii-771.) 730 260 270 190 cojTED 310 350 370' ToLSA Off) 160 lr'....1..5±) 200 230 250 170 (....2.20) 270 310 340OREnON
PATFORn 120 140 150. 150 (25:ip 230 240 170 Ci,3-0 270 310 310ANIPTLANn 100 120 130 110 -15-0 (12L0.) 200 120 ' 160 200 ‹LS!..) 270PENNSYLvANIA
PHILADELPHIA

. PITTSRUPAH
STATE COLLEGE

RHOnE ISLAND

_ 150 160

eg Ilg 1:g
140 tiliii) 230 250;00 ca :?0. m

150 210 ..-24a, 300 345ll'g vig 'T.,1,3 gg '3'N
NrwPORT dEi) 150 160 140 0) 230 260 150 210 SE) 300 340SOUTH CAPI,LINA
C7O4PLEST09

SOUTH DAKOTA
0) 140 150 nso, No 230 240_____, 160 (ED 270 300 330

RAPID CTY Grp IRO IRO (11_90., 750 290 310 200 200) 340 380 420TENNESSEE
NesmvILLF (E( 140 150 140 196- 220 240 150 210 250 290 320TEXAS
AHAPILLO (15,7(1) 140 170 —260 250 290 790 210 ,2,9-6) 3,0 380 409DALLAS 22L? 140 2,0 :715c.,: 200 220 240 170, C220) 270 300 320EL PASO .9,,, 140 160 '210 , 260 270 270 730 • 310 340 380 300HnuSTON 170 130 140 ..156, 190 210 230 160 (2103 260 290 310UTAH
SALT LA, CITY QI-57) 140 160 cii-07,, 720 250 270 ISO (21.5 300 340 3709IP,INIA
NT WFAT.FP

-7;:-.3.2) ,C, 160 150 riR 230 260 160 220 KiTc7, 3I0 346„norm.. (In) iso (5,1 ,10e, 200 730 250
-0`.

160 27.0,: --270 3)0 340RICH.,09n
wASHINGTON

(.1:2:2) 140 100 'TS 190 230 259 160 C-ZZO, 270 336 330
SFATTLF (iTI 120 130 110 )50 fliTiTD 219 120 170 210 ci;(7D 270Sp004Nr

wEsT VI9GINI4
()34) ISO 140 160 1..7.... 2,0 766 170 230 C.„210._, 310 3517

PtPRF.PSRU.0
wiSroNSIN

.Asn1SnN
urn.lun

411) 130 ISU

inn Isn 170

110 (173) 210 230

1,0 61170) 240 270

140 190 (i4_0) 270 300

160 220 2n0 3e0 360
LANnro

EiT1'11 100 190 ..f.1°.' 011° 370 330 230 6-1-0-) 300 430 A60LA0491, rZO) 190 190 :1n9 , 250 30n 340 7)0 (790, 350 400 . 44n

43

•
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TABLE A-3. Gallons of Oil Saved Per Year

Occopants 2 4 6 (or rorc)

.or Arca (Sq. Ft. ) 40 60 80 40 60 80 100 40 60 ' 80 100 120

'
Location

• •

%L.,.
n/P0184Aw 100 120 110 !170) 170' 190

.--
210 140 1 230 260 290

ILA....
rA1pRANx5

IP/7m..

ej) 140 150. 120 170 ‘20-(7,) 230 130 IRO 220 2a-, 300

YucSON
IPNANSAS

eq.) 130 138 (1-2.9, A10 220
..-

220 190! 250 290 310 310

IATTLE pricR 100 120 130 , 130 170 190 210 140 190 230 260 280

/ALTFOPNIA

._

LOS ANnrLES <5.7-73 130 1,0 15-6; 190 220 230 170 .(ii7) 270 300 • 370

SACPARFNTO . (1W 120 1 40 !:140: 180 210 210 160 c.2102. 290 280 300

5/04 FPANCISCO
:oLoRitoo

(.212. 110 140 140., 180 210 230 150 (..3.00) 250 280 310

TIFNVER OTT0
'3 

ISO 150 %.174i21) 720 250 270 190 (1,-,) 310 350 370

GPANO JUNCTION (1±) 150 150 ,..1/p, 720 250 260 190 C...2.5:D 300 340 360

:ONNFCTICuT
HAPTro.n 07 130 1,0 130 (Ei2..) 200 230 130 190. 4160 270. 300

,I51.10 CW C0L,,314
8459I516109 GEO-) 1?0 130 110 G-ci, 1.50 200 120 .170 (E0..) 240. 270

1.0.104
JACKSONvILLC • (2,D 173 170 "13-02 160 190 200 140, (IR 220 250 27b

m/A9/ - 100> 110 .110 7130) 170 190 190 C/50, 200 230 250 270

TALLAHAS.sFE TN 190 130 :146. 170 200 210 150 r.200., 240 270 290

144.04 Fn 170 120 :1 11.i) 170 190 200 (151,,J: -210 240 270 280

X0.61a
ATLANTA 1 120 130 .71-YrT, 170 200 210 140 1Tl 230 260 290

S45074948 nO 170 120 :'.1iD 170 190 200 •140 (21.9_, 230 260 200

JANA?!
HILO 0 110 110 .::1-2-6. 150 170 180 130 O76) 200 230 250

wnwoLuLu - <21s) 110 110
(2) 

180 190 200 c(:DD'i 220 290 270 200

0072
Rntsr 076) 130 140 („150 190 220 230 160 (5-3> 260 300 370

PTICATFLLO (22.9 150 1!...,. (16.1, 710 240 250 170 290 320 350

ILINO1s
c57Ica..0 elTri> 130 140 170 '"-SITC-0 200 2/0

.,?2.0.)

130 180 ço 260 290

0100/0 . (ff6) 132 140 130 Q2.9. 200 270 140 190 230) 270 300

UOIANA
INDIANAPOLIS

7)4,4
0.1-E). 120 13. 170 (....TT.1D 190 210 120 170 <ai, 250 270

nEs .01NFs (0 130 140 130 (3) 210 230 140 200 (2-7.;) 280 310

ANSA5
KANSAS CITY 67; Ian 140 0-5-6) 180 210 220 140 (2-03) 240 280 300
WICHITA

ENTUCKY
17,Z 130 1,0 (.1..f...02., 190 220 230 160 (.21.0) 240 290 310

ifKiNC,TON rici-D 170 1.0 67 190 210 230 150 . ciTZ, .250 290 310 '

LOU150ILL,
OUT9IANA
Nfw 00433a05

(In; 120

100

130 120 40.2.23 190

12°0°-7 -12r-i:?

210 130 180 G..2.172, 250

(2;:
)

700

SmPfuf.noT
A 1t7E

ek 1,100 1 00 2:: 12: 1::7 ;:: Z';00

C1012211 1177 140 1,0 110 170. 210 240 130 190 r2-33, 270 310
PoPTLANn
APrLAN0

116 140 lh. 130 1,i0) 220 240 140 200 (120; 280 320

nALTIN07,7
Assecuuseric

0 120 130 120 Icy 190 210 130 1n° CiF2., 260 280

....,3OST
POSTON

(9-11) 172
120

110
1.0

110 CI50) 120
110 ((49) 170

20u 110 160 200 :2-36)
-230

260

IC HIG04 •
C2.0;. 200 110 160 CZ ..0-.) 2,.0

L.Sly.
SAuLT 5I. PAPIE
INNrsoi,

6;13) 120
(..112) 140

150
1,0

170 ,-.151) 190
130 ....12.0) 210

210
240

120 170 r-2-?T6) 250
140 190 Q4j2; 280
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/ • • TABLE A-3 (Contio-ld)
•
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. .,
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PART V SHORT FORM WORKSHEET

Here is an extra worksheet you can use to compare the

economics of three solar hot water systems side-by-side.

We suggest you make photocopies so you can use it several

times. If you need more detailed instructions, refer to

the steps on the inside pages of this workbook.

STEP I ESTIMATE ANNUAL ENERGY SAVINGS

is. Fill in Type of Fuel used by your conventional

water heater 

lb. Fill in your Family Size 

If you don't know the collector size, skip

ahead to Line le.

lc. Turn to TABLE A. Fill in the Collector Size

which is closest 

Id. From TABLE A, Fill in the Annual Energy Savings

corresponding to your family size, collector size, and

City 

Then go on to Step 2.

le. From TABLE A, fill in the Annual Energy Savings

indicated in bold type 

If. From TABLE A. Fill in the Collector Size cor-

responding to your annual energy savings (Line le),

family size, and city Aq2.._.L. sq. ft.

46
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STEP 2 ESTIMATE SHORT-TERM FUEL BILL SAVINGS

2a. Fill in Annual Ene2gy Savings (from Line ld

or le) 

2b. Fill in Unit Price of Fuel used by your conven-

tional water heater 

2c. MULTIPLY:. Line 2a X Line 2b

You've jUst esti.lated your First Year Fuel Bill

Savings

STEP 3 ESTIMATE LONG-TERM FUEL BILL SAVINGS

3a. Fill in First Year Fuel Bill Savings (from

Line 2c) 

3b. Fill in Fuel Escalation Rate % 

3c. Fill in Time Period 

3d. Turn to TABLE B. Select the number corres-

ponding to what you filled in on Lines 3b and 3c.

This is your Energy Savings Factor 

3e. MULTIPLY: Line 3a X Line 3c

You have estimated your cumulative Long-Term Fuel

Bill Savings for the period you chose $ 

STEP 4 INSTALLED SYSTEM COST

-4a. If you already know the cost, fill it in here $ $ 

•4b. If you don't know the cost, turn to TABLE C.

-Choose the column marked New or Existing 1lo:7,‘.,

And then go down to the line corresponding to the

--system's Collector Siz,. The number you've found

is an estimate of the Installed Cost 

47
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STEP 5 PREDICT SIMPLE PAYBACK PERIOD (CASH ONLY)

5a. Fill in First Year 'Fuel Bill Savings 

5b. Fill in Fuel Escalation Rate 

5c. Fill in Installed System Cost 

5d. DIVIDE: Line 5c Lin. 5a 

5e. Turn to TABLE D. Select the number corres-

ponding to whit you filled in on Lines 5b and 5d.

The number you've found is an estimate of your system's

Payback Period 

STEP 6 ESTIMATE OVERALL FINANCED SYSTEM COST

(SHORT TERM LOANS)

6a. Fill in Installed System Cost (from Line 4a

or 4b 

6b. Fill in Amount of Solar Loan (if different

from Line 6a) $ 

6c. Fill in Length of the Loan Yrs. 

6d. Fill in the Interest Rate ZX 

6e. Turn to TABLE E. Select the number correspond-

ing to what you filled in on Lines Sc and 6d 

If you are making a down payment, go on to

Line 6g.

6f. MULTIPLY: Line 6a X Line 6c

This is your Overall Financed System Cost...

Since you're financing the entire cost of the

system, you have finished Step 6. Go on to Step 7.

48
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6g. MULTIPLY: Line 6b X Line 6e

This is the Overall' Cost of Financed Portion

of System 

6h. SUBTRACT: Line 6a - Line 6b

This is your Solar Downpayment 
$ • 

6i. ADD: Line 69, + Line 6h

You've just estimated your Overall Financed

System Cost 

STEP 7 PREDICT PAYBACK PERIOD FOR FINANCED SYSTEM

(SHORT-TERMS LOANS ONLY)

7a. Fill in Overall Financed System Cost (from

line 6d or g) 

7b. Fill in First Year Fuel Bill Savings (from

Line 2c) 

7c. Fill in Fuel Escalation Rate (from Line 3b)

7d. DIVIDE: Line 7a 71  

7e. Turn to TABLE D. Select the number corres-

ponding to what you filled in on Lines 7c and 7d.

The number you've found is an estimate of Payback

Period for a Financed System  
_ZEAL

STEP 8 PREDICT WHEN SYSTEM RETURNS FAVORABLE

CASH FLOW (MORTGAGES ONLY)

8a. Fill in First Year Fuel Bill Savings (from

Line 2c) 
$ 

8b. Fill in Fuel Escalation Rate (from Line 3b)

49
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8c. Fill in Installed System Cost (from Line 4a

or 4b) 

8d. Fill in the Length of the Mortgage 

8e. Fill in the Interest Rate X  X 

8f. Turn to TABLE F. Select the number corres-

ponding to what'you filled in on Line 8d and 8e

8g. MULTIPLY: Line 8c X Line 8f

This is the Annual Solar Portion of Mortgage

Payment 

8h. DIVIDE: Line 8e B 8a 

8i. Turn to TABLE G. Select the number corres-

ponding to what you filled in on Line 8b and 8h.

You've just predicted how many years it will take
•

for your system to return a favorable cash flow.

50
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Mr. SHERMAN. This is a companion to the "Solar Hot Water inYour Home, the Basics." It is formatted as a workbook estimator,which permits the reader to figure out how much solar domestic hotwater might cost and how much they might save. Again, might. It isbased on a simplified version of a model that we have prepared calledRSVP.
This is a model that we now have available for homebuilders andconsumers; and we are working with lending institutions. It is amodel by which you can actually go in and press in your house type,where you are located, the solar system type, and it will tell you youreconomics on that particular system. It is a very simple approach. Itcosts anywhere from 50 cents to $1 to run the model.
Mr. GORE. We heard from the last panel that the very first thingthat a consumer ought to do is to make sure that the home is wellinsulated, that savings from solar energy may depend upon goodinsulation. I do not see anything about insulation.
Mr. ENGEL. For domestic hot water; that is less crucial. For spaceheating, absolutely.
Mr. GORE. It says solar heating .and cooling. Is this just domestichot water
Mr. SHERMAN. This is basically more hot water.
Mr. GORE. It does not say that.
Mr. SHERMAN. No, it does not.
Mr. GORE. What do you send somebody if they call up for solarspace heating? The same thing?
Mr. SHERMAN. No. We have a whole other package on that one.This is "Solar Energy in Your Home," which goes into more detailabout what solar energy is. This first one that you saw was "SolarHot Water in Your Home." This one is "Solar Energy" and goes intomore detail on exactly the energy systems in your house.
There are many additional publications that I have; I cannot even

count the numbers of them. They deal with all these subjects.
These are little flyers that go out on a periodic basis.
What we do in the National Solar Heating and Cooling Informa-

tion Center is that, when we get a significant number of requests or
questions being asked along a very similar set of lines, we will prepare
a little brochure answering all those questions. When people call, inthe future the Center will just send them a publication. 'So, as ques-
tions come in, we prepare various documents like a reading list for
solar energy, for one.
I have literally hundreds of titles for individual publications:

Sources of information on alternate energy sources solar retrofit
bibliography. In these you will see that there is an awful lot here on
how to build solar energy in your house and how to retrofit and alsoon energy conservation.
Mr. GORE. Let me backtrack on my earlier question. I see here in thepamphlet that "Like any conventional heating system, your solar sys-tem will be economical only as long as your home is energy-efficient.

