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§86.537-90

prescribed, the driving schedule indi-
cator shall be stopped. When the vehi-
cle restarts, the driving schedule indi-
cator shall be reactivated.

(2) If the engine stalls during some
operating mode other than idle, the
driving schedule indicator shall be
stopped, the vehicle shall then be re-
started and accelerated to the speed re-
quired at that point in the driving
schedule and the test continued. Dur-
ing acceleration to this point, shifting
shall be performed in accordance with
§86.528.

(3) If the vehicle will not restart
within one minute, the test shall be
voided, the vehicle removed from the
dynamometer, corrective action taken,
and the vehicle rescheduled for test.
The reason for the malfunction (if de-
termined) and the corrective action
taken shall be reported.

§86.537-90 Dynamometer test runs.

(a) The vehicle shall be allowed to
stand with the engine turned off (see
§86.5632 for required time). The vehicle
shall be stored prior to the emission
test in such a manner that precipita-
tion (e.g., rain or dew) does not occur
on the vehicle. The complete dyna-
mometer test consists of a cold start
drive of 12.0 km (7.5 mi), (10.9 km (6.8
mi) for Class I motorcycles) and simu-
lates a hot start drive of 12.0 km (7.5
mi), (10.9 km (6.8 mi) for Class I motor-
cycles). The vehicle is allowed to stand
on the dynamometer during the 10-
minute period between the cold and hot
start tests. The cold start is divided
into two periods. The first period, rep-
resenting the cold start ‘‘transient”
phase, terminates at the end of the de-
celeration which is scheduled to occur
at 505 seconds of the driving schedule.
The second period, representing the
‘“‘stabilized” phase, consists of the re-
mainder of the driving schedule includ-
ing engine shutdown. The hot start test
similarly consists of two periods. The
period, representing the hot start
“¢transient’” phase, terminates at the
same point in the driving schedule at
the first point of the cold start test.
The second period of the hot start test,
‘‘stabilized’” phase, is assumed to be
identical to the second period of the
cold start test. Therefore, the hot start
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test terminates after the first period
(505 seconds) is run.

(b) The following steps shall be taken
for each test:

(1) Place drive wheel of vehicle on dy-
namometer without starting engine.

(2) Activate vehicle cooling fan.

(3) For all vehicles, with the sample
selector valves in the ‘“‘standby’ posi-
tion connect evacuated sample collec-
tion bags to the dilute exhaust and di-
lution air sample collection systems.

(4) For methanol-fueled vehicles,
with the sample selector valves in the
“standby’’ position, insert fresh sample
collection impingers into the methanol
sample collection system, fresh
impingers or a fresh cartridge into the
formaldehyde sample collection system
and fresh impingers (or a single car-
tridge for formaldehyde) into the dilu-
tion air sample collection systems for
methanol and formaldehyde (back-
ground measurements of methanol and
formaldehyde may be omitted and con-
centrations assumed to be zero for cal-
culations in §86.544).

(5) Start the CVS (if not already on),
the sample pumps and the temperature
recorder. (The heat exchanger of the
constant volume sampler, if used,
methanol-fueled vehicle hydrocarbon
analyzer and sample lines should be
preheated to their respective operating
temperatures before the test begins.)

(6) Adjust the sample flow rates to
the desired flow rate and set the gas
flow measuring devices to zero.

(i) For gaseous bag samples (except
hydrocarbon samples), the minimum
flow rate is 0.17 cfm (0.08 1/s).

(ii) For hydrocarbon samples, the
minimum FID (or HFID in the case of
methanol-fueled vehicles) flow rate is
0.066 cfm (0.031 1/s).

(iii) For methanol samples, the flow
rates shall be set such that the system
meets the design criteria of §86.509. For
samples in which the concentration in
the primary impinger exceeds 0.5 mg/l,
it is recommended that the mass of
methanol collected in the secondary
impinger not exceed ten percent of the
total mass collected. For samples in
which the concentration in the pri-
mary impinger does not exceed 0.5 mg/
1, secondary impingers do not need to
be analyzed.
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(iv) For formaldehyde samples, the
flow rates shall be set such that the
system meets the design criteria of
§86.509. For impinger samples in which
the concentration of formaldehyde in
the primary impinger exceeds 0.1 mg/l,
it is recommended that the mass of
formaldehyde collected in the sec-
ondary impinger not exceed ten per-
cent of the total mass collected. For
samples in which the concentration in
the primary impinger does not exceed
0.1 mg/l, secondary impingers do not
need to be analyzed.

