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(3) Varying dilution-ratio PFD. All 

the following provisions apply for vary-

ing dilution-ratio PFD: 

(i) Use a control system with sensors 

and actuators that can maintain pro-

portional sampling over intervals as 

short as 200 ms (i.e., 5 Hz control). 

(ii) For control input, you may use 

any sensor output from one or more 

measurements; for example, intake-air 

flow, fuel flow, exhaust flow, engine 

speed, and intake manifold tempera-

ture and pressure. 

(iii) Account for any emission transit 

time in the PFD system, as necessary. 

(iv) You may use preprogrammed 

data if they have been determined for 

the specific test site, duty cycle, and 

test engine from which you dilute 

emissions.

(v) We recommend that you run prac-

tice cycles to meet the verification cri-

teria in § 1065.545. Note that you must 

verify every emission test by meeting 

the verification criteria with the data 

from that specific test. Data from pre-

viously verified practice cycles or 

other tests may not be used to verify a 

different emission test. 

(vi) You may not use a PFD system 

that requires preparatory tuning or 

calibration with a CVS or with the 

emission results from a CVS. Rather, 

you must be able to independently cali-

brate the PFD. 

(e) Dilution air temperature, dilution 
ratio, residence time, and temperature 
control of PM samples. Dilute PM sam-

ples at least once upstream of transfer 

lines. You may dilute PM samples up-

stream of a transfer line using full-flow 

dilution, or partial-flow dilution imme-

diately downstream of a PM probe. In 

the case of partial-flow dilution, you 

may have up to 26 cm of insulated 

length between the end of the probe 

and the dilution stage, but we rec-

ommend that the length be as short as 

practical. The intent of these specifica-

tions is to minimize heat transfer to or 

from the emission sample before the 

final stage of dilution, other than the 

heat you may need to add to prevent 

aqueous condensation. This is accom-

plished by initially cooling the sample 

through dilution. Configure dilution 

systems as follows: 

(1) Set the dilution air temperature 

to (25 ±5) °C. Use good engineering judg-

ment to select a location to measure 

this temperature that is as close as 

practical upstream of the point where 

dilution air mixes with raw exhaust. 

(2) For any PM dilution system (i.e., 

CVS or PFD), add dilution air to the 

raw exhaust such that the minimum 

overall ratio of diluted exhaust to raw 

exhaust is within the range of (5:1 to 

7:1) and is at least 2:1 for any primary 

dilution stage. Base this minimum 

value on the maximum engine exhaust 

flow rate for a given test interval. Ei-

ther measure the maximum exhaust 

flow during a practice run of the test 

interval or estimate it based on good 

engineering judgment (for example, 

you might rely on manufacturer-pub-

lished literature). 

(3) Configure any PM dilution system 

to have an overall residence time of (1.0 

to 5.5) s, as measured from the location 

of initial dilution air introduction to 

the location where PM is collected on 

the sample media. Also configure the 

system to have a residence time of at 

least 0.50 s, as measured from the loca-

tion of final dilution air introduction 

to the location where PM is collected 

on the sample media. When deter-

mining residence times within sam-

pling system volumes, use an assumed 

flow temperature of 25 °C and pressure 

of 101.325 kPa. 

(4) Control sample temperature to a 

(47 ±5) °C tolerance, as measured any-

where within 20 cm upstream or down-

stream of the PM storage media (such 

as a filter). Measure this temperature 

with a bare-wire junction thermo-

couple with wires that are (0.500 ±0.025)

mm diameter, or with another suitable 

instrument that has equivalent per-

formance.

[79 FR 23754, Apr. 28, 2014] 

§ 1065.145 Gaseous and PM probes, 
transfer lines, and sampling system 
components.

(a) Continuous and batch sampling. De-

termine the total mass of each con-

stituent with continuous or batch sam-

pling. Both types of sampling systems 

have probes, transfer lines, and other 

sampling system components that are 

described in this section. 

(b) Options for engines with multiple 
exhaust stacks. Measure emissions from 
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a test engine as described in this para-

graph (b) if it has multiple exhaust 

stacks. You may choose to use dif-

ferent measurement procedures for dif-

ferent pollutants under this paragraph 

(b) for a given test. For purposes of this 

part 1065, the test engine includes all 

the devices related to converting the 

chemical energy in the fuel to the en-

gine’s mechanical output energy. This 

may or may not involve vehicle- or 

equipment-based devices. For example, 

all of an engine’s cylinders are consid-

ered to be part of the test engine even 

if the exhaust is divided into separate 

exhaust stacks. As another example, 

all the cylinders of a diesel-electric lo-

comotive are considered to be part of 

the test engine even if they transmit 

power through separate output shafts, 

such as might occur with multiple en-

gine-generator sets working in tandem. 