For existing homes, this may dictate upgrading your insulation, if itis currently inadequate."
Mr. SHERMAN. We have a book, by the way, that is entitled "In theBank or Up the Chimney," a book that was prepared liy the Depart-ment of Housing and Urban Development.
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Mr. GORE. It is a very clever title.
Mr. SHERMAN. The cover is even more clever. It shows the dollars

going right out the chimney.
It is a homeowner's guide to insulating their own home: How to do

it yourself or contract for it. An important point is that we have had
dissemination through the Government Printing Office as well as active
dissemination of that document through HUD. Over 2 million have
been sold by HUD through the Government Printing Office. It is now
available unedited through the Sears catalog. So, it has really gotten

A 
out to the general public.
Mr. GORE. When does this go out?
Mr. SHERMAN. Things like this go out to just about anybody and

everybody on our mailing list.
Mr. GORE. How many of these have gone out? Do you have any

idea?
Mr. SHERMAN. No, but we are talking in the hundreds of thousands

to millions of most of these publications.
. Mr. GORE. What if a consumer calls you and says the manufacturer
of the equipment I am considering purchasing has made the following
claims? Can I believe him?
Mr. SHERMAN. I do not know that we have gotten any phone calls

like that. Typically, we would not answer a direct question like that.
It is very difficult.
What we recommend is that they get a competent engineer or archi-

tect to assist them. Remember, if we are talking about solar heating
on a house, we are talking about an investment that is anywhere be-
tween $5,000 to $11,000.
Mr. GORE. Front-end cost.
Mr. SHERMAN. That is not something you want to do on your own by

yourself. We recommend strongly that he get some professional who Is
knowledgeable in the area to assist him and not do it by themselves.
That is the only recommendation. As to whether particular claims

are accurate—it is very hard to evaluate a set of claims over the phone
not knowing more about the situation.
Mr. GOGE. To what extent do you rely on ASHRAE 93-77? Isn't

that the current standard for collector testing?
Mr. SHERMAN. Pretty much exclusively.
Mr. GORE. We have heard that this test has produced inconsistent,

results, even when the same collectors are tested on the same equip-
ment. We have also heard evidence that the computer simulations of a
system's performance contain unacceptable variations. Do you think
that it is useful to disseminate information to consumers that may
contain economic or thermal performance errors of this magnitude?
Mr. SHERMAN. First, I am not sure about the magnitude. But let

me give you the alternative. And I think it was discussed quite well
by Mr. Yarosh.
We have an amazing problem with standards in this country. If we

are to get a standard of any kind that is totally available to every-
body to meet—in other words, everybody can be tested on the exact
same basis—then we have to test the thing we are testing in an ideal
location. In other words, we have to make it back into a laboratory
under absolutely controlled conditions. That happens with the EPA
standards for mileage.
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Then, translating that into what really happens in real life becomesan impossible task. So, what do you do? Maybe, if you test it in reallife—although you would not get everything perfectly together—atleast you might get something a little bit closer to what real lifereally is.
For instance, we test the building materials in the laboratory forfire. A wall may get a 1-hour fire rating. People ask me how long willit .last in a fire. It may last 5 hours. It may last 10. It may last 10minutes. But, according to the standard laboratory test, where a fireso large hits that wall, it will last 1 hour.
It is just a relative level of confidence that you can have. It is notan absolute.
Mr. GORE. Do you have programs underway to improve thesestandards?
Mr. SHERMAN. We are working, hopefully, closely with SEIA andother industry consensus standards groups, if you will, to get a setof nationally recognized standards that the Government just canadopt rather than promulgate themselves.
Mr. GORE. Mr. Sherman, you are with the Division of EnergyBuilding Technology and Standards. You are the director of it.Who in your division is responsible for consumer protection?Mr. SHERMAN. We do not have a division that large that we can havesomebody. We have about five people in solar energy in the division.We are right now running the National Solar Heating and CoolingInformation Center and the demonstration program. That is 7,000housing units plus all the other stuff in the Information Center. So,it is a relatively small, tightly run thing,
We work very closely with an office of consumer affairs in HUD. Wealso have a tremendous field network.
An example of consumer protection came up just recently, and Iwould like to share it with you without sharing the name, if I may.An installer of solar equipment was putting out an ad that said HUDapproved solar systems—we do not approve solar systems. This wasnot caught by us here in Washington but by our field staff. A letterwas written to us saying that this is happening.
We wrote the manufacturer immediately, saving that this is notcorrect and what you are doing is actually wrong. However, we saidit is important, for the development of the solar industry, that thepublic have confidence in the industry and in its products. But honestadvertising and aggressive marketing of your products and refrain-ing from misleading advertising, which could lead to inappropriateinstallations, will build public confidence much better.
Then we had a legal opinion from our general counsel, who wrote aletter to this person saying that whoever falsely advertises or falselyrepresents any device whatsoever, et cetera and it gives all the penal-ties of the Justice Department.
So, we are constantly watching for any kind of misleading advertis-ing that relates to any of the HUD programs. However, we also put inanother caveat at the end of it where we say, "Please do not let thisletter deter you from honestly advertising your products and its quali-fication for the hot water program. If that is true, an example of anappropriate language would be 'qualified for the hot water initiative'in a given State, as opposed to 'HUD-approved'."
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So, we are trying to work with manufacturers and installers to come
up with the right language as opposed to prosecuting them for using
the wrong language.
Mr. GORE. You told them, don't do it again.
Mr. SHF.RMAN. Right, or else.
Mr. Moss. How do you determine that they qualify for the HUD

program?
Mr. SHERMAN. This is done by the individual States. It was alluded

to earlier today, where we had the 11 State hot water initiative. Each
State worked themselves to process and evaluate through their tech-
nical offices each solar system that was to ultimately be built in that
State under the hot water initiative program. Florida used the Florida
Energy Center. Connecticut used the University of Connecticut. The
other 9 States used PINY, the Polvtechnical Institute of New York,
for the certification program.
But they are not HUD-approved. They are accepted for use—it is a

small difference but an important one—under the demonstration
program.
Mr. GORE. Dr. Power, you are cochairman of the Institutional In-

centives and Barriers Panel, Domestic Policy Review of Solar Energy.
Do you know whether DOE has a consumer protection person for
solar energy?
Dr. POWER. Yes. We are fortunate to have -lust gotten a new em-

ployee, Polly Craighill, who is going to be Director for the Consumer
Tmpacts Branch under Tina Hobson, who is Director for Consumer
Affairs. She has a background in solar and just came from the State of
Florida. We are delighted to have her with us.
Mr. GciRE. Is anyone in the commercialization program responsible

for consumer protection?
Dr. POWER. Perhaps I do not understand the question; there is a

commercialization effort which is a task force type of operation. There
is no formal organization to that effect.
Consumer protection is, however, a major concern in all of our

programs.
Mr. GORE. Mr. Chairman, I would like to hold the record open so

that we might have supplied to the subcommittee the names of in-
dividuals at DOE who are responsible for consumer protection in solar
and the offices in which they work.
Do you think consumer protection is getting enough emphasis?
Dr. POWER. It is a major concern in our programs.
[The following information was received for the record:]

LIST OF DOE INDIVIDUALS WITH SIGNIFICANT RESPONSIBILITY FOR CONSUMER PROTECTION IN SOLAR

Name Title or office affiliation Phone

Ms. Omi Walden  Assistant Secretary, Conservation and Solar Applications  376-4943
Mr. Ron Scott  Director, Solar Applications and Commercialization  376-9610
Ms. Tina Hobson    Director of Consumer Affairs/IR  252-5141

Ms. Polly Craighill    Director of Consumer Impacts/IR  252-5871
Mr. Carl Conner  Program Manager, Standard, Codes Testing and Certification/CS__ 376-9623
Ms. Lynda Conner  Program Manager, Barriers and Incentives Branch/CS  566-6192

Mr. Bill Lane  Office of Competition/PE  376-9712
Mr. John Bell  Office of the General Counsel  566-9171
Mr. Rhett Turnipseed  Office of Program Director, Solar, Geothermal, Electric and Storage 376-4745

Systems/ET.
Dr. Howard Walton   Director, Office of Energy Use Analysis/EIA  566-7493
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Mr. GORE. We are finding a pretty high-level of complaints, people
who, while they are overall satisfied with their systems, have experi-
enced severe problems. As a different kind of purchaser enters the
market, we anticipate this to be an even more serious problem.
I am not sure that I see enough being done about it by DOE. or

HUD. Maybe I am wrong. It just does not seem like enough is being
done.
Dr. POWER. I would say that our concerns are very strong about

doing the right thing. I agree that, as we move into a situation where
we have a tax credit, perhaps, for solar energy, that we will have to be
even more alert. We will have to do more.
One of the things that we found was that-
Mr. GORE. That may be next week, you know, or 2 weeks from now.
Dr. POWER. I agree.
One of the things that we found was that the components of con-

sumer protection are, as identified so clearly in the earlier session:
the widespread dissemination of reliable information, the establish-
ment of standards, the provision of sound warranties, and so forth.
We have determined that in a number of cases Federal preemption.
if you will, of the ordinary processes has been counterproductive. We
are trying to balance the-
Mr. Moss. Will you yield, Mr. Gore?
Mr. GORE. I would be glad to.
Mr. Moss. Dr. Power, I have concern about a great many things.

Some of them I am doing something about; some of them I am doing
absolutely nothing about. My concern is not diminished because I
am either doing something or nothing.
I think what Mr. Gore wants, and what we want on the record

here, is what you are actually doing. Your concerns are interesting,
but they are not informative to the committee as to what you are doing
to resolve the problems.
Dr. POWER. Perhaps, if I could ask Mr. Conner from the Solar

Division to just address a few of the things that we are doing in our
solar development.
Mr. Moss. I think the question that Mr. Gore had asked you was

one directed to you, specifically, because it was felt that you should
be able to answer that. If you cannot, just say you cannot.
Dr. POWER. I would prefer for Mr. Conner to answer if that is all

right.
Mr. GORE. I will take an answer from Mr. Conner, Mr. Chairman.

He is the program manager for standards-
Mr. Moss. It is perfectly all right, but you want the record to show

that you cannot answer it. Is that right?
Dr. POWER. 1. would prefer, if possible, to come back to the question

after 
Mr. Moss. Dr. Power, I would prefer that you answer the question

either definitively or merely by stating that you cannot answer the
question.
Dr. POWER. I cannot answer the question fully.
Mr. GORE. You are cochairman, Mr. Engel, of the Institutional In-

centives and Barriers Panel. The concern which motivated us to hold
this hearing was that consumer dissatisfaction may become the most
significant barrier to the wider use of solar energy in the United States.
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Mr. ENGEL. In terms of the DPR itself, I think it very clear
 that

consumer concerns were very strongly addressed. Fully one-half 
of the

Institutional Barriers Panel's work dealt exclusively with con
sumer

affairs. The one-half 
Mr. GORE. Well, it does not show in the draft report—it i

s two

paragraphs.
Mr. ENGEL. In terms of the recommendations in chapter 6, 

listed

there is one whole initiative of the whole series. And everythi
ng there

is listed in terms of bullets.
Mr. GORE. All you say is "work with appropriate organization

s,"

"expanded equipment labeling," "assisting in the development of c
on-

sensus standards," "support of diverse solar information and e
duca-

tion programs"—we covered that earlier.
Mr. Moss. Mr. Conner, are you able to address yourself to this p

oint?

Mr. CONNER. Yes, sir. I would like to talk about the DOE pro
gram

in general and how we have considered consumer concerns in eve
ry

aspect of our program. For instance, we have a very aggressive
 re-

search and development program to try to bring lower cost, more c
ost-

effective products and systems to the marketplace. Of course, thi
s is

aimed at providing better, more efficient equipment for the consum
er.

In our demonstration program we have also considered consume
r

interests very heavily. We have worked very closely with each of 
our

contractors in each demonstration project to try to assure that t
hey

get a good system and that the system operates properly.

We have a very aggressive program in the development of stan
dards

and testing of solar collectors and for certification of solar equipme
nt.

Here again, everything in this program does consider the con
sumer

interest. We try to assure that we get consumer input on each pha
se of

the program.
Mr. GORE. Let me follow up on that. The introduction of the repor

t

notes that 12 public forums were held and over 2,000 people submit
ted

data or comments. Representatives from over 30 Federal agencies par
-

ticipated in the review.
Yet, we just have a couple of paragraphs here. I am concerned tha

t

the public and the Congress may have some difficulty in commenting

meaningfully on how we can attack this problem successfully.

Mr. CONNER. I was not personally at these public forums nor was I

involved in the preparation of that portion of the DPR reports. S
o, I

really cannot comment on that.
Mr. GORE. You are program manager for standards, codes, testing

and certification with the Demonstration Branch in the Office of Sola
r

Applications and Commercialization.
Mr. CONNER. That is correct.
Mr. GORE. Did you want to comment on the question that I ad-

dressed earlier to Dr. Power about consumer protection?

