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(3) Operate any PM sampling systems 
at their expected flow rates. 

(4) Sample PM for at least 10 min 
using any sample media. You may 
change sample media during precondi-
tioning. You must discard precondi-
tioning samples without weighing 
them. 

(5) You may purge any gaseous sam-
pling systems during preconditioning. 

(6) You may conduct calibrations or 
verifications on any idle equipment or 
analyzers during preconditioning. 

(7) Proceed with the test sequence de-
scribed in § 1066.430. 

(f) Verify the amount of nonmethane 
hydrocarbon (or equivalent) contami-
nation in the exhaust and background 
HC sampling systems within 8 hours 
before the start of the first test drive 
cycle for each individual vehicle tested 
as described in 40 CFR 1065.520(g). 

§ 1066.425 Engine starting and restart-
ing. 

(a) Start the vehicle’s engine as fol-
lows: 

(1) At the beginning of the test cycle, 
start the engine according to the pro-
cedure you describe in your owners 
manual. In the case of hybrid vehicles, 
this would generally involve activating 
vehicle systems such that the engine 
will start when the vehicle’s control al-
gorithms determine that the engine 
should provide power instead of or in 
addition to power from the recharge-
able energy storage system (RESS). 
Unless we specify otherwise, engine 
starting throughout this part generally 
refers to this step of activating the sys-
tem on hybrid vehicles, whether or not 
that causes the engine to start run-
ning. 

(2) Place the transmission in gear as 
described by the test cycle in the 
standard-setting part. During idle oper-
ation, you may apply the brakes if nec-
essary to keep the drive wheels from 
turning. 

(b) If the vehicle does not start after 
your recommended maximum cranking 
time, wait and restart cranking accord-
ing to your recommended practice. If 
you don’t recommend such a cranking 
procedure, stop cranking after 10 sec-
onds, wait for 10 seconds, then start 
cranking gain for up to 10 seconds. You 
may repeat this for up to three start 

attempts. If the vehicle does not start 
after three attempts, you must deter-
mine and record the reason for failure 
to start. Shut off sampling systems and 
either turn the CVS off, or disconnect 
the exhaust tube from the tailpipe dur-
ing the diagnostic period. Reschedule 
the vehicle for testing from a cold 
start. 

(c) Repeat the recommended starting 
procedure if the engine has a ‘‘false 
start.’’ 

(d) Take the following steps if the en-
gine stalls: 

(1) If the engine stalls during an idle 
period, restart the engine immediately 
and continue the test. If you cannot re-
start the engine soon enough to allow 
the vehicle to follow the next accelera-
tion, stop the driving schedule indi-
cator and reactivate it when the vehi-
cle restarts. 

(2) If the engine stalls during oper-
ation other than idle, stop the driving 
schedule indicator, restart the engine, 
accelerate to the speed required at that 
point in the driving schedule, reac-
tivate the driving schedule indicator, 
and continue the test. 

(3) Void the test if the vehicle will 
not restart within one minute. If this 
happens, remove the vehicle from the 
dynamometer, take corrective action, 
and reschedule the vehicle for testing. 
Record the reason for the malfunction 
(if determined) and any corrective ac-
tion. See the standard-setting part for 
instructions about reporting these mal-
functions. 

§ 1066.430 Performing emission tests. 
The overall test consists of pre-

scribed sequences of fueling, parking, 
and driving at specified test conditions. 

(a) Vehicles are tested for criteria 
pollutants and greenhouse gas emis-
sions as described in the standard-set-
ting part. 

(b) Take the following steps before 
emission sampling begins: 

(1) For batch sampling, connect clean 
storage media, such as evacuated bags 
or tare-weighed filters. 

(2) Start all measurement instru-
ments according to the instrument 
manufacturer’s instructions and using 
good engineering judgment. 

(3) Start dilution systems, sample 
pumps, and the data-collection system. 
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(4) Pre-heat or pre-cool heat exchang-
ers in the sampling system to within 
their operating temperature tolerances 
for a test. 

(5) Allow heated or cooled compo-
nents such as sample lines, filters, 
chillers, and pumps to stabilize at their 
operating temperatures. 

(6) Verify that there are no signifi-
cant vacuum-side leaks according to 40 
CFR 1065.345. 

(7) Adjust the sample flow rates to 
desired levels using bypass flow, if de-
sired. 

(8) Zero or re-zero any electronic in-
tegrating devices before the start of 
any test interval. 

(9) Select gas analyzer ranges. You 
may automatically or manually switch 
gas analyzer ranges during a test only 
if switching is performed by changing 
the span over which the digital resolu-
tion of the instrument is applied. Dur-
ing a test you may not switch the gains 
of an analyzer’s analog operational am-
plifier(s). 

