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hour (Btu/h); outdoor unit(s) and in-
door units identified in the tested com-
bination; components needed for heat
recovery, if applicable; rated airflow in
standard cubic feet per minute (SCFM)
for each indoor unit; rated static pres-
sure in inches of water; compressor fre-
quency set points; required dip switch/
control settings for step or variable
components; a statement whether the
model will operate at test conditions
without manufacturer programming;
any additional testing instructions, if
applicable; if a variety of motors/drive
kits are offered for sale as options in
the basic model to account for varying
installation requirements, the model
number and specifications of the motor
(to include efficiency, horsepower,
open/closed, and number of poles) and
the drive Kkit, including settings, asso-
ciated with that specific motor that
were used to determine the certified
rating; and which, if any, special fea-
tures were included in rating the basic
model. Additionally, upon DOE re-
quest, the manufacturer must provide
a layout of the system set-up for test-
ing including charging instructions
consistent with the installation man-
ual.

[87 FR 77317, Dec. 16, 2022]

EFFECTIVE DATE NOTE: At 87 FR 77317, Dec.
16, 2022, §429.67 was added, effective Jan. 17,
2023.

§429.70 Alternative methods for deter-
mining energy efficiency and en-
ergy use.

(a) General. A manufacturer of cov-
ered products or covered equipment ex-
plicitly authorized to use an AEDM in
§§429.14 through 429.65 may not dis-
tribute any basic model of such prod-
uct or equipment in commerce unless
the manufacturer has determined the
energy consumption or energy effi-
ciency of the basic model, either from
testing the basic model in conjunction
with DORE’s certification sampling
plans and statistics or from applying
an alternative method for determining
energy efficiency or energy use (i.e.,
AEDM) to the basic model, in accord-
ance with the requirements of this sec-
tion. In instances where a manufac-
turer has tested a basic model to vali-
date the AEDM, the represented value
of energy consumption or efficiency of

10 CFR Ch. Il (1-1-23 Edition)

that basic model must be determined
and certified according to results from
actual testing in conjunction with 10
CFR part 429, subpart B certification
sampling plans and statistics. In addi-
tion, a manufacturer may not know-
ingly use an AEDM to overrate the effi-
ciency of a basic model.

(b) Testing. Testing for each covered
product or covered equipment must be
done in accordance with the sampling
plan provisions established in §429.11
and the testing procedures in parts 430
and 431 of this chapter.

(c) Alternative efficiency determination
method (AEDM) for commercial HVAC
(includes commercial warm air furnaces
and commercial packaged boilers), WH,
and refrigeration equipment—(1) Criteria
an AEDM must satisfy. A manufacturer
may not apply an AEDM to a basic
model to determine its efficiency pur-
suant to this section unless:

(i) The AEDM is derived from a
mathematical model that estimates
the energy efficiency or energy con-
sumption characteristics of the basic
model as measured by the applicable
DOE test procedure;

(ii) The AEDM is based on engineer-
ing or statistical analysis, computer
simulation or modeling, or other ana-
lytic evaluation of performance data;
and

(iii) The manufacturer has validated
the AEDM, in accordance with para-
graph (c)(2) of this section with basic
models that meet the current Federal
energy conservation standards.

(2) Validation of an AEDM. Before
using an AEDM, the manufacturer
must validate the AEDM’s accuracy
and reliability as follows:

(i) The manufacturer must select at
least the minimum number of basic
models for each validation class speci-
fied in paragraph (c)(2)(iv) of this sec-
tion to which the particular AEDM ap-
plies. Using the AEDM, calculate the
energy use or efficiency for each of the
selected basic models.

(A) Except for variable refrigerant
flow multi-split air conditioners and
heat pumps (other than air-cooled with
rated cooling capacity less than 65,000
btu/h) when certifying to standards in
terms of IEER, test a single unit of
each selected basic model in accord-
ance with paragraph (c)(2)(iii) of this
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section. Compare the results from the
single unit test and the AEDM energy
use or efficiency output according to
paragraph (c¢)(2)(ii) of this section. The
manufacturer is responsible for ensur-
ing the accuracy and reliability of the
AEDM.

(B) For variable refrigerant flow
multi-split air conditioners and heat
pumps (other than air-cooled with
rated cooling capacity less than 65,000
btwh) when certifying to standards in
terms of IEER, the following provisions
apply.

(1) If a manufacturer makes represen-
tations for a single type of indoor unit
combination (i.e., only ducted, non-
ducted, or SDHV indoor unit combina-
tions) across all the basic models for
which an AEDM applies, the manufac-
turer must test at least a single tested
combination of that type of indoor unit
combination for each selected basic
model in accordance with paragraph
(c)(2)(iii) of this section.

(2) If a manufacturer makes represen-
tations for two types of indoor unit
combinations (i.e., ducted, non-ducted,
and/or SDHV) within or across all the
basic models for which the AEDM ap-
plies, the manufacturer must test at
least a single tested combination of a
selected basic model for one of those
two types of indoor unit combination,
and at least a single tested combina-
tion of a different selected basic model
for the other of those two types of in-
door unit combination, each tested in
accordance with paragraph (c)(2)(iii) of
this section.

(3) If a manufacturer makes represen-
tations for all three types of indoor
unit combinations (i.e., ducted, non-
ducted, and SDHV) within or across
basic models for which the AEDM ap-
plies, the manufacturer must test at
least a single tested combination of a
selected basic model as a non-ducted
tested combination and a single tested
combination of a different selected
basic model as a ducted tested com-
bination, each in accordance with para-
graph (¢)(2)(iii) of this section.

(iv) Validation classes.

§429.70

(4) In all cases, compare the results
from each tested basic model and the
AEDM energy use or efficiency output
according to paragraph (c)(2)(ii) of this
section. The manufacturer is respon-
sible for ensuring the accuracy and re-
liability of the AEDM.

(ii) Individual model tolerances. (A)
For those covered products with an en-
ergy-efficiency metric, the predicted
efficiency for each model calculated by
applying the AEDM may not be more
than five percent greater than the effi-
ciency determined from the cor-
responding test of the model.

(B) For those covered products with
an energy-consumption metric, the
predicted energy consumption for each
model, calculated by applying the
AEDM, may not be more than five per-
cent less than the energy consumption
determined from the corresponding
test of the model.

(C) For all covered products, the pre-
dicted energy efficiency or consump-
tion for each model calculated by ap-
plying the AEDM must meet or exceed
the applicable federal energy conserva-
tion performance standard.

(D) An AEDM that is validated based
on test results obtained from one or
more field tests (pursuant to §431.86(c))
can only be used to certify the per-
formance of basic models of commer-
cial packaged boilers with a certified
rated input greater than 5,000,000 Btu/h.

(iii) Additional test unit requirements.
(A) Bach AEDM must be supported by
test data obtained from physical tests
of current models; and

(B) Test results used to validate the
AEDM must meet or exceed current,
applicable Federal standards as speci-
fied in part 431 of this chapter; and

(C) Each test must have been per-
formed in accordance with the DOE
test procedure specified in parts 430 or
431 of this chapter or test procedure
waiver for which compliance is re-
quired at the time the basic model is
distributed in commerce.
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Validation class

Minimum number of
distinct models that
must be tested per AEDM

Air-Cooled, Split and Packaged Air Conditioners (ACs) and Heat Pumps (HPs) less than
65,000 Btu/h Cooling Capacity (3-Phase).

2 Basic Models.

(A) Commercial HVAC Validation Classes

Air-Cooled, Split and Packaged ACs and HPs greater than or equal to 65,000 Btu/h
Cooling Capacity and Less than 760,000 Btu/h Cooling Capacity.

Water-Cooled, Split and Packaged ACs and HPs, All Cooling Capacities ..........cccccceverene

Evaporatively-Cooled, Split and Packaged ACs and HPs, All Capacmes

Water-Source HPs, All Capacities

Single Package Vertical ACs and HPs ............

Packaged Terminal ACs and HPs

Air-Cooled, Variable Refrigerant Flow ACs and HPs

Water-Cooled, Variable Refrigerant Flow ACs and HPs

Computer Room Air Conditioners, Air Cooled

Computer Room Air Conditioners, Water-Cooled .

Direct Expansion-Dedicated Outdoor Air Systems, Air-cooled or Alr-source Heat Pump,
Without Ventilation Energy Recovery Systems.

Direct Expansion-Dedicated Outdoor Air Systems, Air-cooled or Air-source Heat Pump,
With Ventilation Energy Recovery Systems.

Direct Expansion-Dedicated Outdoor Air Systems, Water-cooled, Water-source Heat
Pump, or Ground Source Closed-loop Heat Pump, Without Ventilation Energy Recov-
ery Systems.

Direct Expansion-Dedicated Outdoor Air Systems, Water-cooled, Water-source Heat
Pump, or Ground Source Closed-loop Heat Pump, With Ventilation Energy Recovery
Systems.

2 Basic Models.

2 Basic Models.
2 Basic Models.
2 Basic Models.
2 Basic Models.
2 Basic Models.
2 Basic Models.
2 Basic Models.
2 Basic Models.
2 Basic Models.
2 Basic Models.

2 Basic Models.

2 Basic Models.

2 Basic Models.

(B) Commercial Water Heater Validation Classes

Gas-fired Water Heaters and Hot Water Supply Boilers Less than 10 Gallons ...................

Gas-fired Water Heaters and Hot Water Supply Boilers Greater than or Equal to 10 Gal-
lons.

Oil-fired Water Heaters and Hot Water Supply Boilers Less than 10 Gallons .....................

Oil-fired Water Heaters and Hot Water Supply Boilers Greater than or Equal to 10 Gal-
lons.

Electric Water Heaters

Heat Pump Water Heaters .

Unfired Hot Water Storage Tanks

2 Basic Models.
2 Basic Models.

2 Basic Models.
2 Basic Models.

2 Basic Models.
2 Basic Models.
2 Basic Models.

(C) Commercial P

ged Boilers Validation Classes

Gas-fired, Hot Water Only Commercial Packaged Boilers
Gas-fired, Steam Only Commercial Packaged Boilers ..
Gas-fired Hot Water/Steam Commercial Packaged Boilers .
Qil-fired, Hot Water Only Commercial Packaged Boilers
Qil-fired, Steam Only Commercial Packaged Boilers
Qil-fired Hot Water/Steam Commercial Packaged Boilers

2 Basic Models.
2 Basic Models.
2 Basic Models.
2 Basic Models.
2 Basic Models.
2 Basic Models.

(D) Commercial Furnace Validation Classes

Gas-fired Furnaces .. BT
Oil-fired Furnaces ..... SRR

2 Basic Models.
2 Basic Models.

(E) Commercial Refrigeration Equipment Validation Classes '

Self-Contained Open Refrigerators
Self-Contained Open Freezers ....
Remote Condensing Open Refrigerators ..........
Remote Condensing Open Freezers
Self-Contained Closed Refrigerators
Self-Contained Closed Freezers ..
Remote Condensing Closed Refrigerators
Remote Condensing Closed Freezers

2 Basic Models.
2 Basic Models.
2 Basic Models.
2 Basic Models.
2 Basic Models.
2 Basic Models.
2 Basic Models.
2 Basic Models.