Mr. CONNER. As far as consumer representation in the Department

of Energy? Was that the question?
Mr. GORE. Yes. Who is responsible in your division?
Mr. CONNER. In the past, I have been responsible for consumer

protection.
Mr. GORE. In addition to being the program manager for the entire

standards p7ogram ?
Mr. CONNER. That is correct.
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Mr. GORE. How many hours a week do you think you spend on con-
sumer protection concerns?
Mr. CONNER. Let me follow through on that. More recently, Lynda

Connor in our office has been taking the responsibility for consumer
protection. I have been spending more time in the codes and standards
area and on some other responsibilities.
As far as direct interaction with consumers, we have had a number

of meetings with consumers and consumer organizations related to
every aspect of our program to try to get their input in our program.
We get a number of calls from private individuals who are inter-

ested in doing solar installations. Most of these are inquiries on where
do they find information on solar and how can they get funding. I
personally have had very few complaints from consumers on installa-tions. Most of them are requests for information.
Mr. GORE. As we pointed out earlier, I think part of the reason forthat is the nature of the purchaser in the early stage of the solar in-

dustry. Maybe I am wrong about that, but I think that that is am
important factor.
Mr. CONNER. I might also comment that, since HUD is handling the

demonstrations in the residential program, I would imagine most of
the residential consumers who have problems would tend to call HUDrather than calling the Department of Energy.
Mr. GORE. Mr. Sherman, you wanted to comment?
Mr. SHERMAN. Yes. I think that I would like to brag a little bit. We

in the program in HUD have done quite a bit in consumer protection
as it relates directly to the consumer. DOE does most of its demonstra-
tions in the commercial center; we do it in the residential, which more
closely impacts the consumer.
We do have the standards. T1,ey are real. They are in effect. Those

standards are consumer protection standards. They talk about dura-
bility, testing, prediction of life. That is the purpose of that standard.
Mr. GORE. What are your standards?
Mr. SHERMAN. The HUD Intermediate Minimum Property Stand-

ards.
Congress, when they passed Public Law 93-409, gave us 120 days to

develop standards. We developed an initial set of standards within
that time frame. We saw a lack of ability to enforce those stand-
ards because of their general nature. As a result, we then developed
these Intermediate Minimum Property Standards, which are now part
of all our housing programs.
In addition to that, we found what we considered a major 
Mr. Moss. Mr. Sherman, when we talk of the application of stand-

ards developed by HUD, are we talking of standards that would be
applicable to construction of homes under the various programs admin-
istered by HUD rather than general applicability?
Mr. SHERMAN. Yes, sir, we are; but we are talking a little bit

broader.
Mr. Moss. As we look at the pattern of home construction aroundthe country today outside of the urban centers, about what percentageof new housing is built under HUD-administered programs?
Mr. SHERMAN. I think that is a very fair question. The answeris going to astound you. In one- and two-family housing, the ultimateinsurance that we provide is somewhere in the vicinity of 3 percent of
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the total market. Also, though, many builders and developers who
build housing in this country today have no idea what the ultimate
takeout insurance is going to be on that house, whether it is going to
be sold FHA, VA, Farmers Home, or conventional.
As a result, to be a smart marketing person a builder goes ahead

and builds for all contingencies to the extent that he can, so that he
can market to the broadest sector. Therefore, lie would most likely
build under the FHA standards so that, when a buyer comes, if he
qualifies for FHA, VA, or Farmers Home, that person can buy the
house under any of those programs.
So, how many are actually using it in building, I would say would

be significantly more, without having the specific details, than are
actually taking out insurance.
Mr. Moss. Do you have those details?
Mr. SHERMAN. I am sorry. I do not, sir.
Mr. Moss. Thank you.
Mr. SHERMAN. In addition though, the HUD standards that are in

effect are in effect for not only the HUD-insured units but, as I men-
tioned, all Farmers Home units as well as VA, as well as all the
demonstration units, of which thus far you have at least 7,000; and
we will be announcing another 5,000 or so in the next few days. So,
we are talking about an additional 11,000 or 12,000 units, not including
the 10,000 additional units under the hot water initiative program.
So, it does have fairly good market penetration.
Mr. Moss. It became meaningful only when one relates it to the

whole. And you would have to know that portion which is affected.
Mr. SHERMAN. Yes, sir.
In addition, we found a major consumer problem in the demonstra-

tion program in reviewing the applications for grant awards. What
we found was a tremendous inadequacy of warranties to the consumer,
a very mixed bag of warranties.

It ranged from no warranty to warranties that, in order to meet the
warranty, you had to clean up the air in the city to meet EPA guide-
lines before the warranty was even in effect. Some warranties said if
there was any dust on your collector it will not be acceptable. Some
warranties said also that, if there is a leak in the collector, the home-
owner must take the collector off the roof, ship it back to the factory
for the factory to determine if there is a problem.
Mr. Moss. I believe those are unlawful warranties.
Mr. SHERMAN. Well, none of them met Moss-Magnusson.
Mr. Moss. I think I can tell you that they are unlawful warranties.
Mr. SHERMAN. We noticed.
In cycle four, which was the first time we really focused on this

issue, we said, wait a minute. No homeowner in his right mind is going
to spend $5,000 or $6,000 to put a solar system on his house and then
have to take the thing off if it leaks and send it back to the factory for
$8.000. So, we had better straighten this out.
What we did was to say that we are going to set some warranty

remiirements because there is a general lack of warranty require-
ments. The No. 1 provision was, meet Magnusson-Moss. That is law.
That we have to do.
But, more important, start providing a 5-year warranty against

defects in parts and labor for the collector, the only new part of a
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solar system for heating and hot water. Storage tanks we know. Pipeswe know. Pumps we know.
For corrosion of the collector plate, which seems to be a problem,provide a 1-year parts and labor replacement at the site plus 4 yearsadditional parts only.
That is to the manufacturer of the equipment.
The installer of the equipment we asked to provide a typical HVACsystem warranty that he provides. That is a 1-year warranty on partsand labor.
Now an awful lot of the manufacturers in the— —
Mr. Moss. What kind of system have you required be adopted bythe individual installers to insure that, when a problem develops, theywill be around to honor their warranty?
Mr. SHERMAN. That is another level of problem, sir, that we areworking on with the DPR. One of the recommendations for study inthe DPR is the possibility of some kind of warranty reinsurance orsome kind of program.
Mr. Moss. Something comparable to the National Association ofHomebuilders warranty program?
Mr. SHERMAN. Something in this document to deal with that issue

so that we can take the fledgling industry, as Mr. Butt said, and help
it along in case there is some catastrophic failure—help the consumer
get his rights and not necessarily wipe out the solar manufacturer,
by some kind of Federal reinsurance or something.
But the spinoff is interesting. Here is an announcement by a manu-

facturer now giving a 5-year warranty. So. these things that we do
sometimes spin off into the larger marketplace. That is not for the
HTTD program. That is generally in the marketplace appearing in
maior magazines. So, these things start catching on. I think that is
consumer protection.
Mr. GORE. What does the warranty provide as regards the controller

problem we heard so much about from the first panel? Have you
focused in on that?
Mr. SHERMAN. Yes. It is 1 year on parts and labor and installation.
The thing that is most critical that we have found as being the single

largest new thing that we do not know anything about is the collector.
That is the new piece of equipment on the block. Everything else is
pretty much stuff that we have all seen before, the hot water tanks, the
storage tanks, the rockbeds. There is nothing new. The collector is the
new thing.
The controllers have been used. They have been used, be they only

thermostats or something more sophisticated. Those kinds of things
we have a 1-year parts and labor warranty on defects in materials and
workmanship.
Mr. GORE. What do you think about a federally insured warranty

program—reinsurance?
Mr. SHERMAN. I think that we put it in this document as a consid-

eration to see exactly where it would go. This is one of the things that
are under consideraion. I was involved with that, as was Mr. Engel.
Mr. GORE. What is your opinion of it?
Mr. SHERMAN. It is hard to say.
Mr. ENGEL. There are a lot of pluses and minuses.
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Mr. SHERMAN. Right; there are both.
Do you just say, well, any manufacturer can do it? Or do you set

additional sets of standards?
There are a lot of items in there that are not clear yet. These things

have to be worked out.
The idea is good. Now, the details can kill it or make it. That is

what we want to see. When we develop the full details of what can
the industry do, what can we do, how much is the impact, what is the
cost, then we will know more about whether it is great or just good or
no good at all.
Mr. GORE. I wonder if you could provide to this subcommittee a

somewhat more detailed statement on what you think the pluses and
minuses are of that kind of program. Is that too much to ask?
Mr. SHERMAN. I do not think that I am the one who is studying it

as much as the DPR is because of the recommendations made, and it
is now in there for study. I would defer to Dr. Power on that one.
Dr. POWER. We will be happy to provide that information.
Mr. GORE. Thank you.
Mr. Moss. Without objection, we will hold the record open to receive

(Testimony resumes on p. 337.]
[The following document was received for the record:]

it.
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Statement of the Problem 

Growth and evolution of the solar industry has been marked

by certain peculiarities. The nature of these peculiarities is

such that attention is needed in the area of consumer protection

-and the resultant relationship between manufacturers and consumers,

an interaction frequently defined by the terms of warranty pro-

tection plans manufacturers provide. There are several cogent

reasons justifying government attention to this aspect of the solar

market place.

First, solar is one of the few consumer product markets which

has been actively developed and encouraged with the full participa-

tion of the Federal Government. As a result of this intervention,

individuals have been encouraged to purchase and install solar,

for purposes of public as well as private benefit. This federal

encouragement/intervention carries with it the attendant responsi-

bility of helping to protect the public from potential industry

abuses.

Second, due to governmental involvement, the normal time

span for growth and development of the solar industry has been

compressed, and the usual process of product improvement has been

altered. In some cases, it has been advanced, but in others

impeded. Thus, early purchasers may be subject to a greater

number of imperfectly designed systems than would otherwise

have been the case.

Third, the very nature of solar leaves room for potential

problems. For example, it is difficult for even a sophisticated

consumer to evaluate a typical system's mechanical operation.
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Proposals are usually designed to address two major issues:

a) manufacturer reluctance to offer warranties judged to be

comprehensive enough to adequately protect consumers, and

b) manufacturers ability to honor their warranties.

By providing this dual protection, warranty assurance pro-

grams would help mitigate consumer reluctance to the extent

that current and future homeowners will buy solar systems knowing

that they will have meaningful recourse should problems, which

are related to manufactured components, arise. Having removed

this reluctance, the domestic solar industry should enjoy greater

growth than might otherwise be the case.

The purpose of warranty assurance for solar manufacturers

is therefore two-fold: 1) to help manufacturers bear the cost of

securing insurance to cover liabilities they incur as a result of

offering more comprehensive warranties, and 2) to provide consumers

with added protection in those cases where manufacturers do not

or can no longer, honor their warranty commitments.

Why Warranty Assurance Protection is Needed 

The Real Estate Research Corp. recently surveyed a group of

individuals who had recently purchased homes with solar systems--

40 percent had concerns regarding the presence of the solar system,

of which 59 percent were related to possible breakdowns and 17

percent routine maintenance. This concern is further supported

by the fact that the absolute number of solar collector manufac-

turers has declined by roughly 12 percent in the last year.
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(This is a net number which takes into account new entrants

as well as dropouts. As such, the 12 percent figure belies the

true number of firmsthat have either gone bankrupt or have

discontinued this line of production.) Moreover, the fact

that many solar installers are still learning the trade, and

many installation-related mistakes have been documented, has

also contributed to both consumer reluctance to buy and a slower

rate of industry growth.

Another element of concern exists where warranties are

offered, but review judged them to be seriously inadequate when

it came to meeting real or perceived risk levels. One such review

of "5-year" solar warranties indicated that, in many cases, the

homeowners would be required to: a) remove the collector from the

roof at owner's expense (leaving roof exposed); b) ship the

collector to the factory also at owner's expense; c) leave

to the manufacturer's discretion if a warrantable defect existed;

d) pay return shipping costs; and e) assume all responsibili
ty

for reinstallation. In addition, installers' warranties appeared

to be vague or non-existent.

Definitions/Precedents 

Before a formal discussion of the options is undertaken,

a review of key insurance definitions is warranted. We feel that

this brief digression will avoid confusion in the usage o
f terms.

Assurance Assurance programs are primarily designed

to encourage consumer confidence in a

particular product, often through guarantees

regarding performance over some period of

time, that is through warranties.

Insurance Insurance is basically a contract binding a

company to indemnify an insured party against

specified loss in return for premiums paid.
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Co-insurance

Reinsurance

Co-insurance is a form of insurance in
which the insured accepts a share of the
risk. For example, deductible automobile
insurance policy options are a form of
co-insurance since the owner can choose
to pay for the loss on some portion of
the risk.

Reinsurance means essentially insuring by
contracting to transfer in whole or in part
a risk or contingent liability already
covered under an existing contract. For
example, insurance companies with large
liability exposure will find other insurers
to cover their ability to adequately handle
the policy.

Federal intervention into the insurance marketplace is not new.

Major precedents exist for government assistance in insuring

against certain types of risks/accidents. Examples include

protection from nuclear accidents (Price - Anderson Act), damage

from civil disturbances (FIA Riot Insurance), danger that in-

vestment property will be damaged or expropriated (War Risk

Assurance), or destroyed by natural causes (Federal Crop In-

surance).

Proposed Options 

A series of basic assumptions were identified as having

important bearing on examination of the various options available

to the solar industry. These basic assumptions are as follows:

• Option should protect both the consumers and manufacturers.

• General subsidization should be avoided.

• Any subsidies which are given should be of a short duration,
for example, until a performance data base is developed.

• Program design must provide for early phase out.

• Program should maximize private sector participation.
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o Program should avoid the creation of a new federal,
permanent bureaucracy.