(10) Zero and span all continuous gas 
analyzers using NIST-traceable gases 
that meet the specifications of 40 CFR 
1065.750. Span FID analyzers on a car-
bon number basis of one (C1). For ex-
ample, if you use a C3H8 span gas of 
concentration 200 μmol/mol, span the 
FID to respond with a value of 600 
μmol/mol. Span FID analyzers con-
sistent with the determination of their 
respective response factors, RF, and 
penetration fractions, PF, according to 
40 CFR 1065.365. 

(11) We recommend that you verify 
gas analyzer responses after zeroing 
and spanning by sampling a calibration 
gas that has a concentration near one- 
half of the span gas concentration. 
Based on the results and good engineer-
ing judgment, you may decide whether 
or not to re-zero, re-span, or re-cali-
brate a gas analyzer before starting a 
test. 

(12) If you correct for dilution air 
background concentrations of associ-
ated engine exhaust constituents, start 
sampling and recording background 
concentrations. 

(13) Turn on cooling fans imme-
diately before starting the test. 

(c) Operate vehicles during testing as 
follows: 

(1) Where we do not give specific in-
structions, operate the vehicle accord-
ing to your recommendations in the 
owners manual, unless those rec-
ommendations are unrepresentative of 
what may reasonably be expected for 
in-use operation. 

(2) If vehicles have features that pre-
clude dynamometer testing, modify 
these features as necessary to allow 
testing, consistent with good engineer-
ing judgment. 

(3) Operate vehicles during idle as 
follows: 

(i) For a vehicle with an automatic 
transmission, operate at idle with the 
transmission in ‘‘Drive’’ with the 
wheels braked, except that you may 
shift to ‘‘Neutral’’ for the first idle pe-
riod and for any idle period longer than 
one minute. If you put the vehicle in 
‘‘Neutral’’ during an idle, you must 
shift the vehicle into ‘‘Drive’’ with the 
wheels braked at least 5 seconds before 
the end of the idle period. 

(ii) For vehicles with manual trans-
mission, operate at idle with the trans-
mission in gear with the clutch dis-
engaged, except that you may shift to 
‘‘Neutral’’ with the clutch disengaged 
for the first idle period and for any idle 
period longer than one minute. If you 
put the vehicle in ‘‘Neutral’’ during 
idle, you must shift to first gear with 
the clutch disengaged at least 5 sec-
onds before the end of the idle period. 

(4) Operate the vehicle with the ap-
propriate accelerator pedal movement 
necessary to achieve the speed versus 
time relationship prescribed by the 
driving schedule. Avoid smoothing 
speed variations and excessive accel-
erator pedal perturbations. 

(5) Operate the vehicle smoothly, fol-
lowing representative shift speeds and 
procedures. For manual transmissions, 
the operator shall release the accel-
erator pedal during each shift and ac-
complish the shift with minimum time. 
If the vehicle cannot accelerate at the 
specified rate, operate it at maximum 
available power until the vehicle speed 
reaches the value prescribed for that 
time in the driving schedule. 

(6) Decelerate without changing 
gears, using the brakes or accelerator 
pedal as necessary to maintain the de-
sired speed. Keep the clutch engaged on 
manual transmission vehicles and do 
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not change gears after the end of the 
acceleration event. Depress manual 
transmission clutches when the speed 
drops below 6.7 m/s (15 mph), when en-
gine roughness is evident, or when en-
gine stalling is imminent. 

(7) For test vehicles equipped with 
manual transmissions, shift gears in a 
way that represents reasonable shift 
patterns for in-use operation, consid-
ering vehicle speed, engine speed, and 
any other relevant variables. You may 
recommend a shift schedule in your 
owners manual that differs from your 
shift schedule during testing as long as 
you include both shift schedules in 
your application for certification. In 
this case, we may use the shift sched-
ule you describe in your owners man-
ual. 

(d) See the standard-setting part for 
drive schedules. These are defined by a 
smooth trace drawn through the speci-
fied speed vs. time sequence. 

(e) The driver must attempt to follow 
the target schedule as closely as pos-
sible, consistent with the specifica-
tions in paragraph (b) of this section. 
Instantaneous speeds must stay within 
the following tolerances: 

(1) The upper limit is 1.0 m/s (2 mph) 
higher than the highest point on the 
trace within 1.0 s of the given point in 
time. 

(2) The lower limit is 1.0 m/s (2 mph) 
lower than the lowest point on the 
trace within 1.0 s of the given time. 

(3) The same limits apply for vehicle 
preconditioning, except that the upper 
and lower limits for speed values are 
±2.0 m/s (±4 mph). 

(4) Void the test if you do not main-
tain speed values as specified in this 
paragraph (e)(4). Speed variations (such 
as may occur during gear changes or 
braking spikes) may occur as follows, 
provided that such variations are clear-
ly documented, including the time and 
speed values and the reason for the de-
viation: 

(i) Speed variations greater than the 
specified limits are acceptable for up to 
2.0 seconds on any occasion. 

(ii) For vehicles that are not able to 
maintain acceleration as specified in 
paragraph (c)(5) of this section, do not 
count the insufficient acceleration as 
being outside the specified limits. 