(7T) Attach the flexible exhaust tube
to the vehicle tailpipe(s).

(8) Start the gas flow measuring de-
vice, position the sample selector
valves to direct the sample flow into
the ‘‘transient’ exhaust sample bag,
the “‘transient’ methanol exhaust sam-
ple, the ‘‘transient’ formaldehyde ex-
haust sample, the ‘“‘transient’ dilution
air sample bag, the ‘“‘transient’” meth-
anol dilution air sample and the
“transient” formaldehyde dilution air
sample, turn the key on, and start
cranking the engine.

(9) Fifteen seconds after the engine
starts, place the transmission in gear.

(10) Twenty seconds after the engine
starts, begin the initial vehicle accel-
eration of the driving schedule.

(11) Operate the vehicle according to
the Urban Dynamometer Driving
Schedule (§86.515).

(12) At the end of the deceleration
which is scheduled to occur at 505 sec-
onds, simultaneously switch the sam-
ple flows from the ‘‘transient’ bags
and samples to ‘‘stabilized” bags and
samples, switch off gas flow measuring
device No. 1 and, start gas flow meas-
uring device No. 2. Before the accelera-
tion which is scheduled to occur at 510
seconds, record the measured roll or
shaft revolutions and reset the counter
or switch to a second counter. As soon
as possible, transfer the ‘‘stabilized”
exhaust and dilution air samples to the
analytical system and process the sam-
ples according to §86.540, obtaining a
stabilized reading of the exhaust bag
sample on all analyzers within 20 min-
utes of the end of the sample collection
phase of the test. Obtain methanol and
formaldehyde sample analyses, if appli-
cable, within 24 hours of the end of the
sample period. (If it is not possible to

§86.537-90

perform analysis on the methanol and
formaldehyde samples within 24 hours,
the samples should be stored in a dark
cold (4-10 °C) environment until anal-
ysis. The samples should be analyzed
within fourteen days.)

(13) Turn the engine off 2 seconds
after the end of the last deceleration
(at 1,369 seconds).

(14) Five seconds after the engine
stops running, simultaneously turn off
gas flow measuring device No. 2 and po-
sition the sample selector valves to the
‘“‘standby’ position (and open the
valves isolating particulate filter No. 1,
if applicable). Record the measured roll
or shaft revolutions (both gas meter or
flow measurement instrumentation
readings) and re-set the counter. As
soon as Dpossible, transfer the ‘‘sta-
bilized” exhaust and dilution air sam-
ples to the analytical system and proc-
ess the samples according to §86.540,
obtaining a stabilized reading of the
exhaust bag sample on all analyzers
within 20 minutes of the end of the
sample collection phase of the test. Ob-
tain methanol and formaldehyde sam-
ple analyses, if applicable, within 24
hours of the end of the sample period.
(If it is not possible to perform analysis
on the methanol and formaldehyde
samples within 24 hours, the samples
should be stored in a dark cold (4-10 °C)
environment until analysis. The sam-
ples should be analyzed within fourteen
days.)

(15) Immediately after the end of the
sample period, turn off the cooling fan.

(16) Turn off the CVS or disconnect
the exhaust tube from the tailpipe(s) of
the vehicle.

(17) Repeat the steps in paragraph (b)
(2) through (11) of this section for the
hot start test, except only two evacu-
ated sample bags, two methanol sample
impingers, and two formaldehyde sam-
ple impingers are required. The step in
paragraph (b)(8) of this section shall
begin between 9 and 11 minutes after
the end of the sample period for the
cold start test.