Use one of the following procedures to 

measure emissions with multiple ex-

haust stacks: 

(1) Route the exhaust flow from the 

multiple stacks into a single flow as 

described in § 1065.130(c)(6). Sample and 

measure emissions after the exhaust 

streams are mixed. Calculate the emis-

sions as a single sample from the entire 

engine. We recommend this as the pre-

ferred option, since it requires only a 

single measurement and calculation of 

the exhaust molar flow for the entire 

engine.

(2) Sample and measure emissions 

from each stack and calculate emis-

sions separately for each stack. Add 

the mass (or mass rate) emissions from 

each stack to calculate the emissions 

from the entire engine. Testing under 

this paragraph (b)(2) requires meas-

uring or calculating the exhaust molar 

flow for each stack separately. If the 

exhaust molar flow in each stack can-

not be calculated from combustion air 

flow(s), fuel flow(s), and measured gas-

eous emissions, and it is impractical to 

measure the exhaust molar flows di-

rectly, you may alternatively propor-

tion the engine’s calculated total ex-

haust molar flow rate (where the flow 

is calculated using combustion air 

mass flow(s), fuel mass flow(s), and 

emissions concentrations) based on ex-

haust molar flow measurements in 

each stack using a less accurate, non- 

traceable method. For example, you 

may use a total pressure probe and 

static pressure measurement in each 

stack.

(3) Sample and measure emissions 

from one stack and repeat the duty 

cycle as needed to collect emissions 

from each stack separately. Calculate 

the emissions from each stack and add 

the separate measurements to cal-

culate the mass (or mass rate) emis-

sions from the entire engine. Testing 

under this paragraph (b)(3) requires 

measuring or calculating the exhaust 

molar flow for each stack separately. 

You may alternatively proportion the 

engine’s calculated total exhaust molar 

flow rate based on calculation and 

measurement limitations as described 

in paragraph (b)(2) of this section. Use 

the average of the engine’s total power 

or work values from the multiple test 

runs to calculate brake-specific emis-

sions. Divide the total mass (or mass 

rate) of each emission by the average 

power (or work). You may alter-

natively use the engine power or work 

associated with the corresponding 

stack during each test run if these val-

ues can be determined for each stack 

separately.

(4) Sample and measure emissions 

from each stack separately and cal-

culate emissions for the entire engine 

based on the stack with the highest 

concentration. Testing under this para-

graph (b)(4) requires only a single ex-

haust flow measurement or calculation 

for the entire engine. You may deter-

mine which stack has the highest con-

centration by performing multiple test 

runs, reviewing the results of earlier 

tests, or using good engineering judg-

ment. Note that the highest concentra-

tion of different pollutants may occur 

in different stacks. Note also that the 

stack with the highest concentration 

of a pollutant during a test interval for 

field testing may be a different stack 

than the one you identified based on 

average concentrations over a duty 

cycle.

(5) Sample emissions from each stack 

separately and combine the wet sample 

streams from each stack proportion-

ally to the exhaust molar flows in each 

stack. Measure the emission concentra-

tions and calculate the emissions for 

the entire engine based on these 

weighted concentrations. Testing 
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under this paragraph (b)(5) requires 

measuring or calculating the exhaust 

molar flow for each stack separately 

during the test run to proportion the 

sample streams from each stack. If it is 

impractical to measure the exhaust 

molar flows directly, you may alter-

natively proportion the wet sample 

streams based on less accurate, non- 

traceable flow methods. For example, 

you may use a total pressure probe and 

static pressure measurement in each 

stack. The following restrictions apply 

for testing under this paragraph (b)(5): 

(i) You must use an accurate, trace-

able measurement or calculation of the 

engine’s total exhaust molar flow rate 

for calculating the mass of emissions 

from the entire engine. 

(ii) You may dry the single, com-

bined, proportional sample stream; you 

may not dry the sample streams from 

each stack separately. 

(iii) You must measure and propor-

tion the sample flows from each stack 

with active flow controls. For PM sam-

pling, you must measure and propor-

tion the diluted sample flows from 

each stack with active flow controls 

that use only smooth walls with no 

sudden change in cross-sectional area. 

For example, you may control the di-

lute exhaust PM sample flows using 

electrically conductive vinyl tubing 

and a control device that pinches the 

tube over a long enough transition 

length so no flow separation occurs. 