O Program should not inhibit competition among manufacturers.

1) A Non-Profit Assurance Corporation 

One such option proposed to assist solar energy equipment

manufacturing companies in providing more comprehensive warranty

protection for consumers would be the creation of a private, non-

profit corporation to act as an intermediary between private insur-

ance carriers and the solar companies. Such a corporation would

function to secure two types of "insurance" covering solar energy

equipment and consumers:

1) A reasonably priced policy for companies that covers
the liability level incurred by the warranties the
companies issue.

2) Insolvency coverage for consumers who find that equip-
ment they bought is no longer covered because the
manufacturer either refused to honor the warranty,
but should have, or went bankrupt.

As a pre-requisite for membership in the corporation, solar com-

panies would have to demonstrate that their equipment and warranty

coverage meet existing solar industry standards that are acceptable

to the corporation. The solar energy companies would also have

to offer specified minimum warranty terms for the equipment covered.

This option calls for voluntary participation by solar manu-

facturers. The Panel feels that this approach has several advan-

tages. First, it "softens" the argument that the Federal Govern-

ment is once again intruding into the workings of the private
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sector, and that the solar industry is being singled out from

among the various producers of energy. Second, the decision of

whether 'or not to join would lie with the individual manufacturer;

they would have to decide if they wanted or needed the protection pro-

vided by the warranty assurance program. Third, the voluntary

program would give the manufacturers the option of either joining

or dropping out at a later date.

The corporation would cover its costs of operation through

membership insurance fees and federal funding. For the corpora-

tion to effectively operate, the Federal Government would have to

bear the cost of administrative "start-up" and for a limited

time subsidize the insurance premium payment program.

The Solar Warranty Assurance Corporation would determine

a "reasonably priced" premium for the coverage desired. This

premium would be based on a prudently optimistic, rather than

worst case, assessment of anticipated equipment failures. The

formulas devised to determine the premiums would also try to

account for the expected costs of covering warranty liability,

and solar company bankruptcy rates. It is anticipated that

the limited knowledge about such factors as durability and

cost of repair would make the initial premium rate selected

subject to considerable error.

In the final analysis, the goal would be to attempt to

make these calculations with the objective of keeping costs as

low as possible for the participating solar companies. Because of

the newness of the technology and insurance industry caution, the
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initial premium levels for the risk demanded by the carriers

could well be higher than the premium level a warranty corporation

would set for its members. In this case, the Federal Government

-would ultimately pay the difference, thereby providing an initial

subsidy to the solar equipment manufacturing industry. For the

Federal Government, the greatest risk occurs if too much optim-

ism governs assessments of what is a reasonable premium.

Under this plan, actual data would be used to readjust, every

two years, the premiums charged. If the premium levels need to

be increased, industry would be charged more. At the same time,

the Federal Government subsidy of the difference between the actual

premium industry pays and what is paid for the private carrier insurance

will decrease. After more adjustments over the next four years,

the Federal Government subsidy of the insurance premiums would

be ended, and industry would bear the full cost of the insurance

program.

The Warranty Assurance Program may be criticized for having

competent solar energy companies supporting "weaker" companies with

poorer quality components or inadequate quality control. At the

outset, this situation may be unavoidable. As the corporation eval-

uates its members' performance, however, premiums can be adjusted to

reflect demonstrated performance shortcomings. As a result, certain

companies would pay more for their membership.

The existence of a warranty assurance corporation should

raise consumer confidence in the solar energy industry in view

• of the proposed guarantee to honor any warranty obligation
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should a manufacturer become insolvent.

This particular guarantee, however, again raises a concern

about "good" companies subsidizing weak ones, since part of

the corporation's financial responsibility would be to cover valid

warranty claims made against insolvent solar companies. If bank-

ruptcy rates are high, the remaining solar companies in the

corporation would be paying higher premiums and the Federal Govern-

ment might have to intervene to relieve the burden placed on

those companies.

The assurance corporation will also benefit the relatively

smaller but reputable manufacturers because they will be in the

position to offer the consumer a better warranty and therefore

be able to compete with the larger manufacturers on an equal footing.

The above benefits notwithstanding, it is crucial that

any program explicitly limits Federal Government financial partici-

pation to a short period of time, and incorporates a method for

that participation to be phased out as the industry matures. In

fact, this concept leaves open an option for the corporation itself

to disappear if the industry matures to the point where it can

secure desired insurance without need for an intermediary: or, like

many other industries, it finds that warranty insurance is not desirable.

Before di,.;cussing other options considered in the course of

this review, the Panel wishes to comment on one particular problem

4

4.1
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area, installation or system performance warranties.

By'not including system performance warranties or installa-

tion warranties, the option previously described fails to address

some important issues. This is crucial since many consumer com-

plaints may be related to how well a system is functioning and

not to specific component failures.

The panel's hesitancy about a national program dealing with

performance and installation warranties was influenced by certain

of the guiding assumptions listed on page 4, and some other

technical considerations related to system performance. A system's

performance is a function of four distinct components: 1) design,

2) quality of fabricated components, 3) quality of installation, and

4) use and maintenance. Problems with any one of these affect

the others and can severely impact the system's overall perform-

ance, which may give rise to a consumer complaint. Another prob-

lem exists regarding performance calculations. To date, industry

has no widely accepted standard or measure of what constitutes

acceptable "performance" of a solar system. Clearly, there could

be as many measures of performance as there are generic types of

solar energy heating and cooling systems.

The current distribution/marketing system presents addi-

tional complications. Solar energy systems reach consumers in

a number of ways. Some manufacturers sell them directly to installers,

and have created their own dealer/installer network. Others

use dealers, but also work through distributors who wholesale

to installers and builders, or retail directly to the public.
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When the manufacturer has created his own dealer network, he ha
s

the potential to control how his product is installed. Where a

middleman such as a wholesaler is involved, this opportunity is

usually lost.

Another key consideration for the panel was a pronounced unwill-

ingness to see the Federal Government create a situation where

thousands of independent HVAC contractors, plumbers, and

solar specialists felt they had to belong to a national n
on-

profit corporation to be in the solar energy business.

Finally, some positive considerations about other prog
rams

in the installation area helped convince the Panel to rej
ect an

installers warranty protection program for any nationally 

oriented program. Private institutions, associations and

government have been funding programs to assist the tr
aining

of solar installers. Industry's certification of equipment

should also assist installers select better components
 and help

solve some of these problems. Some states have already developed

installer certification and/or licensing programs o
f their own.

These and other similar programs should upgrade the ge
neral quality

of solar installations. Together they could obviate the need for

a nationally organized solar warranty assurance progra
m which

extends down to the independent dealer/installer.

Finally the panel feels it will be difficult to det
ermine

in many cases whether a performance or installation wa
rranty

has been violated, and for what reason. Trying to deal with

these kinds of installer-related concerns with a nationally

organized corporation just does not appear to be a 
sound approach.

Accepting the panel's view does not preclude the Feder
al

Government from approaching the installer-related p
roblem in

•
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different ways. To start, the Panel feels the warranty assurance

corporation can have a positive effect if it is seen as a single

part of -a supporting foundation being constructed for the solar

heating and cooling industry. It helps by giving consumers and

installers better warranties to work with, and a guarantee of

an available follow-up mechanism. As such, this initiative could be

accompanied by, (or have substituted for it) broad-based support

for general programs aimed at increasing installer competency and re-

quiring better warranties. The broader approach would have the

Federal Government continue to encourage manufacturers to increase

their warranty coverage using other mechanisms.

These alternative choices include:

• Continued pressure through federal procurement or

subsidy programs, with the Federal Government in-

sisting on a desired minimum warranty.

o Consumer education programs that emphasize warranty

coverage.

o Support for state programs designed to increase installer

competency which may also include installer warranties.

o Support for private industry initiatives, which could

include funding for educational and technical assis-

tance on warranties for manufacturers and identification

of marketing advantages inherent in more comprehensive

coverage.

The remainder of this section presents more information and

discussion of these and other options. Some were rejected, others

are just listed for the reader's information. The Panel organized

these into federal, state, and private industry categories.



316

2) Federal Government Options

a) The Federal Government would reimburse, in full, solar

manufacturers for insurance premiums on policies which would be

Written by private insurance firms. The major drawback to such

a plan would be temptation by the insurance industry to inflate

rates knowing the Federal Government would cover the premium

payments.

b) The Federal Government would act as the reinsuring agent

for policies written by private carriers covering manufacturers'

warranties.

This option may not be feasible if the insurance industry

would prefer to deal with an entity which represented all participa-

ting solar manufacturers rather than individual firms themselves.

Moreover, the very nature of reinsurance dictates that the insured

item be of a large dollar magnitude in the terms of cash value, e.g.,

a supertanker. While the aggregate of solar warranties may be large

by company standards, they would be too small to be of any interest

to firms who are in the reinsuring business. Finally, there is no

demonstrated insurance industry activity for the Federal Government

to reinsure.
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c) The Federal Government would set up a federal agency to

directly insure warranties of the solar manufacturers.

Due to public disdain towards the creation of yet anot
her bureaucratic

-"watchdog" and the panel's objective to include pr
ivate sector par-

ticipation, this proposal would not be a viable option fo
r the

solar industry.

3) State Level Options 

Warranty assurance programs available on the state level may

be vitally important because they allow more attention to be
 paid

6 to installation warranties through establishment of lo
cal programs.

Two such plans have been proposed in California, one at the 
instiga-

tion of the California Energy Commission in the form of legi
slation

submitted to the State Assembly, and another proposed by 
the Cali-

fornia Solar Energy Industry Association. Both of these programs

involved specific warranty assurance programs.

a) California Solar Energy Consumer Warranty Insurance Autho
rity 

During the 1977-78 session of the California legislature,

a bill (AB 2982) was introduced to enact the Solar Energy
 Consumer

Warranty Authority Act and establish the Solar Energy Con
sumer War-

ranty Insurance Association. The proposal provided for the following:

• a non-profit corporation;

• required membership for firms whose equipment meets s
tate

standards and qualifies for state tax credits;

• a membership fee of 2% of sales to capitalize the 
fund;

• payment to consumers for repairs;

• reporting on member performance.

(See Appendix C for a more detailed description of thi
s

plan.)

4
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b) CAL-SEAL Warranty Assurance Program 

Under the CAL-SEAL Warranty Assurance Program, qualified

solar systems bearing the CAL-SEAL label would be assured of

_industry and state backing if necessary to uphold the fundamental

warranty requirements of the "guidelines and criteria" set in the

California Solar Energy Tax Credit Bill (AB 1558).

Funds would only be expended as a last resort and if spent

would require that the warrantor responsible be dropped from the

CAL-SEAL labeling program and his installations or components

would no longer qualify for the Sales Tax Credit nor for the

Warranty Assurance.

The warranty assurance program will be administered by the

CAL-SEAL Program Director through the CAL-SEAL Program, utilizing

CAL-SEAL resources, facilities and personnel.

Eligibility of warranty assurance is limited to:

1. Installations for solar systems (as defined by the

Guidelines) that bear the CAL-SEAL Label and are installed by

a licensed contractor who is registered with and participating

in the CAL-SEAL program.

2. Solar components manufactured for resale to the general

public and are within the purview of the Guidelines and subject

to certification.

Both of these programs have the distinct advantage of

including installations warranties. The California State

Assembly Bill designated a period of time for installer respon-

sibility followed by a manufacturer's obligation.

4
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c) Florida Certification Program 

In Florida, a more general approach to resolve the same

problems has been proposed. Working together, the Florida Solar

-Energy Center and the Florida Solar Energy Industries Association

(SEIA) plan to require that beginning in 1980, all solar energy

heating and cooling equipment installed in Florida will have to

be certified.

To support compliance with this requirement, the state, again

working with the Florida SEIA, plans to establish minimum competency

guidelines and a testing program for installers. Two additional

support mechanisms are also envisioned, a public awareness program so

that consumers know they should look for the state certificate seal,

and a program to train and certify system inspectors.

No warranty assurance program is apparently contemplated

in Florida at the present. An industry association spokesman feels

the program outlined above is going to upgrade the quality of in-

stallations and that reputable firms will not require an insurance

program to provide warranty backup for consumers.

d) State Warranty Option 

In addition to those state level options described above,

a program might be created involving a warranty/inspection system

where consumers and installers (or either), could request a tech-

nical inspection of an installation to certify that it meets exist-

ing installation standards. When an inspection finds the solar

system acceptable, the installer would offer a full iaarranty for a
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specified period of time. This program could be completely volun-

tary, or might be included as part of a state program mandating

certain requirements for solar energy businesses.

Federal Government subsidy (along with state funding) could

be limited to the training of inspectors. The inspection could

be handled by existing building code officials. Department of Energy

regional Solar Energy Research Centers could provide technical and

educational support, which is probably necessary since building

code inspections have traditionally been health and safety oriented.

Installers would pay a fee for the inspections, the cost of which could

then be passed on to the consumer.

This program addresses the installation problem on the state

level, but has the same drawbacks relative to a bureaucratic "watch-

dog" agency. Although the program described above does not address

the issue of insolvency, provisions for establishing such coverage

could also be an added feature of the program.

At this stage in the development of the solar industry, the

creation of a pilot manufacturer warranty assurance program on the

state level may only be counter-productive. It would delay any

nationally-oriented program. If every state was encouraged to set

minimum manufacturer warranties, solar companies would be faced

by the monumental task of complying with numerous and varying state

standards. Finally, it would be difficult to properly generalize

locally obtained data for the larger national program.

4) Private Sector Options 

In the event private insurance carriers do become interested in

providing coverage for solar heating and cooling components, warran-

ties, or service contracts, the Federal Government could assist
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by commissioning research projects designed to answer major

insuranog industry concerns and make technical know-how available

through its solar energy laboratories.

