§ 1065.930

40 CFR Ch. I (7–1–10 Edition)

(i) For continuous sampling, record
the mean HC concentration as overflow
zero air flows.
(ii) For batch sampling, fill the sample medium and record its mean concentration.
(6) Record this value as the initial HC
concentration, xTHCinit, and use it to correct measured values as described in
§ 1065.660.
(7) If the initial HC concentration exceeds the greater of the following values, determine the source of the contamination and take corrective action,
such as purging the system or replacing contaminated portions:
(i) 2% of the flow-weighted mean concentration expected at the standard or
measured during testing.
(ii) 2 μmol/mol.
(8) If corrective action does not resolve the deficiency, you may use a
contaminated HC system if it does not
prevent you from demonstrating compliance with the applicable emission
standards.
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[70 FR 40516, July 13, 2005, as amended at 73
FR 37345, June 30, 2008; 73 FR 59342, Oct. 8,
2008]

§ 1065.930 Engine starting, restarting,
and shutdown.
Unless the standard-setting part
specifies otherwise, start, restart, and
shut down the test engine for field testing as follows:
(a) Start or restart the engine as described in the owners manual.
(b) If the engine does not start after
15 seconds of cranking, stop cranking
and determine the reason it failed to
start. However, you may crank the engine longer than 15 seconds, as long as
the owners manual or the service-repair manual describes the longer
cranking time as normal.
(c) Respond to engine stalling with
the following steps:
(1) If the engine stalls during a required warm-up before emission sampling begins, restart the engine and
continue warm-up.
(2) If the engine stalls at any other
time after emission sampling begins,
restart the engine and continue testing.
(d) Shut down and restart the engine
according to the manufacturer’s specifications, as needed during normal op-

eration in-use, but continue emission
sampling until the field test is complete.
§ 1065.935 Emission test sequence for
field testing.
(a) Time the start of field testing as
follows:
(1) If the standard-setting part requires only hot-stabilized emission
measurements, operate the engine inuse until the engine coolant, block, or
head absolute temperature is within
±10% of its mean value for the previous
2 min or until an engine thermostat
controls engine temperature with coolant or air flow.
(2) If the standard-setting part requires hot-start emission measurements, shut down the engine after at
least 2 min at the temperature tolerance specified in paragraph (a)(1) of
this section. Start the field test within
20 min of engine shutdown.
(3) If the standard-setting part requires cold-start emission measurements, proceed to the steps specified in
paragraph (b) of this section.
(b) Take the following steps before
emission sampling begins:
(1) For batch sampling, connect clean
storage media, such as evacuated bags
or tare-weighed PM sample media.
(2) Operate the PEMS according to
the instrument manufacturer’s instructions and using good engineering judgment.
(3) Operate PEMS heaters, dilution
systems, sample pumps, cooling fans,
and the data-collection system.
(4) Pre-heat or pre-cool PEMS heat
exchangers in the sampling system to
within their tolerances for operating
temperatures.
(5) Allow all other PEMS components
such as sample lines, filters, and pumps
to stabilize at operating temperature.
(6) Verify that no significant vacuum-side leak exists in the PEMS, as described in § 1065.345.
(7) Adjust PEMS flow rates to desired
levels, using bypass flow if applicable.
(8) Zero and span all PEMS gas analyzers using NIST-traceable gases that
meet the specifications of § 1065.750.
(c) Start testing as follows:
(1) Before the start of the first test
interval, zero or re-zero any PEMS
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Environmental Protection Agency

§ 1065.935

electronic integrating devices, as needed.
(2) If the engine is already running
and warmed up and starting is not part
of field testing, start the field test by
simultaneously starting to sample exhaust, record engine and ambient data,
and integrate measured values using a
PEMS.
(3) If engine starting is part of field
testing, start field testing by simultaneously starting to sample from the exhaust system, record engine and ambient data, and integrate measured values using a PEMS. Then start the engine.
(d) Continue the test as follows:
(1) Continue to sample exhaust,
record data and integrate measured
values throughout normal in-use operation of the engine.
(2) Between each test interval, zero
or re-zero any electronic integrating
devices, and reset batch storage media,
as needed.
(3) The engine may be stopped and
started, but continue to sample emissions throughout the entire field test.
(4) Conduct periodic verifications
such as zero and span verifications on
PEMS gas analyzers, as recommended
by the PEMS manufacturer or as indicated by good engineering judgment.
Results from these verifications will be
used to calculate and correct for drift
according to paragraph (g) of this section. Do not include data recorded during verifications in emission calculations.
(5) You may periodically condition
and analyze batch samples in-situ, including PM samples; for example you
may condition an inertial PM balance
substrate if you use an inertial balance
to measure PM.
(6) You may have personnel monitoring and adjusting the PEMS during
a test, or you may operate the PEMS
unattended.
(e) Stop testing as follows:
(1) Continue sampling as needed to
get an appropriate amount of emission
measurement, according to the standard setting part. If the standard-setting part does not describe when to
stop sampling, develop a written protocol before you start testing to establish how you will stop sampling. You