1The minimum number of tests indicated above must be comprised of a transparent model, a solid model, a vertical model, a
semi-vertical model, a horizontal model, and a service-over-the counter model, as applicable based on the equipment offering.
However, manufacturers do not need to include all types of these models if it will increase the minimum number of tests that

need to be conducted.

260

13:03 Aug 22,2023 Jkt 259032 PO 00000 Frm 00270 Fmt8010 Sfmt8010 C:\MCWORK\259032.XXX PC31



sfrattini on LAPCK6H6L3 with DISTILLER

VerDate Sep<11>2014

13:03 Aug 22,2023 Jkt 259032 PO 00000 Frm 00271

Department of Energy

(3) AEDM records retention require-
ments. If a manufacturer has used an
AEDM to determine representative val-
ues pursuant to this section, the manu-
facturer must have available upon re-
quest for inspection by the Department
records showing:

(i) The AEDM, including the mathe-
matical model, the engineering or sta-
tistical analysis, and/or computer sim-
ulation or modeling that is the basis of
the AEDM;

(ii) Product information, complete
test data, AEDM calculations, and the
statistical comparisons from the units
tested that were used to validate the
AEDM pursuant to paragraph (c)(2) of
this section; and

(iii) Product information and AEDM
calculations for each basic model to
which the AEDM has been applied.

(4) Additional AEDM requirements. If
requested by the Department and at
DOE’s discretion, the manufacturer
must perform at least one of the fol-
lowing:

(i) Conduct simulations before rep-
resentatives of the Department to pre-
dict the performance of particular
basic models of the product to which
the AEDM was applied;

(ii) Provide analyses of previous sim-
ulations conducted by the manufac-
turer; or

(iii) Conduct certification testing of
basic models selected by the Depart-
ment.

(6) AEDM werification testing. DOE
may use the test data for a given indi-
vidual model generated pursuant to
§429.104 to verify the certified rating
determined by an AEDM as long as the
following process is followed:

(1) Selection of units. DOE will obtain
units for test from retail, where avail-
able. If units cannot be obtained from
retail, DOE will request that a unit be
provided by the manufacturer;

(ii) Lab requirements. DOE will con-
duct testing at an independent, third-
party testing facility of its choosing.
In cases where no third-party labora-
tory is capable of testing the equip-
ment, it may be tested at a manufac-
turer’s facility upon DOE’s request.

(iii) Manufacturer participation. (A)
Except when testing variable refrig-
erant flow systems (which are governed
by the rules found at §431.96(f)), testing

§429.70

will be completed without a manufac-
turer representative on-site. In limited
instances further described in para-
graph (c)(b)(iii)(B) of this section, a
manufacturer and DOE representative
may be present to witness the test set-
up.

(B) A manufacturer’s representative
may request to be on-site to witness
the test set-up if:

(I) The installation manual for the
basic model specifically requires it to
be started only by a factory-trained in-
staller; or

(2) The manufacturer has elected, as
part of the certification of that basic
model, to have the opportunity to wit-
ness the test set-up. A manufacturer
may elect to witness the test set-up for
the initial verification test for no more
than 10 percent of the manufacturer’s
basic models submitted for certifi-
cation and rated with an AEDM per
validation class specified in section
(¢)(2)(iv) of this paragraph. The 10-per-
cent limit applies to all of the eligible
basic models submitted for certifi-
cation by a given manufacturer no
matter how many AEDMs a manufac-
turer has used to develop its ratings.
The 10-percent limit is determined by
first calculating 10 percent of the total
number of basic models rated with an
AEDM per validation class, and then
truncating the resulting product. Man-
ufacturers who have submitted fewer
than 10 basic models rated with an
AEDM for certification may elect to
have the opportunity to witness the
test set-up of one basic model. A manu-
facturer must identify the basic models
it wishes to witness as part of its cer-
tification report(s) prior to the basic
model being selected for verification
testing.

(3) In those instances in which a
manufacturer has not provided the re-
quired information as specified in
§429.12(b)(13) for a given basic model
that has been rated and certified as
compliant with the applicable stand-
ards, a manufacturer is precluded from
witnessing the testing set up for that
basic model.

(C) A DOE representative will be
present for the test set-up in all cases
where a manufacturer representative
requests to be on-site for the test set-
up. The manufacturer’s representative
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cannot communicate with a lab rep-
resentative outside of the DOE rep-
resentative’s presence.

(D) If DOE has obtained through re-
tail channels a unit for test that meets
either of the conditions in paragraph
(c)(5)({ii)(B) of this section, DOE will
notify the manufacturer that the basic
model was selected for testing and that
the manufacturer may have a rep-
resentative present for the test set-up.
If the manufacturer does not respond
within five calendar days of receipt of
that mnotification, the manufacturer
waives the option to be present for test
set-up, and DOE will proceed with the
test set-up without a manufacturer’s
representative present.

(E) If DOE has obtained directly from
the manufacturer a unit for test that
meets either of the conditions in para-
graph (¢)(5)(iii)(B) of this section, DOE
will notify the manufacturer of the op-
tion to be present for the test set-up at
the time the unit is purchased. DOE
will specify the date (not less than five
calendar days) by which the manufac-
turer must notify DOE whether a man-
ufacturer’s representative will be
present. If the manufacturer does not
notify DOE by the date specified, the
manufacturer waives the option to be
present for the test set-up, and DOE
will proceed with the test set-up with-
out a manufacturer’s representative
present.

(F) DOE will review the certification
submissions from the manufacturer
that were on file as of the date DOE
purchased a basic model (under para-
graph (c¢)(5)(iii)(D) of this section) or
the date DOE notifies the manufac-
turer that the basic model has been se-
lected for testing (under paragraph
(c)(5)(iii)(E) of this section) to deter-
mine if the manufacturer has indicated
that it intends to witness the test set-
up of the selected basic model. DOE
will also verify that the manufacturer
has not exceeded the allowable limit of
witness testing selections as specified
in paragraph (c¢)(5)(iii)(B)(2) of this sec-
tion. If DOE discovers that the manu-
facturer exceeded the limits specified
in paragraph (c)(5)(iii)(B)(2), DOE will
notify the manufacturer of this fact
and deny its request to be present for
the test set-up of the selected basic
model. The manufacturer must update

10 CFR Ch. Il (1-1-23 Edition)

its certification submission to ensure
it has not exceeded the allowable limit
of witness testing selections as speci-
fied in paragraph (c)(5)(iii)(B)(2) to be
present at set-up for future selections.
At this time DOE will also review the
supplemental PDF submission(s) for
the selected basic model to determine
that all necessary information has
been provided to the Department.

(G) If DOE determines, pursuant to
paragraph (c¢)(5)(ii) of this section, that
the model should be tested at the man-
ufacturer’s facility, a DOE representa-
tive will be present on site to observe
the test set-up and testing with the
manufacturer’s representative. All
testing will be conducted at DOE’s di-
rection, which may include DOE-con-
tracted personnel from a third-party
lab, as well as the manufacturer’s tech-
nicians.

(H) As further explained in paragraph
(©)(5)(v)(B) of this section, if a manu-
facturer’s representative is present for
the initial test set-up for any reason,
the manufacturer forfeits any oppor-
tunity to request a retest of the basic
model. Furthermore, if the manufac-
turer requests to be on-site for test set-
up pursuant to paragraph (c)(5)(iii)(B)
of this section but is not present on
site, the manufacturer forfeits any op-
portunity to request a retest of the
basic model.

(iv) Testing. At no time during
verification testing may the lab and
the manufacturer communicate with-
out DOE authorization. All verification
testing will be conducted in accordance
with the applicable DOE test proce-
dure, as well as each of the following to
the extent that they apply:

(A) Any active test procedure waivers
that have been granted for the basic
model;

(B) Any test procedure guidance that
has been issued by DOE;

(C) The installation and operations
manual that is shipped with the unit;

(D) Any additional information that
was provided by the manufacturer at
the time of certification (prior to DOE
obtaining the unit for test); and

(BE) If during test set-up or testing,
the lab indicates to DOE that it needs
additional information regarding a
given basic model in order to test in
accordance with the applicable DOE
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test procedure, DOE may organize a
meeting between DOE, the manufac-
turer and the lab to provide such infor-
mation.

(v) Failure to meet certified rating. If a
model tests worse than its certified
rating by an amount exceeding the tol-
erance prescribed in paragraph
(c)(5)(vi) of this section, DOE will no-
tify the manufacturer. DOE will pro-
vide the manufacturer with all docu-
mentation related to the test set up,
test conditions, and test results for the
unit. Within the timeframe allotted by
DOE, the manufacturer may then:

(A) Present all claims regarding test-
ing validity; and

(B) If the manufacturer was not on
site for the initial test set-up, request

§429.70

a retest of the previously tested unit
with manufacturer and DOE represent-
atives on-site for the test set-up. DOE
will not conduct the retest using a dif-
ferent unit of the same basic model un-
less DOE and the manufacturer deter-
mine it is necessary based on the test
results, claims presented, and DOE reg-
ulations.

(vi) Tolerances. (A) For consumption
metrics, the result from a DOE
verification test must be less than or
equal to the certified rating x (1 + the
applicable tolerance).

(B) For efficiency metrics, the result
from a DOE verification test must be
greater than or equal to the certified
rating x (1 — the applicable tolerance).