The Solar Energy Industry Association and Solar Energy Research

and Education Foundation are attempting to advance collector standards

and certification programs. Additional Federal Government support for

such efforts which would help industry self-regulate and improve

product quality should alleviate certain technical problems in the

market and encourage companies to offer more comprehensive warranties.

The Federal Government may also want to consider supporting an

association for solar installers which deals with installation

technology and directly addresses problems with training and edu-

cation aids.

Implementation Issues 

A wide spectrum of issues surround implementation of the

various optionswas examined by the Panel. Problems concerning

the "state of art" development for standards, assessment of manufacturer

warranty versus installer problems, the role of private insurance

companies and federal involvement in this sector, and the effect on

the competitive atmosphere for solar energy companies will be re-

viewed.
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For purposes of this report the implementation issues are

grouped pnder four main headings:

Insurance Industry Issues

Consumer Issues

Solar Energy Industry Issues

Government Intervention Issues

Insurance Industry Issues 

• The insurance industry does not write much warranty assur-

ance coverage; it is considered a surplus line.

Discussion: Insurance representatives contacted said that there

had been some experiments in the past with regard to warranty insur-

ance, but difficulties involving overlap between manufacturing

and installation prompted the companies to back away from such poli-

cies. Moreover, manufacturing companies offering warranties seem

to generally be operating in a "self-insurance" mode. They usually

make a contingent liability entry in their accounting records similar

to a bad debt entry. These liabilities are then cleared through

cash payments, labor and materials allocations, or lack of claims.

In some cases, companies set aside amounts in interest accounts to

cover warranty obligations, and hence, are self-insured. These observe.

tions indicate therefore that the creation of warranty assurance

programs may run counter to general practices in both the insurance

and manufacturing industries and would be likely to run into

firm opposition from many solar energy companies.

o The private insurance carriers may have a difficult time
deciding on proper premium levels, and will want to
adopt a "worst case" posture in most cases.

44

"v4
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Discussion: Rates do not generally depend on the type of business

involvedA or the length of time a business has been in existence.

The range of cost premiums depend primarily on the business and

consumer climate in various regions of the country, where, for

example, a state may be considered claim conscious by the

insurance industry.

Moreover, because the insurance industry already underwrite

policies covering manufactured items that are subsequently assembled

into a larger item, difficulty in developing a similar line for

manufacturers of those component parts which go into solar collectors

may not even arise.

* At present, solar heating and cooling systems are covered
by the Magnuson-Moss--Federal Trade Commission Improvement
Act.

The Act provides minimum disclosure standards for written

consumer product warranties and defines federal content standards

for such warranties. Moreover, the Act contains "redress"

provisions to aid consumers in bringing suit for failure to

honor warranties or service contracts.

For the purposes of discussion, a warranty is generally part

of the sales contract for a particular product. Therefore, the

consumer, as buyer, is primarily concerned that the seller

of this product honor such awarranty should the product fail to

perform. Although the Magnuson-Moss Act focuses on legal redress

when the seller fails to honor his contractual agreement to

"replace, repair, or refund", it also addresses the issue of

tort liability when personal or economic injury is incurred by

ft

a
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the consumer because of product failures. Thus, when a seller

"breaches" his duty to honor a warranty, it is not only a vio-

lation of a sales contract, but can also be a tortious wrong,

suable by the consumer agairmt the seller, distributer, or

manufacturer, regardless of any contractual agreement among the

parties.

Therefore, estimating the cost of warranty insurance coverage

should not be limited to "repair and replace" cost figure, but

also to what reserves may be needed to cover the losses when

personal and or economic injury is incurred by the consumer.

Bearing in mind the FTC provision for legal redress under "failure

to honor warranty" theory and recent reports of solar system

malfunctions resulting in minor property damage, a review of the

availability and extent of product liability insurance coverage

should also be made before steps are taken to estimate the cost

of creating a separate warranty insurance program. (see Appendix A

for a more complete discussion of the Magnuson-Moss Act, warranty

coverage and consumer rights to bring suit)

Consumer Issues

u Warranty assurance programs could actually delay consumer

acceptance of solar energy because the consumer might

feel the solar industry needs special insurance programs

because it is not technically ready.

• Unscrupulous firms could use membership in an association

to disarm consumer wariness.

• Solar companies may raise prices to cover costs of the

insurance.

Discussion: Those companies participating in a warranty assurance

progr-m could avoid an outlay of funds by self-insuring. If they



325

join an assurance corporation, however, they would 
proliubly pass on

added costs to the consumer. There is a possibility consumers

might find added costs coming from a completely 
different set of

circumstances if costs for warranty liability cove
rage are quite

low, but manufacturers could pass on the cost to them of an expensive

national program that anticipated high costs. 
This situation

raises serious questions about the general prem
ise, thut solar manu-

facturers do not offer more extensive warranty c
overage because

they cannot afford to. It may be a case where the companies do not know

they can afford to offer more warranty coverage.
 If they did so,

they might actually increase business turnover t
o more than offset

the added costs. This argument should be extensively examined.

o The creation of warranty assurance programs for 
solar manufac-

turers may not resolve the problems inherent in th
e market-

ing of solar products, namely consumer confidenc
e in system

performance and installation warranties (See dis
cussion pp. .

• This program may depend heavily on the existenc
e of

accepted standards, which will have to be used t
o govern

membership in the program. These standards do not exist

industry-wide at present, and they may vary regi
onally

for a certain period of time.

• The weeding-out process could be delayed.

Discussion: Any government supported warranty/risk assuranc
e

program could be a detriment to the consumer over t
he long-run,

because it may hinder the normal sorting out pro
cess which occurs

when new industries are in a nascent stage of de
velopment. Firms

that would have disappeared in a normally evolvi
ng competitive

atmosphere may survive and continue to sell prod
ucts which are of

lesser quality than might otherwise be the case.
 In the long-run,

35-648 0 - 79 - 22
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the consumer ultimately suffers when the marginal products are

allowed to remain on the market. Thus, even though such a program

helps thq consumer in the short-term, the long-term implications

are not so favorable.

Before resolving this issue, another short-term benefit should

be weighed against longer term disadvantages, namely the consumer

might benefit from a delay in the weeding-out process since small

companies with high quality products could be assisted by the exis-

tence of a warranty assurance SWAC program. In this case, govern-

ment sharing of warranty liability would reduce near-term costs and

help the smaller quality companies compete.

• Anti-competitive problems may be created because of the
purpose behind these warranty assurance options.

Discussion: The various options examined are specifically designed

to provide meaningful benefits to manufacturers of medium temperature

flat plate liquid or air type collectors, or special liquid

collectors, due to the nature of the problems addressed. Low

temperature, low technology, or passive design technology manufac-

turers may not materially benefit from a warranty assurance pro-

gram. This may result in providing an unfair competitive advan-

tage to a certain segment of the solar manufacturing industry.

The extent to which this may distort the market should be care-

fully considered.

4

fi
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Solar Energy Industry Issues 

• Solar companies dispute necessary warranty levels.

o Very little data is known about the many factors that
will determine the cost to solar companies for warranty
coverage.

Discussion: Some company representatives feel that the cost of

covering their warranty liability to date has been "meaningless".

This impression is only based on a few years of experience. Other

companies have been complaining vociferously about government

mandated warranty requirements governing participation in federal

programs. They have cited these warranty requirements as the main

reason behind significant price increases. This whole area needs

close attention.

o The solar market is quite price competitive, and companies
may object strongly to added costs (i.e., the insurance
premium, however small) when they are demonstrably
cash short.

o "Good" solar companies may legitimately object to the
fact that they are subsidizing companies with poor equip-
ment.

Discussion: Industry leaders that have built sales on existence

of a strong warranty may be concerned that smaller weaker companies

are able to offer the same coverage because the Federal Government

may be willing to subsidize a warranty assurance program. (see pp. 10)

These and other anti-competitive aspects, as noted above, need to

be carefully reviewed.

Federal Issues 

o Establishing warranty assurance programs maybe considered
a government giveaway to industry and could lead to requests
from other alternative energy industries for similar plans.

dr
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• The Federal Government would be paying risk insurance
for private companies which, in many cases, is a
normal business expense.

o '!Phe Government would be in a position where it can
mandate, through its participation in these warranty
assurance programs, minimum warranties for the solar
industry.

• Government intervention in the industry at this stage
for this reason may retard natural maturation of
mechanisms that alleviate the problem. The Government
may inadvertently create a new bureaucracy which would
sustain itself, assume long-term market power, and
adopt a regulatory role.

• Potential exists for unanticipated costs to the Govern-
ment over the short-term, and there is a danger that it
will be difficult to terminate a subsidy program after
the designated phase-out period.

o Government places itself in a liability situation where
it has little direct bargaining power with the private
insurers.

e With the Government sharing liability, there may be no
incentive for solar companies to try harder to improve
their products.
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APPENDIX A

MAGNUSON-MOSS ACT CONSIDERATIONS AND HUD WARRANTY

Consumer rotection Warranty Assurance Protection Options 

The following terms are defined within the Magnuson-Moss

Act:

Consumer - means a buyer (other than for purposes of resale) of

any consumer product who is entitled by the terms of such warranty

(or service contract) to enforce against the warrantor (or service

contractor) the obligation of the warranty (or service contract).

Supplier - means any person engaged in the business of making a.

product directly or indirectly available to consumers.

Warrantor - means any supplier or other person who gives or offers

to give a written warranty or who is or may be obligated under an

implied warranty.

Written Warranty - (a) any written affirmation of fact made in

connection with the sale of a consumer product by a supplier to

a buyer which relates to the nature of the material or workmanship

and affirms or promises that such material or workmanship is

defect-free or will meet a specified level of performance over a

specified period of time, or (b) any undertaking in writing in

connection with the sale by a supplier of a consumer product to

refund, repair, replace or take other remedial action with respect

to such product in the event that such product fails to meet the

specifications set forth in the undertaking.

Service Contract - means a contract in writing to perform over a

fixed period of time or for a specified duration, services relating

to the maintenance or repair (or both of a consumer product).



"Remedy" - means whichever of the following actions the warrantor

elects:

a) repair

b) replacement, or

c) refund

except that the warrantor may not elect refund unless (i) the

warrantor is unable to provide replacement and repair is not

commercially practicable or cannot be timely made, or (ii) the

consumer is willing to accept such refund.

Private Consumer Remedies Under the Act 

A consumer can sue for personal or economic injury due to:

1) failure to honor a written warranty;

2) failure to honor a service contract agreement;

3) failure to honor any implied warranty created by

state law (e.g., warranties of merchantability or

fitness for a particular use under the U.C.C.);

4) violation or failure to comply with a requirement

of the Act.

Under the Act, the following persons (or companies) can

be sued:

1) Under a written warranty only the person (or company)

"actually making" the written warranty. (Consider those

circumstances where one company is deemed to have "adopted"

a warranty of another company as its own).

2) Under an implied warranty, anyone who is liable under

state law.

3) Under a service contract, anyone who is obligated, under

the contract (as determined by state law).
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3) For violation or failure to comply with the require-

ments of the ACT (warrantor, service contractor and

4seller--under presale contract--are covered under

this rule.)

Nevertheless, before bringing suit under the Act for breach

of warranty or service contract, a consumer must give the person

obligated a reasonable opportunity to perform (cure the breach).

If the person does not meet this obligation within a reasonable

amount of time, a number of remedies are generally available to

the consumer (e.g., recovery of purchase price, market price of

a replacement, or loss in value due to the problem). Moreover,

the Act contains a "lemon" clause applicable only to "full"

warranties. This provision entitles the consumer to a choice of

a full refund or a new replacement producer if the warrantor fails

to remedy defects after a reasonable number of attempts.
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4. Minimum Solar :reborn Warranty Requirements

Include in the Application copies of the warranties which the builder/ •
developer, solar system and/or collector manufacturer and installer will
extend to the owners of existing buildings or to purchasers of new
buildings. These warranties must be reasonable and, at a minimum:

a. Comply with all applicable provisions of the Magnuson-Moss Warranty
Act of 1975(12 U.S.C. 2301 at. seq.) which establishes Federal
disclosure terms and substantive and enforcement provisions for
written warranties on consumer products;

b. Include a one year warranty from the installer against failure of the solar
system, any component, or assembly where such failure 13 caused by a
defect in materials, manufacture or installation. The warranty shall
cover the full costs of parts and tabor required to remedy the defect,
including, If necessary, replacement at the site, end shall run from the
date of installation completion. The warranty shall also include
provision for field inspection at no charge to the consumer, to verify
failure, establish probable cause, and determine corrective action
required. NOTE: The installer's warranty may Include pass-through
warranties provided by his supplier or the manufacturer.

c. Include a five (5) year collector manufacturer's warranty which shall
include:
(1) A five (5) year warranty against defects in materials or manufacture.

The warranty shall cover the full costs of parts and labor required to
remedy the defect, including, If necessary, replacement at the alte,
and shall run from the date of installation completion.

(2) A five (5) year warranty against corrosion of the absorher plats and
other coolant passages. This corrosion warranty shall cover, for the
first year, full costs of parts and tabor required to remedy the defect
including, tf necessary, replacement at the site. For the remainder
of the warranty period, the corrosion warranty shall cover the cost
of all parts, delivered to the site, necessary to remedy the corrosion
defect, including the cost of furnishing new collectors, if necessary.
The corrosion warranty shall run from the date of Installation
completion.

d. The manufacturer's warranty s• hall also include provision tor a field
inspection at no charge to the consumer to verity failure, stetablish
probable cause, and determine corrective action required. NOTE: The
manufacturer is not required to warrant against system failure caused
by defective or faulty installation.

a. All warranties may specify reasonable installation and maintenance
procedures for the warranty to be effective. However, no warranty shall
be voided or in any way reduced by conditions that may occur In normal
operation of the system.

f. HUD also expects the manufacturers of other major system -
components such as heat exchangers and storage tanks to reasonably
warrant their products In accordance with established Industry
standards.
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APPENDIX B

Consumer Protection Warranty Assurance Protection Options 

Sample insurance Programs

1. Federal Disaster Assistance Administration

Yearly appropriations $200,000,000 of which $6,000,000

(or 3%) overhead. 168 personnel (75% professional; 25% clerical).