(iv) For PM sampling, the transfer 

lines from each stack must be joined so 

the angle of the joining flows is 12.5° or

less. Note that the exhaust manifold 

must meet the same specifications as 

the transfer line according to para-

graph (d) of this section. 

(6) Sample emissions from each stack 

separately and combine the wet sample 

streams from each stack equally. 

Measure the emission concentrations 

and calculate the emissions for the en-

tire engine based on these measured 

concentrations. Testing under this 

paragraph (b)(6) assumes that the raw- 

exhaust and sample flows are the same 

for each stack. The following restric-

tions apply for testing under this para-

graph (b)(6): 

(i) You must measure and dem-

onstrate that the sample flow from 

each stack is within 5% of the value 

from the stack with the highest sample 

flow. You may alternatively ensure 

that the stacks have equal flow rates 

without measuring sample flows by de-

signing a passive sampling system that 

meets the following requirements: 

(A) The probes and transfer line 

branches must be symmetrical, have 

equal lengths and diameters, have the 

same number of bends, and have no fil-

ters.

(B) If probes are designed such that 

they are sensitive to stack velocity, 

the stack velocity must be similar at 

each probe. For example, a static pres-

sure probe used for gaseous sampling is 

not sensitive to stack velocity. 

(C) The stack static pressure must be 

the same at each probe. You can meet 

this requirement by placing probes at 

the end of stacks that are vented to at-

mosphere.

(D) For PM sampling, the transfer 

lines from each stack must be joined so 

the angle of the joining flows is 12.5° or

less. Note that the exhaust manifold 

must meet the same specifications as 

the transfer line according to para-

graph (d) of this section. 

(ii) You may use the procedure in 

this paragraph (b)(6) only if you per-

form an analysis showing that the re-

sulting error due to imbalanced stack 

flows and concentrations is either at or 

below 2%. You may alternatively show 

that the resulting error does not im-

pact your ability to demonstrate com-

pliance with applicable standards. For 

example, you may use less accurate, 

non-traceable measurements of emis-

sion concentrations and molar flow in 

each stack and demonstrate that the 

imbalances in flows and concentrations 

cause 2% or less error. 

(iii) For a two-stack engine, you may 

use the procedure in this paragraph 

(b)(6) only if you can show that the 

stack with the higher flow has the 

lower average concentration for each 

pollutant over the duty cycle. 

(iv) You must use an accurate, trace-

able measurement or calculation of the 

engine’s total exhaust molar flow rate 

for calculating the mass of emissions 

from the entire engine. 

(v) You may dry the single, equally 

combined, sample stream; you may not 

dry the sample streams from each 

stack separately. 
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(vi) You may determine your exhaust 

flow rates with a chemical balance of 

exhaust gas concentrations and either 

intake air flow or fuel flow. 

(c) Gaseous and PM sample probes. A

probe is the first fitting in a sampling 

system. It protrudes into a raw or di-

luted exhaust stream to extract a sam-

ple, such that its inside and outside 

surfaces are in contact with the ex-

haust. A sample is transported out of a 

probe into a transfer line, as described 

in paragraph (d) of this section. The 

following provisions apply to sample 

probes:

(1) Probe design and construction. Use

sample probes with inside surfaces of 

300 series stainless steel or, for raw ex-

haust sampling, use any nonreactive 

material capable of withstanding raw 

exhaust temperatures. Locate sample 

probes where constituents are mixed to 

their mean sample concentration. Take 

into account the mixing of any crank-

case emissions that may be routed into 

the raw exhaust. Locate each probe to 

minimize interference with the flow to 

other probes. We recommend that all 

probes remain free from influences of 

boundary layers, wakes, and eddies— 

especially near the outlet of a raw-ex-

haust stack where unintended dilution 

might occur. Make sure that purging 

or back-flushing of a probe does not in-

fluence another probe during testing. 

You may use a single probe to extract 

a sample of more than one constituent 

as long as the probe meets all the spec-

ifications for each constituent. 

(2) Gaseous sample probes. Use either 

single-port or multi-port probes for 

sampling gaseous emissions. You may 

orient these probes in any direction 

relative to the raw or diluted exhaust 

flow. For some probes, you must con-

trol sample temperatures, as follows: 

(i) For probes that extract NOX from

diluted exhaust, control the probe’s 

wall temperature to prevent aqueous 

condensation.