Applicable
Equipment Metric tole(cr;a?ce

Commercial Packaged Boilers Combustion Efficiency . 5 (0.05)
Thermal Efficiency .... 5 (0.05)

Commercial Water Heaters or Hot Water Supply Boil- | Thermal Efficiency 5 (0.05)
ers. Standby Loss 10 (0.1)
Unfired Storage Tanks ...........cccceciiiiiiiiiiiiiiiccieee R-Value ... 10 (0.1)
Air-Cooled, Split and Packaged ACs and HPs less Seasonal Energy-Efficiency Ratio 5 (0.05)
than 65,000 Btu/h Cooling Capacity (3-Phase). Heating Season Performance Factor 5 (0.05)
Energy Efficiency Ratio .. 10 (0.1)

Air-Cooled, Split and Packaged ACs and HPs greater | Energy Efficiency Ratio .. 5 (0.05)
than or equal to 65,000 Btu/h Cooling Capacity and | Coefficient of Performance . 5 (0.05)
Less than 760,000 Btu/h Cooling Capacity. Integrated Energy Efficiency Ratio 10 (0.1)
Water-Cooled, Split and Packaged ACs and HPs, All Energy Efficiency Ratio ...... 5 (0.05)
Cooling Capacities. Coefficient of Performance . 5 (0.05)
Integrated Energy Efficiency Ratio 10 (0.1)

Evaporatively-Cooled, Split and Packaged ACs and Energy Efficiency Ratio .. 5 (0.05)
HPs, All Capacities. Coefficient of Performance . 5 (0.05)
Integrated Energy Efficiency Ratio 10 (0.1)

Water-Source HPs, All Capacities ............ccccccvvririeinnnns Energy Efficiency Ratio ...... 5 (0.05)
Coefficient of Performance . 5 (0.05)

Integrated Energy Efficiency Ratio 10 (0.1)

Single Package Vertical ACs and HPS .........ccccoeeneuens Energy Efficiency Ratio ...... 5 (0.05)
Coefficient of Performance . 5 (0.05)

Packaged Terminal ACs and HPs ... Energy Efficiency Ratio ...... 5 (0.05)
Coefficient of Performance . 5 (0.05)

Variable Refrigerant Flow ACs and HPS .........c.ccccoeueee Energy Efficiency Ratio ...... 5 (0.05)
Coefficient of Performance . 5 (0.05)

Integrated Energy Efficiency Ratio 10 (0.1)

Computer Room Air Conditioners ............cccceveiiniienes Net Sensible Coefficient of Performance . 5 (0.05)
Direct Expansion-Dedicated Outdoor Air Systems Integrated Seasonal Coefficient of Performance 2 ...... 10 (0.1)
Integrated Seasonal Moisture Removal Efficiency 2 ... 10 (0.1)

Commercial Warm-Air Furnaces Thermal Efficiency . 5 (0.05)
Commercial Refrigeration Equipment . Daily Energy Consumption . 5 (0.05)

(vii) Imvalid rating. If, following dis-
cussions with the manufacturer and a
retest where applicable, DOE deter-
mines that the verification testing was
conducted appropriately in accordance
with the DOE test procedure, DOE will
issue a determination that the rating
for the model is invalid. The manufac-
turer must elect, within 15 days, one of

the following to be completed in a time
frame specified by DOE, which is never
to exceed 180 days:

(A) Re-rate and re-certify the model
based on DOE’s test data alone; or

(B) Discontinue the model through
the certification process; or

(C) Conduct additional testing and
re-rate and re-certify the basic model
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based on all test data collected, includ-
ing DOE’s test data.

(viii) AEDM wuse. (A) If DOE has deter-
mined that a manufacturer made in-
valid ratings on two or more models
rated using the same AEDM within a 24
month period, the manufacturer must
take the action listed in the table cor-
responding to the number of invalid
certified ratings. The twenty-four
month period begins with a DOE deter-

10 CFR Ch. Il (1-1-23 Edition)

mination that a rating is invalid
through the process outlined above.
Additional invalid ratings apply for the
purposes of determining the appro-
priate consequences if the subsequent
determination(s) is based on selection
of a unit for testing within the twenty-
four month period (i.e., subsequent de-
terminations need not be made within
24 months).

Number of invalid cer-
tified ratings from the

same AEDM2 within a Required manufacturer actions

rolling 24 month pe-
riod 3

2 Submit different test data and reports from testing to validate that AEDM within the validation classes to
which it is applied.! Adjust the ratings as appropriate.

4 o Conduct double the minimum number of validation tests for the validation classes to which the AEDM is
applied. Note, the tests required under this paragraph (c)(5)(viii) must be performed on different mod-
els than the original tests required under paragraph (c)(2) of this section.

B e Conduct the minimum number of validation tests for the validation classes to which the AEDM is ap-
plied at a third-part test facility; And

Conduct addition testing, which is equal to 2 the minimum number of validation tests for the validation
classes to which the AEDM is applied , at either the manufacturer’s facility or a third-party test facil-
ity, at the manufacturer’s discretion.

Note, the tests required under this paragraph (c)(5)(viii) must be performed on different models than the
original tests performed under paragraph (c)(2) of this section.

>=8 e Manufacturer has lost privilege to use AEDM. All ratings for models within the validation classes to
which the AEDM applied should be rated via testing. Distribution cannot continue until certification(s)
are corrected to reflect actual test data.

1 A manufacturer may discuss with DOE’s Office of Enforcement whether existing test data on different basic models within the
validation classes to which that specific AEDM was applied may be used to meet this requirement.

2The “same AEDM” means a computer simulation or mathematical model that is identified by the manufacturer at the time of
certification as having been used to rate a model or group of models.

3The twenty-four month period begins with a DOE determination that a rating is invalid through the process outlined above.
Additional invalid ratings apply for the purposes of determining the appropriate consequences if the subsequent determination(s)
is based on testing of a unit that was selected for testing within the twenty-four month period (i.e., subsequent determinations

need not be made within 24 months).

(B) If, as a result of eight or more in-
valid ratings, a manufacturer has lost
the privilege of using an AEDM for rat-
ing, the manufacturer may regain the
ability to use an AEDM by:

(I) Investigating and
cause(s) for failures;

(2) Taking corrective action to ad-
dress cause(s);

(3) Performing six new tests per vali-
dation class, a minimum of two of
which must be performed by an inde-
pendent, third-party laboratory to vali-
date the AEDM; and

(4) Obtaining DOE authorization to
resume use of the AEDM.

(d) Alternative efficiency determination
method for distribution transformers. A
manufacturer may use an AEDM to de-
termine the efficiency of one or more
of its untested basic models only if it
determines the efficiency of at least
five of its other basic models (selected

identifying

in accordance with paragraph (d)(3) of
this section) through actual testing.

(1) Criteria an AEDM must satisfy. (i)
The AEDM has been derived from a
mathematical model that represents
the electrical characteristics of that
basic model;

(ii) The AEDM is based on engineer-
ing and statistical analysis, computer
simulation or modeling, or other ana-
lytic evaluation of performance data;
and

(iii) The manufacturer has substan-
tiated the AEDM, in accordance with
paragraph (d)(2) of this section, by ap-
plying it to, and testing, at least five
other basic models of the same type,
i.e., low-voltage dry-type distribution
transformers, medium-voltage dry-type
distribution transformers, or liquid-im-
mersed distribution transformers.

(2) Substantiation of an AEDM. Before
using an AEDM, the manufacturer
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must substantiate the AEDM’s accu-
racy and reliability as follows:

(i) Apply the AEDM to at least five of
the manufacturer’s basic models that
have been selected for testing in ac-
cordance with paragraph (d)(3) of this
section, and calculate the power loss
for each of these basic models;

(ii) Test at least five units of each of
these basic models in accordance with
the applicable test procedure and
§429.47, and determine the power loss
for each of these basic models;

(iii) The predicted total power loss
for each of these basic models, cal-
culated by applying the AEDM pursu-
ant to paragraph (d)(2)(i) of this sec-
tion, must be within plus or minus five
percent of the mean total power loss
determined from the testing of that
basic model pursuant to paragraph
(d)(2)(ii) of this section; and

(iv) Calculate for each of these basic
models the percentage that its power
loss calculated pursuant to paragraph
(d)(2)(1) of this section is of its power
loss determined from testing pursuant
to paragraph (d)(2)(ii) of this section,
compute the average of these percent-
ages, and that calculated average
power loss, expressed as a percentage of
the average power loss determined
from testing, must be no less than 97
percent and no greater than 103 per-
cent.

(3) Additional testing requirements. (i)
A manufacturer must select basic mod-
els for testing in accordance with the
following criteria:

(A) Two of the basic models must be
among the five basic models with the
highest unit volumes of production by
the manufacturer in the prior year, or
during the prior 12-calendar-month pe-
riod beginning in 2003,1 whichever is
later;

(B) No two basic models should have
the same combination of power and
voltage ratings; and

(C) At least one basic model should
be single-phase and at least one should
be three-phase.

(ii) In any instance where it is impos-
sible for a manufacturer to select basic

1When identifying these five basic models,

any basic model that does not comply with
Federal energy conservation standards for
distribution transformers that may be in ef-
fect shall be excluded from consideration.

§429.70

models for testing in accordance with
all of these criteria, the criteria shall
be given priority in the order in which
they are listed. Within the limits im-
posed by the criteria, basic models
shall be selected randomly.

(4) Subsequent wverification of an
AEDM. (i) Each manufacturer that has
used an AEDM under this section shall
have available for inspection by the
Department of Energy records showing:

(A) The method or methods used;

(B) The mathematical model, the en-
gineering or statistical analysis, com-
puter simulation or modeling, and
other analytic evaluation of perform-
ance data on which the AEDM is based;

(C) Complete test data, product infor-
mation, and related information that
the manufacturer has generated or ac-
quired pursuant to paragraph (d)(4) of
this section; and

(D) The calculations used to deter-
mine the efficiency and total power
losses of each basic model to which the
AEDM was applied.

(ii) If requested by the Department,
the manufacturer must perform at
least one of the following:

(A) Conduct simulations to predict
the performance of particular basic
models of distribution transformers
specified by the Department;

(B) Provide analyses of previous sim-
ulations conducted by the manufac-
turer;

(C) Conduct sample testing of basic
models selected by the Department; or
(D) Conduct a combination of these.

(e) Alternate Efficiency Determination
Method (AEDM) for central air condi-
tioners and heat pumps. This paragraph
(e) sets forth the requirements for a
manufacturer to use an AEDM to rate
central air conditioners and heat
pumps.

(1) Criteria an AEDM must satisfy. A
manufacturer may not apply an AEDM
to an individual model/combination to
determine its represented values
(SEER, EER, HSPF, SEER2, EER2,
HSPF2, and/or Pworr) pursuant to this
section unless authorized pursuant to
§429.16(d) and:

(i) The AEDM is derived from a
mathematical model that estimates
the energy efficiency or energy con-
sumption characteristics of the indi-
vidual model or combination (SEER,
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EER, HSPF, SEER2, EER2, HSPF2,
and/or Pworr) as measured by the appli-
cable DOE test procedure; and

(ii) The manufacturer has validated
the AEDM in accordance with para-
graph (e)(2) of this section.