This program is somewhat difficult to budget for as it is based

solely on historical experience and if in any given year, more

disasters occur, the program merely receives supplemental fund-

ing.

2. Federal Insurance Administration

This administration is divided into a number of insurance

sectors: crime insurance, flood insurance, etc. Difficulty

with using this program's cost fugures is that there is no

reliance on appropriations (as of now) but rather on profits

made in another sector. Using the flood insurance program as

an example, one finds 1.3 million policies in force with a cost

of administering these policies at $15 million or approximately

$10.00 per policy. Approximately 400 persons work exclusively

in the flood insurance sector (under the $15 million budget).

3. California Warranty Assurance Corporation and Cal-Seal

The start up costs for proposed creation of a Solar Energy

Consumer Warranty Insurance Association in California were

estimated to be $250,000. For the California SETA Cal-Seal

Program costs were estimated at $125,000. (see the main text

and Appendix C for description of these programs) -

4. Homeowners Warranty Corporation

The Homeowners Warranty Corporation is the first 10 year

nationally-insured protection plan for home buyers. The Corp-
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ration is a wholly-owned subsidiary of the National Association

of Home Builders and is seen as a viable alternative to federally-

supportd warranty programs. The program applies only to new

homes where the builder gives a 1-2 year warranty: one year

warranty against defects in workmanship and material; a two

year warranty against certain limited defects in plumbing,

heating, etc. and a two year warranty against major structural

defects. From years 3-10, a major insurance company will provide

direct insurance protection against major structural defects (also

for years 1-2 should the builder refuse or be unable to honor

his warranty.)

Basically, each builder enrolls as a participant by

meeting certain standards for technical competence. The plan

costs $2.00 per $1000 of the final sale price of the home.

From this $2.00, $1.00 goes to the national insurer, 500 goes

to the National HOW Office and 500 goes to the local state

office.

When the insurance company receives its payment (after

year 1 or 2) it takes 15% of it for overhead-the maximum allowed);

the number of claims are calculated (usually 5%). The rest

of the subscription payment goes to the National HOW Office

and is subsequently distributed as a rebate to local offices.

In the National Office, there are 40 staff personnel,

(25 executive; 15 clerical). The Virginia local office

operates on a budget of $50,000 per year overhead of about

$5,000 a month for everything). It is an average size office

with 2 secretaries and 3 executives.
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APPENDIX C

California Solar Energy Consumer Warranty Insurance Authority 

During the 1977-78 session of the California legislature,

a bill (AB 2982) was introduced to enact the Solar Energy

Consumer Warranty Authority Act and establish the Solar Energy

Consumer Warranty Insurance Association. The proposal provided

for the following:

1. A non-profit corporation would be created under the

Insurance Commissioner's office which would function as an

insurance pool for the expressed warranties of manufacturers

and installers.

2. Any manufacturer or installer whose systems have been

tested and certified by the Energy Commission and whose systems

have qualified for the tax credit shall be required to be

members of this pool.

3. Each company shall pay 2% of the price of each system

sold to provide full capitalization of the insurance fund.

The cost to the company, shall be prorated by the extent and

term of coverage offered.

4. The corporation shall be organized with a Board of

Directors consisting of a majority of members from the industry,

with public members from the Energy Commission and the Dept.

of Consumer Affairs.

5. The corporation shall cover the cost of system repairs

in the event of failure of a company within the warranty period

or refusal of a company to honor its warranty. It shall provide

the consumer with the full dollar amount he/she would have

received if the warranty were honored. It shall also refer
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the consumer to qualified companies capable of performing the

repairs within the consumers service area.

6. 4he corporation shall have the power to expel members

Who fail consistently to live up to their warranties. They

shall also inform the testing and certification program of the

Energy Commission where substantial system and warranty failures

are occurring. The industry version rejected some of the main

precepts of the legislation described above by lessening some

warranty requirements provided by the state and attempting to

ensure that industry had absolute control over the program.

This particular program has been closely linked with a proposed

certification plan for equipment, CAL-SEAL, a mission delegated

to the California SEIA.



337

Mr. GORE. I agree, just off the top of my head, that there are quite a
few plusses and minuses. We explored this at a workshops. I held in my
district earlier this year. I tend to think it might be a good idea if it
can be done well. I will be very interested in seeing what you come up
with.
Mr. Sherman, you are in the process now of revising the HUD Inter-

mediate Minimum Property Standards. Is that correct?
Mr. SHERMAN. Yes, sir. What we do is this. For the demonstration

program, we find out problems. We find out good areas. We find out
where we are lacking information. What we try to do is take the Inter-
mediate Minimum Property Standards and update them as a result of
what we learned in the demonstration program.
The public law that we are operating under, however, requires that,

at the end of the demonstration program, we publish a definitive set of
standards. We are working towards that end, as opposed to having
separate standards for HUD and separate standards outside HUD. We
are working toward a nationally recognized standard as opposed to the
specific updating of this thing.
Mr. GORE. How are you involving the public, the manufacturers,

the vendors in that process?
Mr. SHERMAN. Again, it is a national consensus standard, which was

explained in some detail by Mr. Butt. It is working through the
ASHRAE. It is working through that process with the National Bu-
reau of Standards and the general consensus standard where con-
sumers, industry, Government, and all are represented by different
categories.
Mr. GORE. Mr. Conner, do you think they have sufficient opportunity

to participate?
Mr. CONNER. Yes, I think so. We have tried to work our standards

program into the consensus standards process as thoroughly as pos-
sible. In other words, everything that we have done, such as the mini-
mum property standards, has been provided to ASTM, ASHRAE, the
other standards committees. We go and participate in those committees
to present the information and try to help them as much as possible in
the production of these consensus standards. We also work with them
closely to try and insure that there is adequate consumer representa-
tion and adequate comments provided from all interested parties.
Mr. GORE. What if somebody calls the 800 number, and they have a

consumer problem—first of all, is the 800 number busy a lot?
Mr. SHERMAN. Yes, it is busy a lot.
Mr. GORE. What are you doing about that?
Mr. SHERMAN. Not much.
Mr. GORE. Why not?
Mr. SHERMAN. It is so popular. It is very hard to increase it to a

degree. We had it up to seven phones operating constantly.
It is just a matter of how big does it get in relationship to the over-

all program. It is running right now at $5 million a year.
Mr. GORE. We are trying to encourage people 

its 
get accurate infor-

mation about solar energy and to encourage  wider use.
When I had this workshop I referred to, a lot of people said they
d called and called and called and had a real problem getting

through.
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Mr. SHERMAN. There is also an address that you can write to. It is
not only a phone number. So, that helps a little bit.
What we also do is, we track the number of phone calls on literally

a daily basis. We try to keep it at a constant high level so that the
phones are busy almost all the time.
Mr. GORE. You try to keep the phones busy almost all the time?
Mr. SHERMAN. We want to keep the people working, answering

questions. So, we try to keep it on a constant level. We do not want
everybody sitting around twiddling their thumbs.
If—and I explained this in the hearing the other day—the phone

calls drop to any degree, we will plant the phone number in a maga-
zine article or someplace else so that people in that location 
Mr. GORE. So that it stays busy.
Mr. SHERMAN. So that it stays busy and people are still asking

questions. We don't want them sitting around because it is cost-
ineffective. So, we are constantly sending out the phone number when-
ever we see a drop in calls. So, we are trying to keep it busy all the
time to keep information getting out.
But I think there is a point of diminishing returns en how many

people you can have manning phones.
Mr. GORE. I guess so.
Mr. SHERMAN. This helps a bit. We do have it open for everybody's

time 9 o'clock in the morning until 5 o'clock at night. In other words,
in California it is 9 o'clock in the morning until 5 o'clock at night as
well as here from 9 to 5. So, that means it is actually open from 9 in
the morning until 8 at night, which is quite a number of hours.
Mr. GORE. Do you have somebody in that operation that has specific

responsibility for consumer problems? You indicated that not many
of the calls you were getting related to those.
Mr. SHERMAN. No, I was personally involved in a couple of cases

that came to us. One of the things we did, if it was a manufacturer we
knew or heard about or somebody we could do something about, we
actually made a phone call and asked questions.
Now, I do not know if we can do this on a continuing basis because of

the staff size. But 2 weeks ago that specific thing happened. Somebody
called and said, "I am having a problem with this house. I bought it
without Government assistance. This guy is now applying for a grant
with you. Should he get a grant if my house doesn't work?" We got on
the phone right away and asked this guy why he wasn't servicing that
house. He went right out and serviced that house.
But that is a very hard kind of thing to do on a continuing basis. But,

to the extent that we get them, we respond to them.
Mr. GORE. I do not want to take too much time in my part of the

questioning.
By way of conclusion, I would just like to say that I have worked

with a lot of the agencies and offices that are represented here today. I
think that the problems we are talking about are not out of the ordi-
nary. I think that we are dealing basically with a group of very en-
thusiastic and hard-working, capable, competent people. I think, for
the most part, you are doing a very good job. But I think that problems
do exist. I think that more attention should be given to consumer
protection.
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As one member of this subcommittee, I am going to address the prob-
lem of warranties in the report and see how we can perhaps stimulate
greater awareness of the need to build consumer confidence in some of
these solar units so that we do not experience the problems which we
could experience if they reached too high a level.
Thank you, Mr. Chairman.
Mr. Moss. Mr. Greene?
Mr. GREENE. Thank you, Mr. Chairman.
The key element of the Government's acceleration program with re-

spect to solar has been the tax credit, which is yet to be passed by the
House and the Senate. But the House-passed version of that bill sug-
gests that the Secretary of Housing and Urban Development and the
Secretary of Energy are to consult with the Secretary of the Treasury
on the matter of standards.
What can we expect from your individual departments as to what

you will be recommending to the Secretary of the Treasury when this
piece of legislation becomes law?
Mr. CONNER. We have had some discussions with the Treasury De-

partment on this. At this time it looks like the "Intermediate Minimum
Property Standards" are the best set of standards currently available.
I think we would tend to rely on those.
Mr. GREENE. Mr. Sherman, would that be HUD's probable

recommendation?
Mr. SHERMAN. Those are the only standards that are now currently

available. We would like to drop those as soon as possible in favor of
a national consensus standard. But right now that is all there is. If the
tax credit passed today, I would say let's meet those in lieu of none.
Mr. GREENE. SO, what we will expect to see then is HUD's "Inter-

mediate Minimum Property Standards" being made applicable and
then, as consensus standards are developed, those will be incorporated
into the tax credit standards. Is that correct?
Mr. CONNER. That is correct.
I might mention that the HUD "Intermediate Minimum Property

Standards" do incorporate the consensus standards that now exist. For
instance, there are now two standards from ASHRAE : One, 93-77
that has been discussed here; and also a 94-77 for the testing of storage
systems.
So, as new consensus standards come along, we will be adopting

those.
Mr. GREENE. A number of individuals have indicated concern about

overregulation, overstandardization. Is there some policy with respect
to that issue as it relates to incorporating consensus standards into
the tax credit?
Mr. CONNER. Overregulation is certainly a concern. It is a concern of

ours as well as the concern of all other parties. I think it is just some-
thing that we have to keep in mind anytime we are developing stand-
ards and try to insure that, when we do develop a standard, we get ap-
propriate review from the interested parties, whether consumers or
industry or whoever it might be; and make sure that their concerns
are considered in the development of that standard.
It is a delicate problem. We are aWare of it. We are trying to accom-

modate it as best we can.
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Mr. SHERMAN. I think the only time the Government has to act in
something like this is when there is a void. I think, when we took
on the job of working in the solar energy industry, there was a void.
There were no standards. That is why we developed them. Had there
been standards out there, those standards would have been reviewed
by us. If those standards were found to be developed by a consensus
method with all parties equally represented and those standards indeed
had consumer protection, then we would have, in the minimum prop-
erty standards, just referenced directly those standards and not pro-
mulgated our own.
Mr. GREENE. That raises the matter that we have discussed previ-

ously today. That is the issue of the new technologies and the issue
of consumer participation. Mr. Butt, in his commentary, indicated
that he felt that consumers needed to be subsidized so they could par-
ticipate in the standards development process and had to have access
to expertise. Also, if I am stating his position fairly, he thought that
he was doing a much better job—SEREF was doing much better with
respect to those two issues than ASTM, ASHRAE, and some of the
others.
Is his operation better?
Point 2: If he is doing what he should be doing and the others are

not, what are we doing about the others?
Mr. CONNER. Let me say that each standard-writing organization

has its own rules and regulations. They may vary slightly from one
organization to another.
In regard to the SEREF work, that work is being done under con-

tract to the Department of Energy. So, we had direct input into how
that work was organized and in the participation. So, we worked very
closely with SEREF in the initiation of that work to make sure that
we got appropriate consumer representation and to make sure that
the funding was provided, such that that did happen.
Mr. GREENE. Are they in fact better than the others?
Mr. CONNER. I do not know that I could say that they are better. I

would say certainly they have as much, if not more, consumer partici-
pation in that activity than other organizations—more than any other
I know of at this particular time.
Mr. GREENE. Since we expect that those standards, once they are

developed—ASTM, ASHRAE, et cetera—will be incorporated into
the minimum property standard and then referenced by the tax
incentive program, which is very, very lucrative, shouldn't we insist
that consumer representation of the level contemplated in the SEREF
proposal be the standard for all of the standard-setting bodies that
are operating in this area?
Mr. SHERMAN. I think the FTC has been involved in this in some

way. I am not thoroughly conversant on the subject. I remember some
kind of an issue with the Federal Trade Commission and the standard-
setting bodies and some kind of regulation that came out within the
Federal establishment setting some guidelines on what standards we
recognize based on-the amount of consumer and other types of repre-
sentation on the standards. But FTC would be better; they do keep
a watch on that, as I understand. -
Mr. GREENE. Mr. Sherman, in a symposium on the solar marketplace,

you indicated this year that warranties were a key consideration for
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consumers and that you were, as I recall, strongly defensive of HUD's
minimum warranty provisions.
Do you think that that should be incorporated into any tax credit

proposal?
Mr. SHERMAN. I do not like to mandate anything. I do not know what

all the ramifications of a mandate are. When you say it has to be this
and nothing else, I do not know what that does to the whole market-
place, to all the other things. So, I am very leery of that.
I am not afraid to say that, if you want to participate in HUD's

program, you have got to do this because I know HUD's program. So,
I am not afraid to say that.
What It does to all other aspects of life, I have no idea. What it would

do to the anticompetitive nature of this—maybe only the big com-
pany's could afford it, and the little ones cannot.
I just do not know what all the ramifications are. I would be very

hesitant to answer whether we ought to make it a national mandate
that it has to occur.
I think warranties are key. Whether it has to be our provision the

way that we laid them out or not—we have 5-year provision in the
warranties because we have a 5-year responsibility under the 93-409.
Whether it should be 5, 2, 3, I don't know. And I am really reluctant
to say that it ought to be national mandatory warranties.
Mr. GREENE. I guess I am a little unclear on this. Under the HUD

hot water initiative, as I understand it, the Government grants ap-
proximately $400 to an individual to install a system.
Mr. SHERMAN. Through the State.
Mr. GREENE. Through the State.
Under the tax credit program, in effect, we will be forgiving for

an average price system somewhere in the range of $600 from someone's
tax bill. And they are getting a clear benefit from the Federal Govern-
ment. Shouldn't the Federal Government use that leverage in some
way to insist upon durability and reliability?
Mr. SHERMAN. Yes. I think through sets of standards. Whether

warranties in and of themselves give you durability and longevity, I
don't know.