(ii) For probes that extract hydro-

carbons for THC or NMHC analysis 

from the diluted exhaust of compres-

sion-ignition engines, two-stroke 

spark-ignition engines, or four-stroke 

spark-ignition engines at or below 19 

kW, we recommend heating the probe 

to minimize hydrocarbon contamina-

tion consistent with good engineering 

judgment. If you routinely fail the con-

tamination check in the 1065.520 pre-

test check, we recommend heating the 

probe section to approximately 190 °C
to minimize contamination. 

(3) PM sample probes. Use PM probes 

with a single opening at the end. Ori-

ent PM probes to face directly up-

stream. If you shield a PM probe’s 

opening with a PM pre-classifier such 

as a hat, you may not use the 

preclassifier we specify in paragraph 

(f)(1) of this section. We recommend 

sizing the inside diameter of PM probes 

to approximate isokinetic sampling at 

the expected mean flow rate. 

(d) Transfer lines. You may use trans-

fer lines to transport an extracted sam-

ple from a probe to an analyzer, stor-

age medium, or dilution system, noting 

certain restrictions for PM sampling in 

§ 1065.140(e). Minimize the length of all 

transfer lines by locating analyzers, 

storage media, and dilution systems as 

close to probes as practical. We rec-

ommend that you minimize the num-

ber of bends in transfer lines and that 

you maximize the radius of any un-

avoidable bend. Avoid using 90° elbows,

tees, and cross-fittings in transfer 

lines. Where such connections and fit-

tings are necessary, take steps, using 

good engineering judgment, to ensure 

that you meet the temperature toler-

ances in this paragraph (d). This may 

involve measuring temperature at var-

ious locations within transfer lines and 

fittings. You may use a single transfer 

line to transport a sample of more than 

one constituent, as long as the transfer 

line meets all the specifications for 

each constituent. The following con-

struction and temperature tolerances 

apply to transfer lines: 

(1) Gaseous samples. Use transfer lines 

with inside surfaces of 300 series stain-

less steel, PTFE, VitonTM, or any other 

material that you demonstrate has bet-

ter properties for emission sampling. 

For raw exhaust sampling, use a non- 

reactive material capable of with-

standing raw exhaust temperatures. 

You may use in-line filters if they do 

not react with exhaust constituents 

and if the filter and its housing meet 

the same temperature requirements as 

the transfer lines, as follows: 

(i) For NOX transfer lines upstream of 

either an NO2-to-NO converter that 
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meets the specifications of § 1065.378 or 

a chiller that meets the specifications 

of § 1065.376, maintain a sample tem-

perature that prevents aqueous con-

densation.

(ii) For THC transfer lines for testing 

compression-ignition engines, two- 

stroke spark-ignition engines, or four- 

stroke spark-ignition engines at or 

below 19 kW, maintain a wall tempera-

ture tolerance throughout the entire 

line of (191 ±11) °C. If you sample from 

raw exhaust, you may connect an 

unheated, insulated transfer line di-

rectly to a probe. Design the length 

and insulation of the transfer line to 

cool the highest expected raw exhaust 

temperature to no lower than 191 °C, as 

measured at the transfer line’s outlet. 

For dilute sampling, you may use a 

transition zone between the probe and 

transfer line of up to 92 cm to allow 

your wall temperature to transition to 

(191 ±11) °C.

(2) PM samples. We recommend heat-

ed transfer lines or a heated enclosure 

to minimize temperature differences 

between transfer lines and exhaust con-

stituents. Use transfer lines that are 

inert with respect to PM and are elec-

trically conductive on the inside sur-

faces. We recommend using PM trans-

fer lines made of 300 series stainless 

steel. Electrically ground the inside 

surface of PM transfer lines. 

(e) Optional sample-conditioning com-
ponents for gaseous sampling. You may 

use the following sample-conditioning 

components to prepare gaseous samples 

for analysis, as long as you do not in-

stall or use them in a way that ad-

versely affects your ability to show 

that your engines comply with all ap-

plicable gaseous emission standards. 

(1) NO2-to-NO converter. You may use 

an NO2-to-NO converter that meets the 

converter conversion verification spec-

ified in § 1065.378 at any point upstream 

of a NOX analyzer, sample bag, or other 

storage medium. 

(2) Sample dryer. You may use either 

type of sample dryer described in this 

paragraph (e)(2) to decrease the effects 

of water on gaseous emission measure-

ments. You may not use a chemical 

dryer, or use dryers upstream of PM 

sample filters. 