(2) Validation of an AEDM. Before
using an AEDM, the manufacturer
must validate the AEDM’s accuracy
and reliability as follows:

(i) Follow paragraph (e)(2)(i)(A) of
this section for requirements on min-
imum  testing. Follow  paragraph
(e)(2)(1)(B) of this section for require-
ments on ensuring the accuracy and re-
liability of the AEDM.

(A) Minimum testing. (I) For non-
space-constrained single-split system
air conditioners and heat pumps rated
based on testing in accordance with ap-
pendix M to subpart B of part 430, the
manufacturer must test each basic
model as required under §429.16(b)(2).
Until July 1, 2024, for non-space-con-
strained single-split-system air condi-
tioners and heat pumps rated based on
testing in accordance with appendix M1
to subpart B of part 430, the manufac-
turer must test a single-unit sample
from 20 percent of the basic models dis-
tributed in commerce to validate the
AEDM. On or after July 1, 2024, for non-
space-constrained single-split-system
air conditioners and heat pumps rated
based on testing in accordance with ap-
pendix M1 to subpart B of part 430, the
manufacturer must complete testing of
each basic model as required under
§429.16(b)(2).

(2) For other than non-space-con-
strained single-split-system air condi-
tioners and heat pumps, the manufac-
turer must test each basic model as re-
quired under §429.16(b)(2).

(B) Using the AEDM, calculate the
energy use or efficiency for each of the
tested individual models/combinations
within each basic model. Compare the
represented value based on testing and
the AEDM energy use or efficiency out-
put according to paragraph (e)(2)(ii) of
this section. The manufacturer is re-
sponsible for ensuring the accuracy and
reliability of the AEDM and that their
representations are appropriate and
the models being distributed in com-
merce meet the applicable standards,
regardless of the amount of testing re-

10 CFR Ch. Il (1-1-23 Edition)

quired in paragraphs (e)(2)(i)(A) and
(e)(2)(1)(B) of this section.

(ii) Individual model/combination toler-
ances. This paragraph (e)(2)(ii) provides
the tolerances applicable to individual
models/combinations rated using an
AEDM.

(A) The predicted represented values
for each individual model/combination
calculated by applying the AEDM may
not be more than four percent greater
(for measures of efficiency) or less (for
measures of consumption) than the val-
ues determined from the corresponding
test of the individual model/combina-
tion.

(B) The predicted energy efficiency
or consumption for each individual
model/combination calculated by ap-
plying the AEDM must meet or exceed
the applicable federal energy conserva-
tion standard.

(iii) Additional test unit requirements.
(A) Each AEDM must be supported by
test data obtained from physical tests
of current individual models/combina-
tions; and

(B) Test results used to validate the
AEDM must meet or exceed current,
applicable Federal standards as speci-
fied in part 430 of this chapter; and

(C) Each test must have been per-
formed in accordance with the applica-
ble DOE test procedure with which
compliance is required at the time the
individual models/combinations used
for validation are distributed in com-
merce.

(8) AEDM records retention require-
ments. If a manufacturer has used an
AEDM to determine representative val-
ues pursuant to this section, the manu-
facturer must have available upon re-
quest for inspection by the Department
records showing:

(i) The AEDM, including the mathe-
matical model, the engineering or sta-
tistical analysis, and/or computer sim-
ulation or modeling that is the basis of
the AEDM;

(ii) Product information, complete
test data, AEDM calculations, and the
statistical comparisons from the units
tested that were used to validate the
AEDM pursuant to paragraph (e)(2) of
this section; and

(iii) Product information and AEDM
calculations for each individual model/
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combination to which the AEDM has
been applied.

(4) Additional AEDM requirements. If
requested by the Department, the man-
ufacturer must:

(i) Conduct simulations before rep-
resentatives of the Department to pre-
dict the performance of particular indi-
vidual models/combinations;

(ii) Provide analyses of previous sim-
ulations conducted by the manufac-
turer; and/or

(iii) Conduct certification testing of
individual models or combinations se-
lected by the Department.

(6) AEDM werification testing. DOE
may use the test data for a given indi-
vidual model/combination generated
pursuant to §429.104 to verify the rep-
resented value determined by an AEDM
as long as the following process is fol-
lowed:

(i) Selection of units. DOE will obtain
one or more units for test from retail,
if available. If units cannot be obtained
from retail, DOE will request that a
unit be provided by the manufacturer;

(ii) Lab requirements. DOE will con-
duct testing at an independent, third-
party testing facility of its choosing.
In cases where no third-party labora-
tory is capable of testing the equip-
ment, testing may be conducted at a
manufacturer’s facility upon DOE’s re-
quest.

(iii) Testing. At no time during
verification testing may the lab and
the manufacturer communicate with-
out DOE authorization. If during test
set-up or testing, the lab indicates to
DOE that it needs additional informa-
tion regarding a given individual model
or combination in order to test in ac-
cordance with the applicable DOE test
procedure, DOE may organize a meet-
ing between DOE, the manufacturer
and the lab to provide such informa-
tion.

(iv) Failure to meet certified value. If
an individual model/combination tests
worse than its certified value (i.e.,
lower than the certified efficiency
value or higher than the certified con-
sumption value) by more than 5 per-
cent, or the test results in cooling ca-
pacity that is lower than its certified
cooling capacity, DOE will notify the
manufacturer. DOE will provide the
manufacturer with all documentation

§429.70

related to the test set up, test condi-
tions, and test results for the unit.
Within the timeframe allotted by DOE,
the manufacturer may present any and
all claims regarding testing validity.

(v) Tolerances. This paragraph speci-
fies the tolerances DOE will permit
when conducting verification testing.

(A) For consumption metrics, the re-
sult from a DOE verification test must
be less than or equal to 1.056 multiplied
by the certified represented value.

(B) For efficiency metrics, the result
from a DOE verification test must be
greater than or equal to 0.95 multiplied
by the certified represented value.

(vi) Invalid represented value. If, fol-
lowing discussions with the manufac-
turer and a retest where applicable,
DOE determines that the verification
testing was conducted appropriately in
accordance with the DOE test proce-
dure, DOE will issue a determination
that the represented values for the
basic model are invalid. The manufac-
turer must conduct additional testing
and re-rate and re-certify the indi-
vidual models/combinations within the
basic model that were rated using the
AEDM based on all test data collected,
including DOE’s test data.

(viil) AEDM wuse. This paragraph
(e)(b)(vii) specifies when a manufactur-
er’s use of an AEDM may be restricted
due to prior invalid represented values.

(A) If DOE has determined that a
manufacturer made invalid represented
values on individual models/combina-
tions within two or more basic models
rated using the manufacturer’s AEDM
within a 24 month period, the manufac-
turer must test the least efficient and
most efficient individual model/com-
bination within each basic model in ad-
dition to the individual model/com-
bination specified in §429.16(b)(2). The
twenty-four month period begins with
a DOE determination that a rep-
resented value is invalid through the
process outlined above.

(B) If DOE has determined that a
manufacturer made invalid represented
values on more than four basic models
rated using the manufacturer’s AEDM
within a 24-month period, the manufac-
turer may no longer use an AEDM.
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(C) If a manufacturer has lost the
privilege of using an AEDM, the manu-
facturer may regain the ability to use
an AEDM by:

(I) Investigating and
cause(s) for failures;

(2) Taking corrective action to ad-
dress cause(s);

(3) Performing six new tests per basic
model, a minimum of two of which
must be performed by an independent,
third-party laboratory from units ob-
tained from retail to wvalidate the
AEDM; and

(4) Obtaining DOE authorization to
resume use of an AEDM.

(f) Alternative efficiency determination
method (AEDM) for walk-in refrigeration
equipment—(1) Criteria an AEDM must
satisfy. A manufacturer may not apply
an AEDM to a basic model to deter-
mine its efficiency pursuant to this
section unless:

(i) The AEDM is derived from a
mathematical model that estimates
the energy efficiency or energy con-
sumption characteristics of the basic
model as measured by the applicable
DOE test procedure;

(ii) The AEDM is based on engineer-
ing or statistical analysis, computer
simulation or modeling, or other ana-
lytical evaluation of performance data;
and

(iii) The manufacturer has validated
the AEDM, in accordance with para-
graph (f)(2) of this section.

(2) Validation of an AEDM. Before
using an AEDM, the manufacturer
must validate the AEDM’s accuracy
and reliability as follows:

(i) The manufacturer must select at
least the minimum number of basic
models for each validation class speci-
fied in paragraph (f)(2)(iv) of this sec-
tion to which the particular AEDM ap-
plies. Test a single unit of each basic
model in accordance with paragraph

identifying

10 CFR Ch. Il (1-1-23 Edition)

(£)(2)(iii) of this section. Using the
AEDM, calculate the energy use or en-
ergy efficiency for each of the selected
basic models. Compare the results from
the single unit test and the AEDM out-
put according to paragraph (f)(2)(ii) of
this section. The manufacturer is re-
sponsible for ensuring the accuracy and
repeatability of the AEDM.

(i1) Individual model tolerances. (A)
The predicted efficiency for each model
calculated by applying the AEDM may
not be more than five percent greater
than the efficiency determined from
the corresponding test of the model.

(B) The predicted energy efficiency
for each model calculated by applying
the AEDM must meet or exceed the ap-
plicable federal energy conservation
standard.

(iii) Additional test unit requirements.
(A) Bach AEDM must be supported by
test data obtained from physical tests
of current models; and

(B) Test results used to validate the
AEDM must meet or exceed current,
applicable Federal standards as speci-
fied in part 431 of this chapter;

(C) Each test must have been per-
formed in accordance with the applica-
ble DOE test procedure with which
compliance is required at the time the
basic model is distributed in com-
merce; and

(D) For rating WICF refrigeration
system components, an AEDM may not
simulate or model portions of the sys-
tem that are not required to be tested
by the DOE test procedure. That is, if
the test results used to validate the
AEDM are for either a unit cooler only
or a condensing unit only, the AEDM
must estimate the system rating using
the nominal values specified in the
DOE test procedure for the other part
of the refrigeration system.

(iv) WICF refrigeration
classes.

validation

Validation class

Minimum number of
distinct models that
must be tested

Dedicated Condensing, Medium Temperature, Indoor System

Dedicated Condensing, Medium Temperature, Outdoor System !