Again, the level. I just cannot comment on it without an awful lot
more study. I would not like to just say yes and then not know what
all the ramifications of that thing may be.
Mr. GREENE. Is that issue being studied?
Oan anyone on the panel answer?
Mr. ENGEL. I do believe FTC is beginning some studies on minimum

warranties and the possibility of warranty reinsurance.
Mr. Moss. Mr. Greene will you check with FTC?
Mr. GREENE. Yes, Mr:Chairman.
Mr. Moss. We will hold the record to get their response.
iThe following letter and attachment was received for the record:]
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FEDERAL TRADE COMMISSION
WASHINGTON, D. C. 20580

OFFICE OF

THE CHAIRMAN

The Honorable John E. Moss
Chairman, Subcommittee on Oversight

and Investigations
Committee on Interstate and
Foreign Commerce

House of Representatives
Washington, D.C. 20515

Dear Mr. Chairman:

In response to your request of September 16, 1978,
I am including for the record of the Subcommittee's
Hearings on Consumer Protection Problems in Solar Energy
Commercialization the Federal Trade Commission's staff
critique of the Solar Domestic Policy Review public
release document. This latter document contained a
discussion of a solar industry warranty reinsurance
program, and the FTC staff response contains a brief
discussion of the possible effects of such a program.

If you or your staff have any questions regarding
the information provided, the Commission will be very
happy to respond. Mr. Jon Wellinghoff of the FTC Energy
and Product Information Division staff can provide
more detailed explanations of the enclosed material.
He can be reached at 724-1527.

Sincerely,

,11/WA, 4 (,

1Michael Pertschuk
Chairman

Enclosure
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FEDERAL TRADE COMMISSION
WASHINGTON. D. C. 20580

September 25, 1978

MEMORANDUM:

TO: Allan R. Hoffman
Chairman
Domestic Policy Review Integration Group

FROM: Linda Colvard Dorian
Assistant Director '
Division of Energy and
Product Information

Bureau of Consumer Protection

Terry Winslow
Assistant Director
Bureau of Competition

SUBJECT: Response to the Public Review Copy of the Status
Report on Solar Energy, Domestic Policy Review

The Domestic Policy Review of Solar Energy, initiated by the
President in May, recently released a Status Report on Solar Energy 
for public review and comment. The Federal Trade Commission staff
has maintained an active interest in the solar energy industry
during the course of its development. As a federal agency with
primary responsibility for both consumer protection and competi-
tion issues, the Commission is vitally interested in the treatment
of these issues in the formulation of a federal domestic solar
energy policy. The following comments are offered for use in the
preparation of final solar policy recommendations for the President.
These comments reflect the views of the Commission's designated
staff representatives to the Domestic Policy Review and are not
intended to reflect official Commission or Bureau policy or the
views of any individual Commissioner.

General Comments

The DPR Status Report on Solar Energy describes a variety of
opportunities for federal action to encourage the development and
use of solar energy. These include measures to assure consumer ,
confidence in solar products through consumer protection mechanisms.
The report also recognizes the role of competition in the solar
industry and describes federal actions in that regard, although
no specific options to encourage development of a competitive solar
industry are included.
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We applaud the inclusion of these consumer protection and
competition concerns in a document wit' the potential significance
and impact of the DPR Status Report. We are disappointed, however,
that concepts as pervasive as the maintenance of competition and
consumer protection were not made integral elements of each
suggested solar incentive, but were instead given separate considera-
tion as independent options. Since many of the options included in
the report could seriously affect consumers and competition in the
solar market, it is important to ensure consideration of these
issues. We would urge that the final report submitted to the
President either address the potential competitive and consumer
impact of each option recommended or require that such an analysis
be conducted before specific programs and policies are implemented.

We recognize that this report is merely one stage of a process
and that many of the options will receive further analysis. However,
the single phrase option descriptions contained in section VI of
the Status Report do not provide the Commission staff or other
public reviewers with adequate detail of the options under considera-
tion to allow meaningful comment. Additional explication of the
suggested approach and implementation of each option, as well as
discussion and evaluation of the advantages and disadvantages of the
various alternative options, is necessary. Our comments on the
Status Report on Solar Energy are therefore somewhat general. If
and when the DPR Integration Group is able to provide the FTC with
more complete descriptions of each option, we will be able to
provide a more detailed analysis.

Section IV: Federal Efforts Affecting 
The Solar Industry 

Section IV of the Status Report, which stimmarizes current
federal efforts relating to solar energy, omit i a number of
important issues. The approach followed in section IV is to
describe only those federal programs aimed at assisting or
directly affecting some aspect of the solar industry. Federal
programs that affect solar indirectly, areas where no federal
programs exist, and private activities in solar energy are not
discussed. An example of one such significant omission is the
report's failure takdiscuss federal programs and subsidies for
conventional fuels. As a result, the report lacks a clear and
complete analysis of the forces affecting the solar industry upon
which federal action could be based. To the extent that these
factors are not addressed in section IV (and consequently no options
relating to them appear in section VI), there is a possibility
that important data and issues are not reflected in the report.

The discussion of competition in section IV of the report
(page IV-21) addresses the issue of small business participation
in federal demonstration programs. Contrary to the statements in
the report, we know of no "explicit mandates" for federal agencies
to promote competition by requiring small business participation
in federal programs. The Solar Heating and Cooling Demonstration
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Act--the only statute that is cited--requires only that federal
agencies take steps to assure realistic opportunities for small
business participation. Furthermore, the act applies only to the
demonstration program. While there is a high level of funding of
small businesses in the demonstration programs, the same cannot

be said for research and development. In DOE's Office of Conserva-

tion and Solar Applications, the following distribution of R & D
awards for fiscal year 1977 to 1978 is expected: small business 17%,

large business 34%, universities 18%, government 26%, and non-

profit 5%.

Moreover, the DPR Status Report's emphasis on small businesses

and the percentage of their participation in federal programs
demonstrates far too limited an approach to competition policy.

Competition is not a question solely of small businesses or
percentages. It should be emphasized that our primary goal is to
protect competition, not individual competitors, which means that
such factors as access to markets, entry barriers, and particular
marketing practices must be considered. Because a competitive

solar market should produce the most goods at the lowest prices,
thereby maximizing benefits to consumers, competition is essential

to the ultimate success of the solar industry.

The report should therefore recognize and examine, to the
extent possible, all facets of competitive activity in the solar
industry, not simply the impact of federal solar programs on small

business. In the private sector, the suggested examination could

focus on such possibilities as undue economic concentration and
unfair trade practices. Existing federal programs could be explored
to determine whether their design, application, operation or proce-

dural complexity have the purpose or effect of decreasing or
interfering with free market competition, increasing costs to com-
panies'and to the government, disadvantaging particular companies or
types of companies, and stifling or excluding new ideas. The level
and character of federal programs and subsidies for conventional fuels
with which solar energy must compete are also clearly relevant.
These are all complex and difficult issues, but they must be
developed before an effective federal program in this area can be
devised.

Finally, the 'description of federal antitrust enforcement
efforts contained in this section should be corrected. The
Federal Trade Commission shares with the Department of Justice
authority to enforce some antitrust statutes and has exclusive
enforcement authority with respect to others. In addition, it
appears that portions of section IV relating to existing federal
data collection and dissemination programs, which appeared in an
earlier draft of this report, have been accidentally omitted.
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1.

Section VI: Federal Options 

Consumer Information (page VI-4)

The first area identified by the DPR as presenting opportunities

for federal action, Space Conditioning and Hot Water for Buildings,
contains two consumer information options of critical importance

to the creation of an effective solar consumer protection program.

The apparent determination of the DPR Integration Group to promote
federal programs to subsidize and assist the marketing of solar
energy products should carry with it a commitment to consumer
education on the relevant characteristics of solar energy systems.
The government-sponsored acceleration of solar commercialization,
the lack of consumer experience with solar technology, and the
magnitude of the financial investment for the consumer imposes
a special obligation on the government to provide accurate and
comprehensible solar thermal and economic performance data.

To develop a meaningful federal program to measure and
disseminate pertinent thermal and economic performance data for
solar energy systems, it is necessary to determine the reliability
and accuracy of currently available solar system performance data.
Such data is currently derived from computer simulations. An
analysis should be performed of the status of validation and
correlation studies of such solar system performance predictors.
There is no indication from the two consumer information option
descriptions contained in the DPR Status Report that such a
systematic analysis of the problem has been conducted or is
intended.

Not only should the DPR consumer information option ensure
the usefulness and accuracy of the thermal and economic performance
data provided by federal sources to consumers; it should also
develop and provide such data as quickly as pogsible. Currently,
consumers have no validated mechanisms to determine if they are
purchasing a "Cadillac" or a "Volkswagen" solar system. The
federal government has sponsored a number of solar system perfor-
mance simulation programs such as SOL-COST and R.S.V.P. which have
yet to be validated. Empirical studies correlating these
simulation methods (or their derivatives, such as F-Chart) with
actual solar systekperformance indicates that there may be signi-
ficant variations between actual and simulated solar performance
data. If federal goals for solar energy commercialization in the
residential sector are to be met, it is imperative that understand-
able and reliable performance data for all solar systems be
provided to consumers as soon as practically feasible. The
availability of such data is critical to the average solar consumer
to ensure an optimum economic decision in the purchase of a solar
energy device.
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2. Establishment of Solar Infrastructure (pages VI-4 to 5)

A second area of opportunities foi federal action to accelerate
use of solar space conditioning and hot water in buildings sets forth
recommendations for federal assistance in establishing a vigorous
manufacturing, commercial, and labor base for solar. Six specific
options are described. A healthy competitive market, like a stable
industrial, marketing, and labor infrastructure, is an important
element of expanded solar usage. We are somewhat disappointed that
the DPR Status Report does not attempt to resolve some of the funda-
mental concerns relating to competition policy in the solar industry.
Although we recognize the difficulty of dealing with these sorts of
concerns in the abstract and with the limited time and resources
available, at the least the report could recommend that the anti-
trust agencies pay particular attemtion to the area. For example,
the DPR could adopt the option suggested by the Institutional
Incentives and Barriers Panel, that the antitrust agencies focus
on anticompetitive conduct in the solar industry and undertake
enforcement actions in appropriate situations. In light of the
possible harm to consumers and to the viability of the solar industry
from a lack of antitrust enforcement, these areas deserve more
attention.

3: Warranty Reinsurance (page VI-4)

The DPR Status Report contains an option suggesting a program
of warranty reinsurance for solar equipment, but no specific designs
for such a program are forwarded. Prior to the institution of any
federal warranty reinsurance program, however, it must be determined
whether there exist private insurance carriers willing to provide
the industry with warranty insurance. If private carrier warranty
insurance is unavailable, a fully subsidized federal warranty insur-
ance program may not be in the consumer's best interest, since this
sort of program could result in a decline in the quality of solar
system products.

Assuming private warranty insurance could be made available
with some federal subsidy of a portion of the solar warranty risk,
it is uncertain whether such a program will provide improved warranty
protection for consumers. There is no data or discussion in the
Status Report to indicate that warranties offered under a federal
reinsurance prograML will be better for consumers than those offered
by the solar industry without such a program. A reinsurance program
could also require the prescription of a "minimum" warranty for
solar equipment to qualify for federal reinsurance subsidization.
In establishing such minimum warranty requirements, small solar
manufacturers and solar innovators could be discouraged or priced
out of market entry, to the detriment of competition in the industry.

The primary point to be emphasized is that the warranty
reinsurance concept is one which should be developed cautiously
to ensure that the final program has positive rather than
negative effects on consumer protection and competition. One
possible alternative to the warranty reinsurance concept
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which could be studied is a federally subsidized insolvency pool,

which would make direct payment for warranty claims to consumers

who purchased solar systems from manufacturers unable to honor

their warranties due to insolvency. This program could provide

protection to consumers without requiring minimum warranties,which

might restrict competition and innovation. Care must be taken,

however, in developing even the insolvency pool concept to ensure

that market access and incentives for product quality control are

maintained.

