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until contamination is eliminated. De-
termine the source of the contamina-
tion and take corrective action, such
as cleaning the system or replacing
contaminated portions.

(7) When the overflow HC concentra-
tion does not exceed 2 umol/mol, record
this value as Xucpre @and use it to correct
for HC contamination as described in
§1065.660.

(e) Perform the propane check as fol-
lows:

(1) For batch HC sampling, connect
clean storage media, such as evacuated
bags.

(2) Operate HC measurement instru-
ments according to the instrument
manufacturer’s instructions.

(3) If you will correct for dilution air
background concentrations of HC,
measure and record background HC in
the dilution air.

(4) Zero any integrating devices.

(5) Begin sampling, and start any
flow integrators.

(6) Release the contents of the CsHsg
reference cylinder at the rate you se-
lected. If you use a reference flow rate
of CzHs, start integrating this flow
rate.

(7) Continue to release the cylinder’s
contents until at least enough CsHg has
been released to ensure accurate quan-
tification of the reference CsHg and the
measured CzHs.

(8) Shut off the CszHs reference cyl-
inder and continue sampling until you
have accounted for time delays due to
sample transport and analyzer re-
sponse.

(9) Stop sampling and stop any inte-
grators.

(f) Perform post-test procedure as
follows:

(1) If you used batch sampling, ana-
lyze batch samples as soon as practical.

(2) After analyzing HC, correct for
contamination and background.

(3) Calculate total CszHg mass based
on your CVS and HC data as described
in §1065.650 and §1065.660, using the
molar mass of CsHg, Mcans, instead the
effective molar mass of HC, Myc.

(4) If you use a reference mass, deter-
mine the cylinder’s propane mass with-
in £0.5% and determine the CsHg ref-
erence mass by subtracting the empty
cylinder propane mass from the full
cylinder propane mass.

§1065.345

(5) Subtract the reference CzHg mass
from the calculated mass. If this dif-
ference is within 2.0 % of the reference
mass, the CVS passes this verification.
If not, take corrective action as de-
scribed in paragraph (a) of this section.

(g) Batch sampler verification. You
may repeat the propane check to verify
a batch sampler, such as a PM sec-
ondary dilution system.

(1) Configure the HC sampling system
to extract a sample near the location
of the batch sampler’s storage media
(such as a PM filter). If the absolute
pressure at this location is too low to
extract an HC sample, you may sample
HC from the batch sampler pump’s ex-
haust. Use caution when sampling from
pump exhaust because an otherwise ac-
ceptable pump leak downstream of a
batch sampler flow meter will cause a
false failure of the propane check.

(2) Repeat the propane check de-
scribed in this section, but sample HC
from the batch sampler.

(3) Calculate C3Hs mass, taking into
account any secondary dilution from
the batch sampler.

(4) Subtract the reference CsHsg mass
from the calculated mass. If this dif-
ference is within 5% of the reference
mass, the batch sampler passes this
verification. If not, take corrective ac-
tion as described in paragraph (a) of
this section.

§1065.345 Vacuum-side leak

verification.

(a) Scope and frequency. Upon initial
sampling system installation, after
major maintenance, and before each
test according to subpart F of this part
for laboratory tests and according to
subpart J of this part for field tests,
verify that there are no significant
vacuum-side leaks using one of the
leak tests described in this section.

(b) Measurement principles. A leak
may be detected either by measuring a
small amount of flow when there
should be zero flow, or by detecting the
dilution of a known concentration of
span gas when it flows through the vac-
uum side of a sampling system.

(c) Low-flow leak test. Test a sampling
system for low-flow leaks as follows:

(1) Seal the probe end of the system
by taking one of the following steps:
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(i) Cap or plug the end of the sample
probe.

(ii) Disconnect the transfer line at
the probe and cap or plug the transfer
line.

(iii) Close a leak-tight valve in-line
between a probe and transfer line.

(2) Operate all vacuum pumps. After
stabilizing, verify that the flow
through the vacuum-side of the sam-
pling system is less than 0.5 % of the
system’s normal in-use flow rate. You
may estimate typical analyzer and by-
pass flows as an approximation of the
system’s normal in-use flow rate.

(d) Dilution-of-span-gas leak test. Test
any analyzer, other than a FID, for di-
lution of span gas as follows, noting
that this configuration requires an
overflow span gas system:

(1) Prepare a gas analyzer as you
would for emission testing.

(2) Supply span gas to the analyzer
port and verify that it measures the
span gas concentration within its ex-
pected measurement accuracy and re-
peatability.

(3) Route overflow span gas to one of
the following locations in the sampling
system:

(i) The end of the sample probe.

(ii) Disconnect the transfer line at
the probe connection, and overflow the
span gas at the open end of the transfer
line.

(iii) A three-way valve installed in-
line between a probe and its transfer
line, such as a system overflow zero
and span port.

(4) Verify that the measured overflow
span gas concentration is within the
measurement accuracy and repeat-
ability of the analyzer. A measured
value lower than expected indicates a
leak, but a value higher than expected
may indicate a problem with the span
gas or the analyzer itself. A measured
value higher than expected does not in-
dicate a leak.

CO AND CO,; MEASUREMENTS

§1065.350 H.O
verification for CO-
lyzers.

(a) Scope and frequency. If you meas-
ure CO; using an NDIR analyzer, verify
the amount of H>O interference after
initial analyzer installation and after
major maintenance.

interference
NDIR ana-
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(b) Measurement principles. HO can
interfere with an NDIR analyzer’s re-
sponse to COs,.

If the NDIR analyzer uses compensa-
tion algorithms that utilize measure-
ments of other gases to meet this in-
terference verification, simultaneously
conduct these other measurements to
test the compensation algorithms dur-
ing the analyzer interference
verification.

(c) System requirements. A CO, NDIR
analyzer must have an H;O inter-
ference that is within +2% of the flow-
weighted mean CO, concentration ex-
pected at the standard, though we
strongly recommend a lower inter-
ference that is within £1%.

(d) Procedure. Perform the
ference verification as follows:

(1) Start, operate, zero, and span the
CO2 NDIR analyzer as you would before
an emission test.

(2) Create a water-saturated test gas
by bubbling zero air that meets the
specifications in §1065.750 through dis-
tilled water in a sealed vessel at (25
+10) °C.

(3) Introduce the water-saturated
test gas upstream of any sample dryer,
if one is used during testing.

(4) Allow time for the analyzer re-
sponse to stabilize. Stabilization time
may include time to purge the transfer
line and to account for analyzer re-
sponse.

(5) While the analyzer measures the
sample’s concentration, record 30 sec-
onds of sampled data. Calculate the
arithmetic mean of this data. The ana-
lyzer meets the interference
verification if this value is within +2%
of the flow-weighted mean concentra-
tion of CO; expected at the standard.

(e) Exceptions. The following excep-
tions apply:

(1) You may omit this verification if
you can show by engineering analysis
that for your CO, sampling system and
your emission-calculation procedures,
the H20 interference for your CO, NDIR
analyzer always affects your brake-spe-
cific emission results within +0.5% of
each of the applicable standards.

(2) You may use a CO, NDIR analyzer
that you determine does not meet this
verification, as long as you try to cor-
rect the problem and the measurement
deficiency does not adversely affect

inter-

728