Dedicated Condensing, Low Temperature, Indoor System ..

.......... 2 Basic Models.

........ 2 Basic Models.

............. 2 Basic Models.

Dedicated Condensing, Low Temperature, Outdoor System?2 .....
Unit Cooler connected to a Multiplex Condensing Unit, Medium Temperature ....
Unit Cooler connected to a Multiplex Condensing Unit, Low Temperature ..........

Medium Temperature, Indoor Condensing Unit .

......... 2 Basic Models.

. | 2 Basic Models.
2 Basic Models.
. | 2 Basic Models.

Medium Temperature, Outdoor Condensing Unit3 ...........

2 Basic Models.

Low Temperature, Indoor Condensing Unit .......

............ 2 Basic Models.
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Minimum number of
distinct models that
must be tested

Validation class

2 Basic Models.

Low Temperature, Outdoor Condensing Unit4

1 AEDMs validated for dedicated condensing, medium temperature, outdoor systems may be used to determine representative
values for dedicated condensing, medium temperature, indoor systems, and additional validation testing is not required. AEDMs
validated for only dedicated condensing, medium temperature, indoor systems may not be used to determine representative val-
ues for dedicated condensing, medium temperature, outdoor systems.

2 AEDMs validated for dedicated condensing, low temperature, outdoor systems may be used to determine representative val-
ues for dedicated condensing, low temperature, indoor systems, and additional validation testing is not required. AEDMs vali-
dated for only dedicated condensing, low temperature, indoor systems may not be used to determine representative values for
dedicated condensing, low temperature, outdoor systems.

3 AEDMs validated for medium temperature, outdoor condensing units may be used to determine representative values for me-
dium temperature, indoor condensing units, and additional validation testing is not required. AEDMs validated for only medium
temperature, indoor condensing units may not be used to determine representative values for medium temperature, outdoor con-
densing units.

4 AEDMs validated for low temperature, outdoor condensing units may be used to determine representative values for low tem-
perature, indoor condensing units, and additional validation testing is not required. AEDMs validated for only low temperature, in-

door condensing units may not be used to determine representative values for low temperature, outdoor condensing units.

(8) AEDM records retention require-
ments. If a manufacturer has used an
AEDM to determine representative val-
ues pursuant to this section, the manu-
facturer must have available upon re-
quest for inspection by the Department
records showing:

(i) The AEDM, including the mathe-
matical model, the engineering or sta-
tistical analysis, and/or computer sim-
ulation or modeling that is the basis of
the AEDM;

(ii) Equipment information, complete
test data, AEDM calculations, and the
statistical comparisons from the units
tested that were used to validate the
AEDM pursuant to paragraph (f)(2) of
this section; and

(iii) Equipment information and
AEDM calculations for each basic
model to which the AEDM has been ap-
plied.

(4) Additional AEDM requirements. If
requested by the Department the man-
ufacturer must perform at least one of
the following:

(i) Conduct simulations before rep-
resentatives of the Department to pre-
dict the performance of particular
basic models of the product to which
the AEDM was applied;

(ii) Provide analyses of previous sim-
ulations conducted by the manufac-
turer; or

(iii) Conduct certification testing of
basic models selected by the Depart-
ment.

(6) AEDM werification testing. DOE
may use the test data for a given indi-
vidual model generated pursuant to
§429.104 to verify the certified rating
determined by an AEDM as long as the
following process is followed:

(1) Selection of units. DOE will obtain
units for test from retail, where avail-
able. If units cannot be obtained from
retail, DOE will request that a unit be
provided by the manufacturer.

(ii) Lab requirements. DOE will con-
duct testing at an independent, third-
party testing facility of its choosing.
In cases where no third-party labora-
tory is capable of testing the equip-
ment, it may be tested at a manufac-
turer’s facility upon DOE’s request.

(iiil) Manufacturer participation. Test-
ing will be performed without manu-
facturer representatives on-site.

(iv) Testing. All verification testing
will be conducted in accordance with
the applicable DOE test procedure, as
well as each of the following to the ex-
tent that they apply:

(A) Any active test procedure waivers
that have been granted for the basic
model;

(B) Any test procedure guidance that
has been issued by DOE;

(C) If during test set-up or testing,
the lab indicates to DOE that it needs
additional information regarding a
given basic model in order to test in
accordance with the applicable DOE
test procedure, DOE may organize a
meeting between DOE, the manufac-
turer and the lab to provide such infor-
mation.

(D) At no time during the process
may the lab communicate directly
with the manufacturer without DOE
present.

(v) Failure to meet certified rating. If a
model tests worse than its certified
rating by an amount exceeding the tol-
erance prescribed in paragraph (f)(5)(vi)
of this section, DOE will notify the
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manufacturer. DOE will provide the
manufacturer with all documentation
related to the test set up, test condi-
tions, and test results for the unit.
Within the timeframe allotted by DOE,
the manufacturer may then present all
claims regarding testing validity.

(vi) Tolerances. for efficiency metrics,
the result from a DOE verification test
must be greater than or equal to the
certified rating x (1 — the applicable
tolerance).

. . Applicable
Equipment Metric tolerance
Refrigeration systems (including | AWEF ... 5%
components).

(vii) Invalid rating. If, following dis-
cussions with the manufacturer and a
retest where applicable, DOE deter-
mines that the testing was conducted
appropriately in accordance with the
DOE test procedure, the rating for the
model will be considered invalid. Pur-
suant to 10 CFR 429.13(b), DOE may re-
quire a manufacturer to conduct addi-
tional testing as a remedial measure.

linput rating of untested basic model—input rating of tested basic model|

10 CFR Ch. Il (1-1-23 Edition)

(g) Alternative determination of ratings
for untested basic models of residential
water heaters and residential-duty com-
mercial water heaters. For models of
water heaters that differ only in fuel
type or power input, ratings for untest-
ed basic models may be established in
accordance with the following proce-
dures in lieu of testing. This method
allows only for the use of ratings iden-
tical to those of a tested basic model as
provided below; simulations or other
modeling predictions for ratings of the
uniform energy factor, volume, first-
hour rating, or maximum gallons per
minute (GPM) are not permitted.

(1) Gas Water Heaters. For untested
basic models of gas-fired water heaters
that differ from tested basic models
only in whether the basic models use
natural gas or propane gas, the rep-
resented value of uniform energy fac-
tor, first-hour rating, and maximum
gallons per minute for an untested
basic model is the same as that for a
tested basic model, as long as the input
ratings of the tested and untested basic
models are within £10%, that is:

< 10%.

input rating of tested basic model

(2) Electric Storage Water Heaters. Rate
an untested basic model of an electric
storage type water heater using the
first-hour rating and the uniform en-
ergy factor obtained from a tested
basic model as a basis for ratings of
basic models with other input ratings,
provided that certain conditions are
met:

(i) For an untested basic model, the
represented value of the first-hour rat-
ing and the uniform energy factor is
the same as that of a tested basic
model, provided that each heating ele-
ment of the untested basic model is
rated at or above the input rating for
the corresponding heating element of
the tested basic model.

(ii) For an untested basic model hav-
ing any heating element with an input
rating that is lower than that of the
corresponding heating element in the
tested basic model, the represented
value of the first-hour rating and the

uniform energy factor is the same as
that of a tested basic model, provided
that the first-hour rating for the un-
tested basic model results in the same
draw pattern specified in Table I of ap-
pendix E for the simulated-use test as
was applied to the tested basic model.
To establish whether this condition is
met, determine the first-hour ratings
for the tested and the untested basic
models in accordance with the proce-
dure described in section 5.3.3 of 10 CFR
part 430, subpart B, appendix E, then
compare the appropriate draw pattern
specified in Table I of appendix E for
the first-hour rating of the tested basic
model with that for the untested basic
model. If this condition is not met,
then the untested basic model must be
tested and the appropriate sampling
provisions applied to determine its uni-
form energy factor in accordance with
appendix E and this part.
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(h) Alternative efficiency determination
method (AEDM) for compressors—(1) Cri-
teria an AEDM must satisfy. A manufac-
turer may not apply an AEDM to a
basic model to determine its efficiency
pursuant to this section, unless:

(i) The AEDM is derived from a
mathematical model that estimates
the energy efficiency or energy con-
sumption characteristics of the basic
model as measured by the applicable
DOE test procedure;

(ii) The AEDM is based on engineer-
ing or statistical analysis, computer
simulation or modeling, or other ana-
lytic evaluation of performance data;
and

(iii) The manufacturer has validated
the AEDM, in accordance with para-
graph (h)(2) of this section.

(2) Validation of an AEDM. Before
using an AEDM, the manufacturer
must validate the AEDM’s accuracy
and reliability as follows:

(i) AEDM overview. The manufacturer
must select at least the minimum
number of basic models for each valida-
tion class specified in paragraph
(h)(2)(iv) of this section to which the
particular AEDM applies. Using the
AEDM, calculate the energy use or en-
ergy efficiency for each of the selected
basic models. Test each basic model
and determine the represented value(s)
in accordance with §429.63(a). Compare
the results from the testing and the
AEDM output according to paragraph
(h)(2)(ii) of this section. The manufac-
turer is responsible for ensuring the ac-
curacy and repeatability of the AEDM.

(ii) AEDM basic model tolerances. (A)
The predicted representative values for
each basic model calculated by apply-
ing the AEDM may not be more than
five percent greater (for measures of ef-
ficiency) or less (for measures of con-
sumption) than the represented values
determined from the corresponding
test of the model.

(B) The predicted package isentropic
efficiency for each basic model cal-
culated by applying the AEDM must
meet or exceed the applicable federal
energy conservation standard.

(iii) Additional test unit requirements.
(A) Each AEDM must be supported by
test data obtained from physical tests
of current models; and

§429.70

(B) Test results used to validate the
AEDM must meet or exceed current,
applicable Federal standards as speci-
fied in part 431 of this chapter; and

(C) Each test must have been per-
formed in accordance with the applica-
ble DOE test procedure with which
compliance is required at the time the
basic models used for validation are
distributed in commerce.

(iv) Compressor validation classes.

Minimum number of
distinct basic models
that must be tested

Validation class

Rotary, Fixed-speed ........ccccccovvnernnne 2 Basic Models.
Rotary, Variable-speed ..........cccccceeunt 2 Basic Models.