4. Competition and Federal Programs 

A number of options relating to increased levels of federally-

funded research, development and demonstration appear throughout

the options section of the memorandum. For example, in the
industry and agriculture section, research and development of •
medium and high temperature applications and systems development
are options suggested to increase the market acceptance of
process heat and on-site electricity. In the utility industry,

research and development on solar systems for utility applications
in the future is a possibility. And in the area of space con-
ditioning and hot water for buildings, several demonstration and
research options are described.

Government research, development and demonstration awards

constitute a large portion of the money spent annually on research,

development and commercialization efforts in the solar industry.
Companies receiving R & D awards experience the benefits and
economies of larger, better-funded research operations, and may thus

attain a superior competitive position. There may also be particular
competitive advantages arising from the acquisition of federal
demonstration awards since the chosen company may obtain production

and training economies as well as profits.

The potential for various competitive advthltages and disadvan-

tages under federal programs does not mean that funding of solar
research, development and demonstrations should be curtailed. Indeed,

an argument can be made that, so long as the government funds energy
industries with which solar energy must compete, the solar industry
should receive federal money at a commensurate level. Our considera-
tions suggest, though, that any current or expanded federal research,
development or demonstration programs should attempt to evaluate
and respond to the ,competitive impact of the awards. As we have
noted, free market competition is the best way to ensure the most
products at the lowest prices, and thus to foster increased
acceptance of solar energy by consumers. The options forwarded
in the DPR Status Report should therefore be designed to ensure
that the federal role in the solar industry, through research,
development and demonstration awards, promotes a competitive
industry structure.

5. Role of Utilities (pages VI-8 to 9)

The third major area identified in the Status Report is the
role of utilities. The report stresses that a "necessary element
of successful utility solar programs is supportive utility rates
and roles" (page VI-8). The two options in this area focus first

•
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On the interaction of solar systems and utility rates, and second

on the development of an "appropriate" role for utilities in

financing, selling, leasing, servicing, or engaging in other

activities relating to marketing solar equipment.

The assumption that utilities, with their large stake in

conventional energy technologies, should necessarily play a role

in the solar market should not be made without a good deal of

consideration. Depending on how each individual option is

implemented, a significant utility role in the solar market could

lead to competitive injury. For example, current utility rate

structures may allow or encourage utilities subject to a regulated

rate of return to engage in cross-subsidization. This would give

the utility's solar operation a distinct advantage over nonutility

competitors by lowering the costs attributable to the solar

marketing activities.

A balance must be struck between competitive and consumer

interests in this area. Utilities have ready access to customers,

are capable of providing reliable service, and have a number

of marketing advantages. However, there are many potential

disadvantages to a large utility role in solar as well, stemming

from the opportunity utilities have to capitalize on their

position as natural monopolies.

Federal options in this area should recognize the potential

competitive harms and should include controls or guidelines as a

part of appropriate utility options. The DPR Status Report could,

for example, consider encouraging utilities to engage in marketing

activities only through a completely separate subsidiary. Other

methods for utilities to enter the solar market should be care-

fully structured to maintain and enhance competition. The

potentj.al for utility domination of this new industry is evident

if these considerations are not properly addressed.



350

Mr. GREENE. On the matter of warranty reinsurance, Mr. Butt ear-
lier today in his prepared statement attached apparently a proposal
of SETA on that matter. One of the things which he proposed was that
individual warrantors, the seller of a solar system, would pay as much
as 20 percent to consumers if they violated their own warranty. Is
that something that is seriously being considered with 80 percent being
paid by the Federal Government.
Mr. ENGEL. We are not at this point at the stage of working on any

kind of specific formula.
In the DPR deliberations, basically we are playing around with

alternative possible designs in terms of whether reinsurance is a viable
mechanism. Our initial designs did consider resinsurance as a possible
approach. However, further research has shown that there is not even
an insurance industry of a large nature to reinsure. Possibly a direct
program of warranty insurance by some sort of nonprofit corporation
may be more appropriate. Then there would be a takeout by private
insurers; something like the GNMA—FNMA relationship is now
being explored.
In terms of the 80 percent/20 percent cost sharing, we are not seri-

ously considering that. At this point we are not considering any for-
mula—except for the fact, that as a prerequisite to any design, we are
strongly recommending that the program be self-sustaining within
a very short period of time and that premiums be adjusted accordingly.
Mr. GREENE. One of the implications of consensus standards, pre-

sumably, will be that most of these solar standards will be actually
enforced by localities, either through State standards or through local
standards. What involvement does DOE have in supporting appro-
priate expertise and knowledge of such standards at the local level?
Mr. CONNER. We have been working with major building code orga-

nizations now for more than a year on this subject. We have gone
through some preliminary studies and have just recently—in fact, I
think earlier this week—signed some contracts to do some very in-
volved work toward developing what might be called a model solar
code or a model document that could be adopted by the model code
organizations in regard to solar equipment.
This work will involve, as I mentioned, all the major code orga-

nizations. Also, the plans include, once the code is developed, fund-
ing to support training and actual implementation of the code by the
various States and localities.
Mr. GREENE. What involvement would the regional areas have in this

particular endeavor?
Mr. CONNER. Regional solar energy centers will primarily be helping

in the outreach portion of it in relation to the end use of the code, once
it is developed, and in providing information within their region about
the availability of this type protection and working with the States to
provide technical assistance in the adoption of the code.
Mr. GREENE. Is any technical assistance being contemplated for

consumer protection offices in States to pursue individuals who may
be falsely advertising products or improperly or fraudulently bilking
consumers?
Mr. CONNER. We would prefer that each State handle their own com-

plaints themselves. I think the regional centers can certainly provide
some technical assistance to the States to help educate them and in-
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form them what to look for and get them technically up to speed so
they can handle these kinds of problems.
Mr. GREENE. Could you describe briefly what sort of technical assist-

ance you were noting? And what is the size of the program to provide

that technical assistance?
Mr. CONNER. I do not think the details of that program have been

worked out. These regional centers are still in various stages of imple-
mentation. The only one that is now actually operational is the North-
east center. The other three are still in various stages of planning. Some
of them will shortly be operational, but right now I do not think those
details have been worked out.
On this model code, I might also add that the plan is now to have a

draft of this model code within 6 months. As I mentioned, the contracts
were just signed. And then to have a code in final form by the end of
1979.
Mr. GREENE. Assuming that all goes well and on schedule, when can

consumers expect that their local jurisdictions will have enacted the
provisions of the model code which incorporate the standards?
Mr. CONNER. Once the code is available—which looks like now will

be around the end of 1979, such as States could adopt it—I would ex-
pect, with the coordination that is going on now with the Council of
Governors and other organizations that will be involved, that the im-
plementation could be done in many States in a matter of months once
the code is available. We will be laying the groundwork toward im-
plementation during the development phase.
Mr. GREENE. Let me address this to each of you individually.
Earlier in the day, we reviewed a number of consumer protection

problems. People in one way or another are having problems with
solar installations.
If you were recommending to a consumer or were asked by a con-

sumer today what your advice would be with respect to how to insure
that he or she would get a safe, reliable, and effective system, what
would you recommend to that consumer beyond that which was sug-
gested earlier?
Mr. CONNER. Well, I am a very cautious person myself. So, the first

thing I would do is try to get all the information I could, to learn
something about solar myself, so I would know what they are talking
about. The Solar Information Center is certainly a place to get that
kind of information for the general public.
The next thing I would do is talk to several solar suppliers. Quiz

them about their products. Get some feeling for what they are offering,
what kind of warranties and so forth they might be offering. After I
have talked to several, then I think I would be in a pretty good position
to know which one I would choose.
Mr. GREENE. Mr. Sherman?
Mr. SHERMAN. I was happy to hear what I heard this morning.

I think they pretty well covered just about everything that ought to be
covered. With Mr. Meeker's thing, and what Mr. Butt said, and what
Mr. Yarosh said, I-fhink they pretty well hit just about everything.
Anything I would say would be redundant.
Mr. GREENE. Mr. Engel?
Mr. ENGEL. T know what T would do if I were putting in a solar

system here in Washington. I know two or three HVAC companies.
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HVAC is heating, ventilating, air-conditioning. One is the company
responsible for the furnace in my own home. In addition to heating, it
is now carrying a line of three or four different manufacturers of solar
systems. I respect that company. I would probably ask them to put in
the solar system.
I would not try to find an entirely new company at this point. That

would be my consumer decision.
Mr. GREENE. Dr. Power?
Dr. POWER. I would look for some kind of warranty, something to

insure me that the installer and manufacturer were standing behind
the product.
Mr. GREENE. Would the bottom line then be that consumers should

be extremely careful as they proceed to make this kind of buying
judgment?
Dr. POWER. Absolutely.
Mr. SHERMAN. "Careful" is a word that says be a little scared of

what you are doing. I say "educated," knowledgeable and understand-
ing of what they are going to get. "Careful" could be a good word,
but I do not want to scare them because it can work and it can save
them money. So, yes, careful, but careful means to educate yourself,
know what you are doing, and work with familiar people.
Mr. GREENE. I have no further questions.
Mr Moss. Mr. Gore?
Mr. GORE. If I could summarize what a consumer should do—and I

invite any of you to break in and correct me.
No. 1: Find out as much information as possible about solar energy

and about the kind of system that they are considering purchasing.
Mr. SHERMAN. Its limitations and expectations.
Mr. GORE. Its limitations, its expectations.
Calculate costs over the reasonable lifetime of the system.
No. 2: Choose an installer, a supplier, that you have confidence in

and that has a reputation in the community.
No. 3: Absolutely insist upon a written warranty and one that is

reasonable.
What else should be added to that list?
Mr. Moss. Ask for a financial statement to see how good they are for

their warranty.
Mr. CONNER. If possible, talk to some people who have used that

system.
Mr. GORE. Talk to others who have used that system.
Mr. CONNER. That is right.
Mr. GORE. And you can find their names from the supplier, the in-

staller. Where else?
Mr. SHERMAN. The National Solar Heating and Cooling. Informa-

tion Center, to the extent that we have it, has a list of solar installa -
tions, to the extent that we can keep up with them—and they are
rapidly increasing—in your area, and can turn you on directly to the
peonle as opposed to through the manufacturer.
Mr. GORE. Thank you.
Mr. Moss. Mr. Wunder?
Mr. WuNDER. I have no further questions.
Mr. Moss. Mr. Sims?
Mr. Sims. Thank you, Mr. Chairman.
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I have just a couple of brief questions.
I want to tap the HUD and DOE experience in the fairly complex

area of warranties and consumer complaints. In other words, who
does the consumer complain to? If you have a situation in which the
same manufacturer assembled the components, designed the system,
and had a person install it, it is very easy. The consumer knows exactly
who to go to if there is a problem.
If company A built some components, company B designed the sys-

tem and assembled the components, and company C installed this
system, and something goes wrong, who does the consumer turn to—
particularly if the consumer is not a technically sophisticated person?
Mr. SHERMAN. I think that is an excellent question. We have wres-

tled with that.
What we say in the warranties that we require in the demonstration

program is that the prime contact with the homeowner is the installer.
Everything should flow through the installer. In other words, we re-
quire that the manufacturer of the solar equipment and all the pumps,
the fans, and all the other things that may be involved, pass the war-
ranties to the installer, who then in turn passes them to the consumer.
This is, I think, fairly standard practice in the industry.
Take a radio. The John Doe Radio Manufacturing or Assembling

Co. may not make the tubes. The consumer does not care about that.
They want a warranty from the person that they see, namely, in solar,
the installer. That is the way we are trying to make it work in the
demonstration program.
Mr. SIMS. Have you had any experiences either HUD or DOE, in

which the system designer and manufactuer says, "It's not my prob-
lem; the installer put it in wrong," and the installer says, "The de-
signer is no good; if it had been designed well, it would have worked;
I sure put it in right." Have you had experience like that? And, if
the answer is yes, in such cases what does the consumer do?
Mr. SHERMAN. I think that is very astute, because you are right.
The biggest single problem with warranties is the ability to recog-

nize whose problem it was. I have yet to see a warranty that somebody
does not want to get out of by saying, "Your nails on that siding that
you put on were supposed to be 8 inches on center, and you put them
on 81/3 inches on center; therefore the warranty is null and void."
These problems crop up all the time. I do not think the country as a

whole has solved that whole issue yet. I do not know that solar could
be the first one to solve it. It almost has to go to court then, I guess. I
hate to see that. But I do not know how to solve the jurisdictional prob-
lem of who they go to.
But that solar installer is who they ought to yell at. And then right

up to their State or city consumer affairs right away, as soon as they
do not get some kind of action.
Mr. Sims. Have the responsible solar people, either in DOE or

HUD, given any thought to the policy question of the Government
nroviding some kind of refereeing service, either through the national
SERI or the regional SERI's? The State and local building code and
inspection people are clearly going to be hard-pressed, except in ex-
ceptional cases.
Mr. ENGEL. As part of the developing option on warranty reinsur-

ance—it is constantly going through various iterations—one potential
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option is also having the States create some sort of installer's insurance
program. There would be a national manufacturers reinsurance pro-
gram. There would be a kind of adjudication and agreements between
the national program insuring the manufacturer's warranty and the
State programs dealing with installer's warranty as to whose respon-
sibility it was, if there needs to be a reinsurance to honor an existing
warranty.
We sit there and it seems like we are a bunch of philosophers on

Mount Olympus trying to debate how we should cut the piece on this.
That is our latest version. It may change tomorrow.
Mr. Sims. I presume that your thinking on this would be reflected

in this document that you are going to provide for the record.
Mr. ENGEL. It depends at which time-
Mr. Sims. Whatever your thinking is at the date you provide the

document?
Thank you very much, Mr. Chairman. I have no further questions.
Mr. Moss. We excuse you gentlemen with the thanks of the

committee.
Mr. SHERMAN. Thank you.
Mr. Moss. We stand adjourned.
[Whereupon, at 1:30 p.m., the subcommittee was adjourned.]
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