(18) At the end of the deceleration
which is scheduled to occur at 505 sec-
onds, simultaneously turn off gas flow
measuring device No. 1 and position
the sample selector valve to the
“standby’’ position. (Engine shutdown
is not part of the hot start test sample
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§86.540-90

period.) Record the measured roll or
shaft revolutions.

(19) As soon as possible, transfer the
hot start “‘transient’ exhaust and dilu-
tion air bag samples to the analytical
system and process the samples accord-
ing to §86.540 obtaining a stabilized
reading of the bag exhaust sample on
all analyzers within 20 minutes of the
end of the sample collection phase of
the test. Obtain methanol and form-
aldehyde sample analyses, if applica-
ble, within 24 hours of the end of the
sample period (if it is not possible to
perform analysis on the methanol and
formaldehyde samples within 24 hours,
the samples should be stored in a dark,
cold (-~ 0 °C) environment until anal-
ysis).

(20) Disconnect the exhaust tube
from the vehicle tailpipe(s) and remove
the vehicle from dynamometer.

(21) The CVS or CFV may be turned
off, if desired.

(22) Continuous monitoring of ex-
haust emissions will not normally be
allowed. Specific written approval
must be obtained from the Adminis-
trator for continuous monitoring of ex-
haust emissions.

[64 FR 145561, Apr. 11, 1989, as amended at 60
FR 34357, June 30, 1995]

§86.540-90 Exhaust sample analysis.

The following sequence of operations
shall be performed in conjunction with
each series of measurements:

(a) For CO, CO,, gasoline-fueled, nat-
ural gas-fueled, liquefied petroleum
gas-fueled and methanol-fueled motor-
cycle HC and, if appropriate, NOx:

(1) Zero the analyzers and obtain a
stable zero reading. Recheck after
tests.

(2) Introduce span gases and set in-
strument gains. In order to avoid er-
rors, span and calibrate at the same
flow rates used to analyze the test
sample. Span gases should have con-
centrations equal to 75 to 100 percent of
full scale. If gain has shifted signifi-
cantly on the analyzers, check the cali-
brations. Show actual concentrations
on chart.

(3) Check zeros; repeat the procedure
in paragraphs (a) (1) and (2) of this sec-
tion if required.

(4) Check flow rates and pressures.
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(5) Measure HC, CO, CO,, and, if ap-
propriate, NOx. concentrations of sam-
ples.

(6) Check zero and span points. If dif-
ference is greater than 2 percent of full
scale, repeat the procedure in para-
graphs (a) (1) through (5) of this sec-
tion.

(b) For CH;0H (methanol-fueled vehi-
cles), introduce test samples into the
gas chromatograph and measure the
concentration. This concentration is
Cwms in the calculations.

(¢c) For HCHO (methanol-fueled vehi-
cles), introduce test samples into the
high pressure liquid chromatograph
and measure the concentration of
formaldehyde as a
dinitropheylhydrazine derivative in
acetonitrile. This concentration is Cgs
in the calculations.

[64 FR 14552, Apr. 11, 1989, as amended at 59
FR 48515, Sept. 21, 1994; 60 FR 34357, June 30,
1995]

§86.542-90 Records required.

The following information shall be
recorded with respect to each test:

(a) Test number.

(b) System or device tested (brief de-
scription).

(c) Date and time of day for each part
of the test schedule.

(d) Instrument operator.

(e) Driver or operator.

(f) Vehicle: Make, Vehicle identifica-
tion number, Model year, Transmission
type, Odometer reading at initiation of
preconditioning, Engine displacement,
Engine family, Emission control sys-
tem, Recommended idle RPM, Nominal
fuel tank capacity, Inertial loading,
Actual curb mass recorded at 0 kilo-
meters, and Drive wheel tire pressure.

(g) Dynamometer serial number: As an
alternative to recording the dynamom-
eter serial number, a reference to a ve-
hicle test cell number may be used,
with the advance approval of the Ad-
ministrator, provided the test cell
records show the pertinent instrument
information.

(h) All pertinent instrument informa-
tion such as tuning-gain-serial number-
detector number-range. As an alter-
native, a reference to a vehicle test cell
number may be used, with the advance
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