(3) AEDM Records Retention Require-
ments. If a manufacturer has used an
AEDM to determine representative val-
ues pursuant to this section, the manu-
facturer must have available upon re-
quest for inspection by the Department
records showing:

(i) The AEDM, including the mathe-
matical model, the engineering or sta-
tistical analysis, and/or computer sim-
ulation or modeling that is the basis of
the AEDM;

(ii) Equipment information, complete
test data, AEDM calculations, and the
statistical comparisons from the units
tested that were used to validate the
AEDM pursuant to paragraph (h)(2) of
this section; and

(iii) Equipment information and
AEDM calculations for each basic
model to which the AEDM was applied.

(4) Additional AEDM requirements. If
requested by the Department, the man-
ufacturer must:

(i) Conduct simulations before rep-
resentatives of the Department to pre-
dict the performance of particular
basic models of the equipment to which
the AEDM was applied;

(ii) Provide analyses of previous sim-
ulations conducted by the manufac-
turer; and/or

(iii) Conduct certification testing of
basic models selected by the Depart-
ment.

(i) Alternative determination of standby
mode and off mode power consumption for
untested basic models of consumer fur-
naces and consumer boilers. For models
of consumer furnaces or consumer boil-
ers that have identical standby mode
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and off mode power consuming compo-
nents, ratings for untested basic mod-
els may be established in accordance
with the following procedures in lieu of
testing. This method allows only for
the use of ratings identical to those of
a tested basic model as provided in
paragraphs (i)(1) and (2) of this section;
simulations or other modeling pre-
dictions for ratings for standby mode
power consumption and off mode power
consumption are not permitted.

(1) Consumer furnaces. Rate the stand-
by mode and off mode power consump-
tion of an untested basic model of a
consumer furnace using the standby
mode and off mode power consumption
obtained from a tested basic model as a
basis for ratings if all aspects of the
electrical components, controls, and
design that impact the standby mode
power consumption and off mode power
consumption are identical.

(2) Consumer boilers. Rate the standby
mode and off mode power consumption
of an untested basic model of a con-
sumer boiler using the standby mode
and off mode power consumption ob-
tained from a tested basic model as a
basis for ratings if all aspects of the
electrical components, controls, and
design that impact the standby mode
power consumption and off mode power
consumption are identical.

(j) Alternative efficiency determination
method (AEDM) for electric motors subject
to requirements in subpart B of part 431 of
this subchapter—(1) Criteria an AEDM
must satisfy. A manufacturer is not per-
mitted to apply an AEDM to a basic
model of electric motor to determine
its efficiency pursuant to this section
unless:

(i) The AEDM is derived from a
mathematical model that estimates
the energy efficiency characteristics
and losses of the basic model as meas-
ured by the applicable DOE test proce-
dure and accurately represents the me-
chanical and electrical characteristics
of that basic model; and

(ii) The AEDM is based on engineer-
ing or statistical analysis, computer
simulation or modeling, or other ana-
lytic evaluation of actual performance
data.

(iii) The manufacturer has validated
the AEDM in accordance with para-
graph (i)(2) of this section with basic

10 CFR Ch. Il (1-1-23 Edition)

models that meet the current Federal
energy conservation standards (if any).

(2) Validation of an AEDM. Before
using an AEDM, the manufacturer
must validate the AEDM’s accuracy
and reliability by comparing the simu-
lated full-load losses to tested average
full-load losses as follows.

(i) Select basic models. A manufacturer
must select at least five basic models
compliant with the energy conserva-
tion standards at §431.25 of this sub-
chapter (if any), in accordance with the
criteria paragraphs (i)(2)(i)(A) through
(D) of this section. In any instance
where it is impossible for a manufac-
turer to select basic models for testing
in accordance with all of these criteria,
prioritize the criteria in the order in
which they are listed. Within the lim-
its imposed by the criteria, select basic
models randomly. In addition, a basic
model with a sample size of fewer than
five units may not be selected to vali-
date an AEDM.

(A) Two of the basic models must be
among the five basic models with the
highest unit volumes of production by
the manufacturer in the prior 5 years;

(B) No two basic models may have
the same horsepower rating;

(C) No two basic models may have
the same frame number series; and

(D) Each basic model must have the
lowest mnominal full-load efficiency
among the basic models within the
same equipment class.

(ii) Apply the AEDM to the selected
basic models. Using the AEDM, cal-
culate the simulated full-load losses
for each of the selected basic models as
follows: hp x (1/simulated full-load effi-
ciency —1), where hp is the horsepower
of the basic model.

(iii) Test at least five units of each of
the selected basic models in accordance
with §431.16 of this subchapter. Use the
measured full-load losses for each of
the tested units to determine the aver-
age of the measured full-load losses for
each of the selected basic models.

(iv) Compare. The simulated full-load
losses for each basic model (as deter-
mined under paragraph (i)(2)(ii) of this
section) must be greater than or equal
to 90 percent of the average of the
measured full-load losses (as deter-
mined under paragraph (i)(2)(iii) of this
section) (i.e., 0.90 x average of the
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measured full-load losses < simulated
full-load losses).

(3) Verification of an AEDM. (i) Each
manufacturer must periodically select
basic models representative of those to
which it has applied an AEDM. The
manufacturer must select a sufficient
number of basic models to ensure the
AEDM maintains its accuracy and reli-
ability. For each basic model selected
for verification:

(A) Subject at least one unit for each
basic model to test in accordance with
§431.16 of this subchapter by an accred-
ited laboratory that meets the require-
ments of §429.65(f). If one unit per basic
model is selected, the simulated full-
load losses for each basic model must
be greater than or equal to 90 percent
of the measured full-load losses (i.e.,
0.90 x the measured full-load losses <
simulated full-load Ilosses). If more
than one unit per basic model is se-
lected, the simulated full-load losses
for each basic model must be greater
than or equal to 90 percent of the aver-
age of the measured full-load losses
(i.e., 0.90 x average of the measured
full-load losses < simulated full-load
losses); or

(B) Have a certification body recog-
nized under §429.73 certify the results
of the AEDM as accurately rep-
resenting the basic model’s average
full-load efficiency. The simulated full-
load efficiency for each basic model
must be greater than or equal to 90 per-
cent of the certified full-load losses
(i.e., 0.90 x certified full-load losses <
simulated full-load losses).

(ii) Each manufacturer that has used
an AEDM under this section must have
available for inspection by the Depart-
ment of Energy records showing:

(A) The method or methods used to
develop the AEDM;

(B) The mathematical model, the en-
gineering or statistical analysis, com-
puter simulation or modeling, and
other analytic evaluation of perform-
ance data on which the AEDM is based;

(C) Complete test data, product infor-
mation, and related information that
the manufacturer has generated or ac-
quired pursuant to paragraphs (i)(2)
and (3) of this section; and

(D) The calculations used to deter-
mine the simulated full-load efficiency

§429.70

of each basic model to which the
AEDM was applied.

(iii) If requested by the Department,
the manufacturer must:

(A) Conduct simulations to predict
the performance of particular basic
models of electric motors specified by
the Department;

(B) Provide analyses of previous sim-
ulations conducted by the manufac-
turer; and/or

(C) Conduct testing of basic models
selected by the Department.

(k) Alternative efficiency determination
method (AEDM) for dedicated-purpose
pool pump motors subject to requirements
in subpart Z of part 431 of this sub-
chapter—(1) Criteria an AEDM must sat-
isfy. A manufacturer is not permitted
to apply an AEDM to a basic model of
dedicated-purpose pool pump motors,
to determine its efficiency pursuant to
this section unless:

(i) The AEDM is derived from a
mathematical model that estimates
the energy efficiency characteristics
and losses of the basic model as meas-
ured by the applicable DOE test proce-
dure and accurately represents the me-
chanical and electrical characteristics
of that basic model;

(ii) The AEDM is based on engineer-
ing or statistical analysis, computer
simulation or modeling, or other ana-
lytic evaluation of actual performance
data; and

(iii) The manufacturer has validated
the AEDM in accordance with para-
graph (i)(2) of this section with basic
models that meet the current Federal
energy conservation standards (if any).

(2) Validation of an AEDM. Before
using an AEDM, the manufacturer
must validate the AEDM’s accuracy
and reliability by comparing the simu-
lated full-load losses to tested full-load
losses as follows:

(1) Select basic models. A manufacturer
must select at least five basic models
compliant with any relevant energy
conservation standards at §431.485 of
this subchapter (if any), in accordance
with the criteria paragraphs (j)(2)(i)(A)
through (D) of this section. In any in-
stance where it is impossible for a
manufacturer to select basic models
for testing in accordance with all of
these criteria, prioritize the criteria in
the order in which they are listed.
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Within the limits imposed by the cri-
teria, select basic models randomly. In
addition, a basic model with a sample
size of fewer than five units may not be
selected to validate an AEDM.

(A) Two of the basic models must be
among the five basic models with the
highest unit volumes of production by
the manufacturer in the prior 5 years.

(B) No two basic models may have
the same total horsepower rating;

(C) No two basic models may have
the same speed configuration; and

(D) Each basic model must have the
lowest full-load efficiency among the
basic models within the same equip-
ment class.

(ii) Apply the AEDM to the selected
basic models. Using the AEDM, cal-
culate the simulated full-load losses
for each of the selected basic models as
follows: THP x (1/simulated full-load ef-
ficiency —1), where THP is the total
horsepower of the basic model.

(iii) Test at least five units of each of
the selected basic models in accordance
with §431.483 of this subchapter. Use the
measured full-load losses for each of
the tested units to determine the aver-
age of the measured full-load losses for
each of the selected basic models.

(iv) Compare. The simulated full-load
losses for each basic model (paragraph
(1)(2)(ii) of this section) must be great-
er than or equal to 90 percent of the av-
erage of the measured full-load losses
(paragraph (i)(2)(iii) of this section)
(i.e., 0.90 x average of the measured
full-load losses < simulated full-load
losses).

(3) Verification of an AEDM. (i) Each
manufacturer must periodically select
basic models representative of those to
which it has applied an AEDM. The
manufacturer must select a sufficient
number of basic models to ensure the
AEDM maintains its accuracy and reli-
ability. For each basic model selected
for verification:

(A) Subject at least one unit to test-
ing in accordance with §431.483 of this
subchapter by an accredited laboratory
that meets the requirements of
§429.65(d). If one unit per basic model is
selected, the simulated full-load losses
for each basic model must be greater
than or equal to 90 percent of the meas-
ured full-load losses (i.e., 0.90 x the
measured full-load losses < simulated

10 CFR Ch. Il (1-1-23 Edition)

full-load losses). If more than one unit
per basic model is selected, the simu-
lated full-load losses for each basic
model must be greater than or equal to
90 percent of the average measured
full-load losses (i.e., 0.90 x average of
the measured full-load losses < simu-
lated full-load losses); or

(B) Have a certification body recog-
nized under §429.73 certify the results
of the AEDM accurately represent the
basic model’s full-load efficiency. The
simulated full-load efficiency for each
basic model must be greater than or
equal to 90 percent of the certified full-
load losses (i.e., 0.90 x certified full-load
losses < simulated full-load losses).