(f) Figure 1 and Figure 2 of this sec-
tion show the range of acceptable speed 
tolerances for typical points during 
testing. Figure 1 of this section is typ-
ical of portions of the speed curve that 
are increasing or decreasing through-
out the 2-second time interval. Figure 2 
of this section is typical of portions of 
the speed curve that include a max-
imum or minimum value. 
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(g) Start testing as follows: 
(1) If a vehicle is already running and 

warmed up, and starting is not part of 

the test cycle, operate the vehicle as 
follows: 

VerDate Mar<15>2010 13:27 Aug 22, 2013 Jkt 229180 PO 00000 Frm 00920 Fmt 8010 Sfmt 8010 Y:\SGML\229180.XXX 229180 E
R

15
S

E
11

.1
05

<
/G

P
H

>

eh
ie

rs
 o

n 
D

S
K

2V
P

T
V

N
1P

R
O

D
 w

ith
 C

F
R

Figure 1 of §1066.430--Example of the allowable ranges for the driver's trace . 
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Figure 2 of § l066.430--Example of the allowable ranges for the driver's trace. 
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(i) For transient test cycles, control 
vehicle speeds to follow a drive sched-
ule consisting of a series of idles, accel-
erations, cruises, and decelerations. 

(ii) For cruise test cycles, control the 
vehicle operation to match the speed of 
the first phase of the test cycle. Follow 
the instructions in the standard-set-
ting part to determine how long to sta-
bilize the vehicle during each phase, 
how long to sample emissions at each 
phase, and how to transition between 
phases. 

(2) If engine starting is part of the 
test cycle, initiate data logging, sam-
pling of exhaust gases, and integrating 
measured values before starting the en-
gine. Initiate the driver’s trace when 
the engine starts. 

(h) At the end of each test interval, 
continue to operate all sampling and 
dilution systems to allow the response 
times to elapse. Then stop all sampling 
and recording, including the recording 
of background samples. Finally, stop 
any integrating devices and indicate 
the end of the duty cycle in the re-
corded data. 

(i) Shut down the vehicle if it is part 
of the test cycle or if testing is com-
plete. 

(j) If testing involves engine shut-
down followed by another test phase, 
start a timer for the vehicle soak when 
the engine shuts down. 

(k) Take the following steps after 
emission sampling is complete: 

(1) For any proportional batch sam-
ple, such as a bag sample or PM sam-
ple, verify that proportional sampling 
was maintained according to 40 CFR 
1065.545. Void any samples that did not 
maintain proportional sampling ac-
cording to specifications. 

(2) Place any used PM samples into 
covered or sealed containers and return 
them to the PM-stabilization environ-
ment. Follow the PM sample post-con-
ditioning and total weighing proce-
dures in 40 CFR 1065.595. 

(3) As soon as practical after the test 
cycle is complete, or optionally during 
the soak period if practical, perform 
the following: 

(i) Drift check all continuous gas 
analyzers and zero and span all batch 
gas analyzers no later than 30 minutes 
after the test cycle is complete, or dur-
ing the soak period if practical. 

(ii) Analyze any conventional gas-
eous batch samples no later than 30 
minutes after a test phase is complete, 
or during the soak period if practical. 
Analyze nonconventional gaseous 
batch samples, such as NMHCE sam-
pling with ethanol, as soon as prac-
ticable using good engineering judg-
ment. 

(iii) Analyze background samples no 
later than 60 minutes after the test 
cycle is complete. 

(4) After quantifying exhaust gases, 
verify drift as follows: 

(i) For batch and continuous gas ana-
lyzers, record the mean analyzer value 
after stabilizing a zero gas to the ana-
lyzer. Stabilization may include time 
to purge the analyzer of any sample 
gas, plus any additional time to ac-
count for analyzer response. 

(ii) Record the mean analyzer value 
after stabilizing the span gas to the an-
alyzer. Stabilization may include time 
to purge the analyzer of any sample 
gas, plus any additional time to ac-
count for analyzer response. 

(iii) Use these data to validate and 
correct for drift as described in 40 CFR 
1065.550. 

(l) [Reserved] 
(m) Measure and record ambient tem-

perature and pressure. Also measure 
humidity, as required, such as for cor-
recting NOX emissions. For testing ve-
hicles with the following engines, you 
must record ambient temperature con-
tinuously to verify that it remains 
within the temperature range specified 
in § 1066.420(b)(1) throughout the test: 

(1) Air-cooled engines. 
(2) Engines equipped with emission 

control devices that sense and respond 
to ambient temperature. 

(3) Any other engine for which good 
engineering judgment indicates that 
this is necessary to remain consistent 
with 40 CFR 1065.10(c)(1). 

Subpart F—Hybrids 

§ 1066.501 Overview. 

To correct fuel economy or emission 
results for Net Energy Change of the 
RESS, use the procedures specified for 
charge-sustaining operation in SAE 
J2711 (incorporated by reference in 
§ 1066.710). 
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