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Environmental Protection Agency § 1065.341 

[70 FR 40516, July 13, 2005, as amended at 73 

FR 37305, June 30, 2008; 75 FR 68463, Nov. 8, 

2010; 76 FR 57445, Sept. 15, 2011] 

§ 1065.341 CVS, PFD, and batch sam-
pler verification (propane check). 

(a) A propane check serves as a CVS 

verification to determine if there is a 

discrepancy in measured values of di-

luted exhaust flow. You may use the 

same procedure to verify PFDs and 

batch samplers. For purposes of PFD 

and batch sampler verification, read 

the term CVS to mean PFD or batch 

sampler as appropriate. A propane 

check also serves as a batch-sampler 

verification to determine if there is a 

discrepancy in a batch sampling sys-

tem that extracts a sample from a 

CVS, as described in paragraph (g) of 

this section. Using good engineering 

judgment and safe practices, this check 

may be performed using a gas other 

than propane, such as CO2 or CO. A 

failed propane check might indicate 

one or more problems that may require 

corrective action, as follows: 

(1) Incorrect analyzer calibration. Re-

calibrate, repair, or replace the FID an-

alyzer.

(2) Leaks. Inspect CVS tunnel, con-

nections, fasteners, and HC sampling 

system, and repair or replace compo-

nents.

(3) Poor mixing. Perform the 

verification as described in this section 

while traversing a sampling probe 

across the tunnel’s diameter, vertically 

and horizontally. If the analyzer re-

sponse indicates any deviation exceed-

ing ±2% of the mean measured con-

centration, consider operating the CVS 

at a higher flow rate or installing a 

mixing plate or orifice to improve mix-

ing.

(4) Hydrocarbon contamination in the 
sample system. Perform the hydro-

carbon-contamination verification as 

described in § 1065.520. 

(5) Change in CVS calibration. Perform

a calibration of the CVS flow meter as 

described in § 1065.340. 

(6) Flow meter entrance effects. Inspect

the CVS tunnel to determine whether 

the entrance effects from the piping 

configuration upstream of the flow 

meter adversely affect the flow meas-

urement.

(7) Other problems with the CVS or sam-
pling verification hardware or software. 

Inspect the CVS system, CVS 

verification hardware, and software for 

discrepancies.

(b) A propane check uses either a ref-

erence mass or a reference flow rate of 

C3H8 as a tracer gas in a CVS. Note 

that if you use a reference flow rate, 

account for any non-ideal gas behavior 

of C3H8 in the reference flow meter. 

Refer to § 1065.640 and § 1065.642, which 

describe how to calibrate and use cer-

tain flow meters. Do not use any ideal 

gas assumptions in § 1065.640 and 

§ 1065.642. The propane check compares 

the calculated mass of injected C3H8

using HC measurements and CVS flow 

rate measurements with the reference 

value.

(c) Prepare for the propane check as 

follows:

(1) If you use a reference mass of C3H8

instead of a reference flow rate, obtain 

a cylinder charged with C3H8. Deter-

mine the reference cylinder’s mass of 

C3H8 within ±0.5% of the amount of 

C3H8 that you expect to use. 

(2) Select appropriate flow rates for 

the CVS and C3H8.

(3) Select a C3H8 injection port in the 

CVS. Select the port location to be as 

close as practical to the location where 

you introduce engine exhaust into the 

CVS. Connect the C3H8 cylinder to the 

injection system. 

(4) Operate and stabilize the CVS. 

(5) Preheat or precool any heat ex-

changers in the sampling system. 

(6) Allow heated and cooled compo-

nents such as sample lines, filters, 

chillers, and pumps to stabilize at oper-

ating temperature. 

(7) You may purge the HC sampling 

system during stabilization. 

(8) If applicable, perform a vacuum 

side leak verification of the HC sam-

pling system as described in § 1065.345. 

(9) You may also conduct any other 

calibrations or verifications on equip-

ment or analyzers. 

(d) If you performed the vacuum-side 

leak verification of the HC sampling 

system as described in paragraph (c)(8) 

of this section, you may use the HC 

contamination procedure in § 1065.520(f) 

to verify HC contamination. Otherwise, 

zero, span, and verify contamination of 

the HC sampling system, as follows: 
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(1) Select the lowest HC analyzer 

range that can measure the C3H8 con-

centration expected for the CVS and 

C3H8 flow rates. 

(2) Zero the HC analyzer using zero 

air introduced at the analyzer port. 

(3) Span the HC analyzer using C3H8

span gas introduced at the analyzer 

port.

(4) Overflow zero air at the HC probe 

inlet or into a tee near the outlet of 

the probe. 

(5) Measure the stable HC concentra-

tion of the HC sampling system as 

overflow zero air flows. For batch HC 

measurement, fill the batch container 

(such as a bag) and measure the HC 

overflow concentration. 

(6) If the overflow HC concentration 

exceeds 2 μmol/mol, do not proceed 

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 μmol/mol, record 

this value as xTHCinit and use it to cor-

rect 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 C3H8

reference cylinder at the rate you se-

lected. If you use a reference flow rate 

of C3H8, start integrating this flow 

rate.

(7) Continue to release the cylinder’s 

contents until at least enough C3H8 has

been released to ensure accurate quan-

tification of the reference C3H8 and the 

measured C3H8.