may not determine when to stop testing based on emission results.
(2) At the end of the field test, allow
the sampling systems’ response times
to elapse and then stop sampling. Stop
any integrators and indicate the end of
the test cycle on the data-collection
medium.
(3) You may shut down the engine before or after you stop sampling.
(f) For any proportional batch sample, such as a bag sample or PM sample, verify for each test interval whether or not proportional sampling was
maintained according to § 1065.545. Void
the sample for any test interval that
did not maintain proportional sampling according to § 1065.545.
(g) Take the following steps after
emission sampling is complete:
(1) As soon as practical after the
emission sampling, analyze any gaseous batch samples.
(2) If you used dilution air, either
analyze background samples or assume
that background emissions were zero.
Refer to § 1065.140 for dilution-air specifications.
(3) After quantifying all exhaust
gases, record mean analyzer values
after stabilizing a zero gas to each analyzer, then record mean analyzer values after stabilizing the span gas to the
analyzer. Stabilization may include
time to purge an analyzer of any sample gas, plus any additional time to account for analyzer response. Use these
recorded values to correct for drift as
described in § 1065.550.
(4) Invalidate any test intervals that
do not meet the range criteria in
§ 1065.550. Note that it is acceptable
that analyzers exceed 100% of their
ranges when measuring emissions between test intervals, but not during
test intervals. You do not have to
retest an engine in the field if the
range criteria are not met.
(5) Invalidate any test intervals that
do not meet the drift criterion in
§ 1065.550. For NMHC, invalidate any
test intervals if the difference between
the uncorrected and the corrected
brake-specific NMHC emission values
are within ±10% of the uncorrected results or the applicable standard, whichever is greater. For test intervals that
do meet the drift criterion, correct
those test intervals for drift according
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§ 1065.940

40 CFR Ch. I (7–1–10 Edition)

to § 1065.672 and use the drift corrected
results in emissions calculations.
(6) Unless you weighed PM in-situ,
such as by using an inertial PM balance, place any used PM samples into
covered or sealed containers and return
them to the PM-stabilization environment and weigh them as described in
§ 1065.595.
[70 FR 40516, July 13, 2005, as amended at 73
FR 37345, June 30, 2008]

§ 1065.940

Emission calculations.

Perform emission calculations as described in § 1065.650 to calculate brakespecific emissions for each test interval using any applicable information
and instructions in the standard-setting part.

Subpart K—Definitions and Other
Reference Information
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§ 1065.1001

Definitions.

The definitions in this section apply
to this part. The definitions apply to
all subparts unless we note otherwise.
All undefined terms have the meaning
the Act gives them. The definitions follow:
300 series stainless steel means any
stainless steel alloy with a Unified
Numbering System for Metals and Alloys number designated from S30100 to
S39000. For all instances in this part
where we specify 300 series stainless
steel, such parts must also have a
smooth inner-wall construction. We
recommend an average roughness, Ra,
no greater than 4 μm.
Accuracy means the absolute difference between a reference quantity
and the arithmetic mean of ten mean
measurements of that quantity. Determine instrument accuracy, repeatability, and noise from the same data
set. We specify a procedure for determining accuracy in § 1065.305.
Act means the Clean Air Act, as
amended, 42 U.S.C. 7401–7671q.
Adjustable parameter means any device, system, or element of design that
someone can adjust (including those
which are difficult to access) and that,
if adjusted, may affect emissions or engine performance during emission testing or normal in-use operation. This includes, but is not limited to, param-

eters related to injection timing and
fueling rate. In some cases, this may
exclude a parameter that is difficult to
access if it cannot be adjusted to affect
emissions without significantly degrading engine performance, or if it
will not be adjusted in a way that affects emissions during in-use operation.
Aerodynamic diameter means the diameter of a spherical water droplet
that settles at the same constant velocity as the particle being sampled.
Aftertreatment means relating to a
catalytic converter, particulate filter,
or any other system, component, or
technology mounted downstream of the
exhaust valve (or exhaust port) whose
design function is to decrease emissions in the engine exhaust before it is
exhausted to the environment. Exhaust-gas recirculation (EGR) and
turbochargers are not aftertreatment.
Allowed procedures means procedures
that we either specify in this part 1065
or in the standard-setting part or approve under § 1065.10.
Alternate procedures means procedures
allowed under § 1065.10(c)(7).
Applicable standard means an emission standard to which an engine is
subject; or a family emission limit to
which an engine is certified under an
emission credit program in the standard-setting part.
Aqueous condensation means the precipitation of water-containing constituents from a gas phase to a liquid
phase. Aqueous condensation is a function of humidity, pressure, temperature, and concentrations of other constituents such as sulfuric acid. These
parameters vary as a function of engine intake-air humidity, dilution-air
humidity, engine air-to-fuel ratio, and
fuel
composition—including
the
amount of hydrogen and sulfur in the
fuel.
Atmospheric pressure means the wet,
absolute, atmospheric static pressure.
Note that if you measure atmospheric
pressure in a duct, you must ensure
that there are negligible pressure
losses between the atmosphere and
your measurement location, and you
must account for changes in the duct’s
static pressure resulting from the flow.
Auto-ranging means a gas analyzer
function that automatically changes
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