(ii) Each manufacturer that has used
an AEDM under this section must have
available for inspection by the Depart-
ment of Energy records showing:

(A) The method or methods used to
develop the AEDM;

(B) The mathematical model, the en-
gineering or statistical analysis, com-
puter simulation or modeling, and
other analytic evaluation of perform-
ance data on which the AEDM is based;

(C) Complete test data, product infor-
mation, and related information that
the manufacturer has generated or ac-
quired pursuant to paragraphs (i)(2)
and (3) of this section; and

(D) The calculations used to deter-
mine the simulated full-load efficiency
of each basic model to which the
AEDM was applied.

(iii) If requested by the Department,
the manufacturer must:

(A) Conduct simulations to predict
the performance of particular basic
models of dedicated-purpose pool pump
motors specified by the Department;

(B) Provide analyses of previous sim-
ulations conducted by the manufac-
turer;

(C) Conduct testing of basic models
selected by the Department; or

(D) A combination of the foregoing.

[76 FR 12451, Mar. 7, 2011; 76 FR 24780, May 2,
2011, as amended at 78 FR 79595, Dec. 31, 2013;
79 FR 25505, May 5, 2014; 79 FR 27410, May 13,
2014; 80 FR 152, Jan. 5, 2015; 79 FR 40565, July
11, 2014; 81 FR 4145, Jan. 25, 2016; 81 FR 37054,
June 8, 2016; 81 FR 89304, Dec. 9, 2016; 82 FR
1100, Jan. 4, 2017; 82 FR 1475, Jan. 5, 2017; 87
FR 43979, July 22, 2022; 87 FR 45195, July 27,
2022; 87 FR 63649, Oct. 19, 2022; 87 FR 63894,
Oct. 20, 2022]
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EFFECTIVE DATE NOTE: At 87 FR 77321, Dec.
16, 2022, §429.70 was amended by revising the
paragraph (c) heading and paragraph (c)(1)
introductory text, revising the tables in
paragraphs (c)(2)(iv) and (c)(5)(vi)(B), and
adding paragraph (1), effective Jan. 17, 2023.
For the convenience of the user, the added
and revised text is set forth as follows:

§429.70 Alternative methods for deter-
mining energy efficiency and energy use.

* * * * *

(c) Alternative efficiency determination meth-
od (AEDM) for commercial HVAC & WH prod-
ucts (excluding air-cooled, three-phase, small

§429.70

commercial package air conditioning and heat-
ing equipment with a cooling capacity of less
than 65,000 Btu/h and air-cooled, three-phase,
variable refrigerant flow multi-split air condi-
tioners and heat pumps with less than 65,000
Btu/h cooling capacity), and commercial refrig-
erators, freezers, and refrigerator-freezers—(1)
Criteria an AEDM must satisfy. A manufac-
turer may not apply an AEDM to a basic
model to determine its efficiency pursuant
to this section unless:

* * * * *

(2)***
{v) * * *

TABLE 1 TO PARAGRAPH (c)(2)(iv)

Validation class

Minimum number of distinct
models that must be tested
per AEDM

(A) Commercial HVAC validation classes

Air-Cooled, Split and Packaged ACs and HPs Greater than or Equal to 65,000 Btu/h Cooling | 2 Basic Models.

Capacity and Less than 760,000 Btu/h Cooling Capacity.

Water-Cooled, Split and Packaged ACs and HPs, All Cooling Capacities .
Evaporatively-Cooled, Split and Packaged ACs and HPs, All Capacmes

Water-Source HPs, All Capacities

2 Basic Models.
2 Basic Models.
2 Basic Models.

Single Package Vertical ACs and HPs

...... 2 Basic Models.

Packaged Terminal ACs and HPs

..... 2 Basic Models.

Air-Cooled, Variable Refrigerant Flow ACs and HPs Greater than or Equal to 65, 000 Btu/h Cool- | 2 Basic Models.

ing Capacity.

..... 2 Basic Models.

Water-Cooled, Variable Refrigerant Flow ACs and HPs ...
Computer Room Air Conditioners, Air Cooled .

2 Basic Models.

Computer Room Air Conditioners, Water-Cooled

| 2 Basic Models.

Direct Expansion-Dedicated Outdoor Air Systems,
Ventilation Energy Recovery Systems.

ir- cooled or A|r source Heat Pump, Without | 2 Basic Models.

Direct Expansion-Dedicated Outdoor Air Systems, Air-cooled or Air-source Heat Pump, With | 2 Basic Models.

Ventilation Energy Recovery Systems.

Direct Expansion-Dedicated Outdoor Air Systems, Water-cooled, Water-source Heat Pump, or | 2 Basic Models.

Ground Source Closed-loop Heat Pump, Without Ventilation Energy Recovery Systems.

Direct Expansion-Dedicated Outdoor Air Systems, Water-cooled, Water-source Heat Pump, or | 2 Basic Models.

Ground Source Closed-loop Heat Pump, With Ventilation Energy Recovery Systems.

(B) Commercial water heater validation classes

Gas-fired Water Heaters and Hot Water Supply Boilers Less than 10 Gallons
Gas-fired Water Heaters and Hot Water Supply Boilers Greater than or Equal to 10 Gallons
Oil-fired Water Heaters and Hot Water Supply Boilers Less than 10 Gallons
Oil-fired Water Heaters and Hot Water Supply Boilers Greater than or Equal to 10 Gallons

Electric Water Heaters

2 Basic Models.
2 Basic Models.
2 Basic Models.
.... | 2 Basic Models.
...... 2 Basic Models.

Heat Pump Water Heaters ..........

...... 2 Basic Models.

Unfired Hot Water Storage Tanks

2 Basic Models.

(C) Commercial packaged boilers validation classes

Gas-fired, Hot Water Only Commercial Packaged Boilers ..

..... 2 Basic Models.

Gas-fired, Steam Only Commercial Packaged Boilers ......

...... 2 Basic Models.

Gas-fired Hot Water/Steam Commercial Packaged Boilers

..... 2 Basic Models.

Qil-fired, Hot Water Only Commercial Packaged Boilers ...

2 Basic Models.

Qil-fired, Steam Only Commercial Packaged Boilers ........

...... 2 Basic Models.

...... 2 Basic Models.

Oil-fired Hot Water/Steam Commercial Packaged Boilers

(D) Commercial furnace validation classes

Gas-fired Furnaces .

....... 2 Basic Models.

Oil-fired Furnaces .....

..... 2 Basic Models.

(E) Commercial refrigeration equipment validation classes

....... 2 Basic Models.

Self-Contained Open Refrigerators
Self-Contained Open Freezers ....

...... 2 Basic Models.
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TABLE 1 TO PARAGRAPH (c)(2)(iv)—Continued

Validation class

Minimum number of distinct
models that must be tested
per AEDM

Remote Condensing Open Refrigerators

Remote Condensing Open Freezers ...

Self-Contained Closed Refrigerators ...

Self-Contained Closed Freezers

Remote Condensing Closed Refrigerators

Remote Condensing Closed Freezers

2 Basic Models.
2 Basic Models.
2 Basic Models.
2 Basic Models.
2 Basic Models.
2 Basic Models.

1The minimum number of tests indicated above must be comprised of a transparent model, a solid model, a vertical model, a
semi-vertical model, a horizontal model, and a service-over-the counter model, as applicable based on the equipment offering.
However, manufacturers do not need to include all types of these models if it will increase the minimum number of tests that

need to be conducted.

(5)***

(Vi) * * *
(B) * * *

TABLE 2 TO PARAGRAPH (c)(5)(vi)(B)

. : Applicable
Equipment Metric tglgrance

Commercial Packaged Boilers ... Combustion Efficiency 5% (0.05)
Thermal Efficiency 5% (0.05)

Commercial Water Heaters or Hot Water Supply Boil- | Thermal Efficiency .. 5% (0.05)
ers. Standby Loss ... 10% (0.1)
Unfired Storage Tanks .........cccoerrenieeneseneieseeseeeas R-Value . 10% (0.1)
Air-Cooled, Split and Packaged ACs and HPs Greater | Energy Eff|<:|ency Ratlo 5% (0.05)
than or Equal to 65,000 Btu/h Cooling Capacity and | Coefficient of Performance 5% (0.05)
Less than 760,000 Btu/h Cooling Capacity. Integrated Energy Efficiency Ratio 10% (0.1)
Water-Cooled, Split and Packaged ACs and HPs, All | Energy Efficiency Ratio ... 5% (0.05)
Cooling Capacities. Coefficient of Performance 5% (0.05)
Integrated Energy Efficiency Ratio 10% (0.1)

Evaporatively-Cooled, Split and Packaged ACs and | Energy Efficiency Ratio ... 5% (0.05)
HPs, All Capacities. Coefficient of Performance 5% (0.05)
Integrated Energy Efficiency Ratio 10% (0.1)

Water-Source HPs, All Capacities ..........cccocvvereernenns Energy Efficiency Ratio 5% (0.05)
Coefficient of Performance 5% (0.05)

Integrated Energy Efficiency Ratio 10% (0.1)

Single Package Vertical ACs and HPs ...........ccccceeunnes Energy Efficiency Ratio ... 5% (0.05)
Coefficient of Performance 5% (0.05)

Packaged Terminal ACs and HPSs .........ccccccceviniinnennnee Energy Efficiency Ratio ... 5% (0.05)
Coefficient of Performance 5% (0.05)

Variable Refrigerant Flow ACs and HPs (Excluding Air- | Energy Efficiency Ratio ... 5% (0.05)
Cooled, Three-phase with Less than 65,000 Btu/h | Coefficient of Performance .. 5% (0.05)
Cooling Capacity). Integrated Energy Efficiency Ratio 10% (0.1)
Computer Room Air Conditioners Sensible Coefficient of Performance 5% (0.05)
Direct Expansion-Dedicated Outdoor Air Systems Integrated Seasonal Coefficient of Performance 2 ...... 10% (0.1)
Integrated Seasonal Moisture Removal Efficiency 2 ... 10% (0.1)

Commercial Warm-Air Furnaces Thermal Efficiency 5% (0.05)
Commercial Refrigeration Equipment .. Daily Energy Consumption 5% (0.05)

* * * * *

(1) Alternate Efficiency Determination Method
(AEDM) for air-cooled, three-phase, small com-
mercial package air conditioning and heating
equipment with a cooling capacity of less than
65,000 Btu/h and air-cooled, three-phase, vari-
able refrigerant flow multi-split air conditioners
and heat pumps with less than 65,000 Btu/h
cooling capacity.