(8) Shut off the C3H8 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 C3H8 mass based 

on your CVS and HC data as described 

in § 1065.650 (40 CFR 1066.605 for vehicle 

testing) and § 1065.660, using the molar 

mass of C3H8, MC3H8, instead the effec-

tive molar mass of HC, MHC.

(4) If you use a reference mass, deter-

mine the cylinder’s propane mass with-

in ±0.5% and determine the C3H8 ref-

erence mass by subtracting the empty 

cylinder propane mass from the full 

cylinder propane mass. 

(5) Subtract the reference C3H8 mass

from the calculated mass. If this dif-

ference is within ±2% of the reference 

mass, the CVS passes this verification. 

If not, take corrective action as de-

scribed in paragraph (a) of this section. 

(g) You may repeat the propane 

check to verify a batch sampler, such 

as a PM secondary 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 C3H8 mass, taking into 

account any secondary dilution from 

the batch sampler. 

(4) Subtract the reference C3H8 mass

from the calculated mass. If this dif-

ference is within ±5% of the reference 

mass, the batch sampler passes this 
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verification. If not, take corrective ac-

tion as described in paragraph (a) of 

this section. 

[70 FR 40516, July 13, 2005, as amended at 73 

FR 37307, June 30, 2008; 73 FR 59328, Oct. 8, 

2008; 76 FR 57447, Sept. 15, 2011; 79 FR 23768, 

Apr. 28, 2014] 

§ 1065.342 Sample dryer verification. 

(a) Scope and frequency. If you use a 

sample dryer as allowed in 

§ 1065.145(e)(2) to remove water from the 

sample gas, verify the performance 

upon installation, after major mainte-

nance, for thermal chiller. For osmotic 

membrane dryers, verify the perform-

ance upon installation, after major 

maintenance, and within 35 days of 

testing.

(b) Measurement principles. Water can 

inhibit an analyzer’s ability to prop-

erly measure the exhaust component of 

interest and thus is sometimes re-

moved before the sample gas reaches 

the analyzer. For example water can 

negatively interfere with a CLD’s NOX

response through collisional quenching 

and can positively interfere with an 

NDIR analyzer by causing a response 

similar to CO. 

(c) System requirements. The sample 

dryer must meet the specifications as 

determined in § 1065.145(e)(2) for dew-

point, Tdew, and absolute pressure, ptotal,

downstream of the osmotic-membrane 

dryer or thermal chiller. 

(d) Sample dryer verification procedure. 
Use the following method to determine 

sample dryer performance. Run this 

verification with the dryer and associ-

ated sampling system operating in the 

same manner you will use for emission 

testing (including operation of sample 

pumps). You may run this verification 

test on multiple sample dryers sharing 

the same sampling system at the same 

time. You may run this verification on 

the sample dryer alone, but you must 

use the maximum gas flow rate ex-

pected during testing. You may use 

good engineering judgment to develop 

a different protocol. 

(1) Use PTFE or stainless steel tub-

ing to make necessary connections. 

(2) Humidify room air, N2, or purified 

air by bubbling it through distilled 

water in a sealed vessel that humidifies 

the gas to the highest sample water 

content that you estimate during emis-

sion sampling. 

(3) Introduce the humidified gas up-

stream of the sample dryer. You may 

disconnect the transfer line from the 

probe and introduce the humidified gas 

at the inlet of the transfer line of the 

sample system used during testing. 

You may use the sample pumps in the 

sample system to draw gas through the 

vessel.

(4) Maintain the sample lines, fit-

tings, and valves from the location 

where the humidified gas water con-

tent is measured to the inlet of the 

sampling system at a temperature at 

least 5 °C above the local humidified 

gas dewpoint. For dryers used in NOX

sample systems, verify the sample sys-

tem components used in this 

verification prevent aqueous condensa-

tion as required in § 1065.145(d)(1)(i). We 

recommend that the sample system 

components be maintained at least 5 °C
above the local humidified gas dew-

point to prevent aqueous condensation. 

(5) Measure the humidified gas dew-

point, Tdew, and absolute pressure, ptotal,

as close as possible to the inlet of the 

sample dryer or inlet of the sample sys-

tem to verify the water content is at 

least as high as the highest value that 

you estimated during emission sam-

pling. You may verify the water con-

tent based on any humidity parameter 

(e.g. mole fraction water, local dew-

point, or absolute humidity). 

(6) Measure the humidified gas dew-

point, Tdew, and absolute pressure, ptotal,

as close as possible to the outlet of the 

sample dryer. Note that the dewpoint 

changes with absolute pressure. If the 

dewpoint at the sample dryer outlet is 

measured at a different pressure, then 

this reading must be corrected to the 

dewpoint at the sample dryer absolute 

pressure, ptotal.

(7) The sample dryer meets the 

verification if the dewpoint at the sam-

ple dryer pressure as measured in para-

graph (d)(6) of this section is less than 

the dewpoint corresponding to the sam-

ple dryer specifications as determined 

in § 1065.145(e)(2) plus 2 °C or if the mole 

fraction of water as measured in (d)(6) 

is less than the corresponding sample 

dryer specifications plus 0.002 mol/mol. 

(e) Alternate sample dryer verification 
procedure. The following method may 
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