(1) Applicability. (i) For air-cooled, three-
phase, small commercial package air condi-
tioning and heating equipment with a cool-
ing capacity of less than 65,000 Btu/h and air-

cooled, three-phase, variable refrigerant flow
multi-split air conditioners and heat pumps
with a cooling capacity of less than 65,000
Btu/h subject to standards in terms of sea-
sonal energy efficiency ratio (SEER) and
heating seasonal performance factor (HSPF),
representations with respect to the energy
use or efficiency, including compliance cer-
tifications, are subject to the requirements
in §429.70(c) of this title as it appeared in the
10 CFR parts 200-499 edition revised as of
January 1, 2021.
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(ii) For air-cooled, three-phase, small com-
mercial package air conditioning and heat-
ing equipment with a cooling capacity of less
than 65,000 Btwh and air-cooled, three-phase,
variable refrigerant flow multi-split air con-
ditioners and heat pumps with a cooling ca-
pacity of less than 65,000 Btu/h subject to
standards in terms of seasonal energy effi-
ciency ratio 2 (SEER2) and heating seasonal
performance factor 2 (HSPF2) metrics, rep-
resentations with respect to the energy use
or efficiency, including compliance certifi-
cations, are subject to the requirements in
this section. If manufacturers choose to cer-
tify compliance with any standards in terms
of SEER2 and HSPF2 prior to the applicable
compliance date for those standards, the re-
quirements of this section must be followed.

(2) Criteria an AEDM must satisfy. A manu-
facturer may not apply an AEDM to an indi-
vidual model/combination to determine its
represented values (SEER2 and HSPF2, as
applicable) pursuant to this section unless
authorized pursuant to §429.67(e) and:

(i) The AEDM is derived from a mathe-
matical model that estimates the energy ef-
ficiency or energy consumption characteris-
tics of the individual model or combination
(SEER2 and HSPF2, as applicable) as meas-
ured by the applicable DOE test procedure;
and

(ii) The manufacturer has validated the
AEDM in accordance with paragraph (i)(3) of
this section.

(3) Validation of an AEDM. For manufactur-
ers whose models of air-cooled, three-phase,
small commercial package air conditioning
and heating equipment with a cooling capac-
ity of less than 65,000 Btu/h or air-cooled,
three-phase, variable refrigerant flow multi-
split air conditioners and heat pumps with a
cooling capacity of less than 65,000 Btu/h are
otherwise identical to their central air con-
ditioner and heat pump models (meaning dif-
fering only in phase or voltage of the elec-
trical system and the phase or voltage of
power input for which the motors and com-
pressors are designed) and who have vali-
dated an AEDM for the otherwise identical
central air conditioners and heat pumps
under §429.70(e)(2), no additional validation
is required. For manufacturers whose models
of air-cooled, three-phase, small commercial
package air conditioning and heating equip-
ment with a cooling capacity of less than
65,000 Btu/h or air-cooled, three-phase, vari-
able refrigerant flow multi-split air condi-
tioners and heat pumps with a cooling capac-
ity of less than 65,000 Btu/h who have not
validated an AEDM for otherwise identical
central air conditioners and heat pumps
under §429.70(e)(2) must, before using an
AEDM, validate the AEDM’s accuracy and
reliability as follows:

(i) Minimum testing. The manufacturer
must test a single unit each of two basic
models in accordance with paragraph

§429.70

(i)(3)(iii) of this section. Using the AEDM,
calculate the energy use or efficiency for
each of the tested individual models/com-
binations within each basic model. Compare
the represented value based on testing and
the AEDM energy use or efficiency output
according to paragraph (i)(3)(ii) of this sec-
tion. The manufacturer is responsible for en-
suring the accuracy and reliability of the
AEDM and that their representations are ap-
propriate and the models being distributed in
commerce meet the applicable standards, re-
gardless of the amount of testing required in
this paragraph.

(ii) Individual model/combination tolerances.
This paragraph (i)(3)(ii) provides the toler-
ances applicable to individual models/com-
binations rated using an AEDM.

(A) The predicted represented values for
each individual model/combination cal-
culated by applying the AEDM may not be
more than four percent greater (for measures
of efficiency) or less (for measures of con-
sumption) than the values determined from
the corresponding test of the individual
model/combination.

(B) The predicted energy efficiency or con-
sumption for each individual model/combina-
tion calculated by applying the AEDM must
meet or exceed the applicable federal energy
conservation standard.

(iii) Additional test wunit requirements. (A)
Each AEDM must be supported by test data
obtained from physical tests of current indi-
vidual models/combinations; and

(B) Test results used to validate the AEDM
must meet or exceed current, applicable Fed-
eral standards as specified in part 431 of this
chapter; and

(C) Each test must have been performed in
accordance with the applicable DOE test pro-
cedure with which compliance is required at
the time the individual models/combinations
used for validation are distributed in com-
merce.

(4) AEDM records retention requirements. If a
manufacturer has used an AEDM to deter-
mine representative values pursuant to this
section, the manufacturer must have avail-
able upon request for inspection by the De-
partment records showing:

(i) The AEDM, including the mathematical
model, the engineering or statistical anal-
ysis, and/or computer simulation or mod-
eling that is the basis of the AEDM;

(ii) Product information, complete test
data, AEDM calculations, and the statistical
comparisons from the units tested that were
used to validate the AEDM pursuant to para-
graph (i)(3) of this section; and

(iii) Product information and AEDM cal-
culations for each individual model/combina-
tion to which the AEDM has been applied.

(5) Additional AEDM vrequirements. If re-
quested by the Department, the manufac-
turer must:
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(i) Conduct simulations before representa-
tives of the Department to predict the per-
formance of particular individual models/
combinations;

(ii) Provide analyses of previous simula-
tions conducted by the manufacturer; and/or

(iii) Conduct certification testing of indi-
vidual models or combinations selected by
the Department.

(6) AEDM verification testing. DOE may use
the test data for a given individual model/
combination generated pursuant to §429.104
to verify the represented value determined
by an AEDM as long as the following process
is followed:

(i) Selection of units. DOE will obtain one or
more units for test from retail, if available.
If units cannot be obtained from retail, DOE
will request that a unit be provided by the
manufacturer;

(ii) Lab requirements. DOE will conduct
testing at an independent, third-party test-
ing facility of its choosing. In cases where no
third-party laboratory is capable of testing
the equipment, testing may be conducted at
a manufacturer’s facility upon DOE’s re-
quest.

(iii) Testing. At no time during verification
testing may the lab and the manufacturer
communicate without DOE authorization. If,
during test set-up or testing, the lab indi-
cates to DOE that it needs additional infor-
mation regarding a given individual model
or combination in order to test in accord-
ance with the applicable DOE test procedure,
DOE may organize a meeting between DOE,
the manufacturer, and the lab to provide
such information.

(iv) Failure to meet certified value. If an indi-
vidual model/combination tests worse than
its certified value (i.e., lower than the cer-
tified efficiency value or higher than the cer-
tified consumption value) by more than 5
percent, or the test results in cooling capac-
ity that is lower than its certified cooling
capacity, DOE will notify the manufacturer.
DOE will provide the manufacturer with all
documentation related to the test set up,
test conditions, and test results for the unit.
Within the timeframe allotted by DOE, the
manufacturer may present any and all
claims regarding testing validity.

(v) Tolerances. This paragraph specifies the
tolerances DOE will permit when conducting
verification testing.

(A) For consumption metrics, the result
from a DOE verification test must be less
than or equal to 1.06 multiplied by the cer-
tified represented value.

(B) For efficiency metrics, the result from
a DOE verification test must be greater than
or equal to 0.95 multiplied by the certified
represented value.

(vi) Invalid represented value. If, following
discussions with the manufacturer and a
retest where applicable, DOE determines
that the verification testing was conducted

10 CFR Ch. Il (1-1-23 Edition)

appropriately in accordance with the DOE
test procedure, DOE will issue a determina-
tion that the represented values for the basic
model are invalid. The manufacturer must
conduct additional testing and re-rate and
re-certify the individual models/combina-
tions within the basic model that were rated
using the AEDM based on all test data col-
lected, including DOE’s test data.

(vii) AEDM wuse. This paragraph (i)(6)(vii)
specifies when a manufacturer’s use of an
AEDM may be restricted due to prior invalid
represented values.

(A) If DOE has determined that a manufac-
turer made invalid represented values on in-
dividual models/combinations within two or
more basic models rated using the manufac-
turer’s AEDM within a 24-month period, the
manufacturer must test the least efficient
and most efficient individual model/combina-
tion within each basic model in addition to
the individual model/combination specified
in §429.16(b)(2). The 24-month period begins
with a DOE determination that a rep-
resented value is invalid through the process
outlined in paragraphs (i)(6)(i) through (vi)
of this section.

(B) If DOE has determined that a manufac-
turer made invalid represented values on
more than four basic models rated using the
manufacturer’s AEDM within a 24-month pe-
riod, the manufacturer may no longer use an
AEDM.

(C) If a manufacturer has lost the privilege
of using an AEDM, the manufacturer may re-
gain the ability to use an AEDM by:

(1) Investigating and identifying cause(s)
for failures;

(2) Taking corrective action to address
cause(s);

(3) Performing six new tests per basic
model, a minimum of two of which must be
performed by an independent, third-party
laboratory from units obtained from retail
to validate the AEDM; and

(4) Obtaining DOE authorization to resume
use of an AEDM.

§429.71 Maintenance of records.

(a) The manufacturer of any covered
product or covered equipment shall es-
tablish, maintain, and retain the
records of certification reports, of the
underlying test data for all certifi-
cation testing, and of any other testing
conducted to satisfy the requirements
of this part, part 430, and part 431. Any
manufacturer who chooses to use an al-
ternative method for determining en-
ergy efficiency or energy use in accord-
ance with §429.70 must retain the
records required by that section, any
other records of any testing performed
to support the use of the alternative
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