(i) Osmotic-membrane. You may use an 

osmotic-membrane dryer upstream of 

any gaseous analyzer or storage me-

dium, as long as it meets the tempera-

ture specifications in paragraph (d)(1) 

of this section. Because osmotic-mem-

brane dryers may deteriorate after pro-

longed exposure to certain exhaust 

constituents, consult with the mem-

brane manufacturer regarding your ap-

plication before incorporating an os-

motic-membrane dryer. Monitor the 

dewpoint, Tdew, and absolute pressure, 

ptotal, downstream of an osmotic-mem-

brane dryer. You may use continuously 

recorded values of Tdew and ptotal in the 

amount of water calculations specified 

in § 1065.645. For our testing we may use 

average temperature and pressure val-

ues over the test interval or a nominal 

pressure value that we estimate as the 

dryer’s average pressure expected dur-

ing testing as constant values in the 

amount of water calculations specified 

in § 1065.645. For your testing, you may 

use the maximum temperature or min-

imum pressure values observed during 

a test interval or duty cycle or the 

high alarm temperature setpoint or 

low alarm pressure setpoint as con-

stant values in the calculations speci-

fied in § 1065.645. For your testing, you 

may also use a nominal ptotal, which you 

may estimate as the dryer’s lowest ab-

solute pressure expected during test-

ing.

(ii) Thermal chiller. You may use a 

thermal chiller upstream of some gas 

analyzers and storage media. You may 

not use a thermal chiller upstream of a 

THC measurement system for compres-

sion-ignition engines, two-stroke 

spark-ignition engines, or four-stroke 

spark-ignition engines at or below 19 

kW. If you use a thermal chiller up-

stream of an NO2-to-NO converter or in 

a sampling system without an NO2-to-

NO converter, the chiller must meet 

the NO2 loss-performance check speci-

fied in § 1065.376. Monitor the dewpoint, 

Tdew, and absolute pressure, p total, down-

stream of a thermal chiller. You may 

use continuously recorded values of 

Tdew and ptotal in the amount of water 

calculations specified in § 1065.645. If it 

is valid to assume the degree of satura-

tion in the thermal chiller, you may 

calculate T dew based on the known 

chiller performance and continuous 

monitoring of chiller temperature, 
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Tchiller. If it is valid to assume a con-

stant temperature offset between Tchiller

and Tdew, due to a known and fixed 

amount of sample reheat between the 

chiller outlet and the temperature 

measurement location, you may factor 

in this assumed temperature offset 

value into emission calculations. If we 

ask for it, you must show by engineer-

ing analysis or by data the validity of 

any assumptions allowed by this para-

graph (e)(2)(ii). For our testing we may 

use average temperature and pressure 

values over the test interval or a nomi-

nal pressure value that we estimate as 

the dryer’s average pressure expected 

during testing as constant values in 

the calculations specified in § 1065.645. 

For your testing you may use the max-

imum temperature and minimum pres-

sure values observed during a test in-

terval or duty cycle or the high alarm 

temperature setpoint and the low 

alarm pressure setpoint as constant 

values in the amount of water calcula-

tions specified in § 1065.645. For your 

testing you may also use a nominal 

ptotal, which you may estimate as the 

dryer’s lowest absolute pressure ex-

pected during testing. 

(3) Sample pumps. You may use sam-

ple pumps upstream of an analyzer or 

storage medium for any gas. Use sam-

ple pumps with inside surfaces of 300 

series stainless steel, PTFE, or any 

other material that you demonstrate 

has better properties for emission sam-

pling. For some sample pumps, you 

must control temperatures, as follows: 

(i) If you use a NOX sample pump up-

stream of either an NO2-to-NO con-

verter that meets § 1065.378 or a chiller 

that meets § 1065.376, it must be heated 

to prevent aqueous condensation. 

(ii) For testing compression-ignition 

engines, two-stroke spark-ignition en-

gines, or four-stroke spark-ignition en-

gines at or below 19 kW, if you use a 

THC sample pump upstream of a THC 

analyzer or storage medium, its inner 

surfaces must be heated to a tolerance 

of (191 ±11) °C.

(4) Ammonia Scrubber. You may use 

ammonia scrubbers for any or all gas-

eous sampling systems to prevent in-

terference with NH3, poisoning of the 

NO2-to-NO converter, and deposits in 

the sampling system or analyzers. Fol-

low the ammonia scrubber manufactur-

er’s recommendations or use good engi-

neering judgment in applying ammonia 

scrubbers.

(f) Optional sample-conditioning compo-
nents for PM sampling. You may use the 

following sample-conditioning compo-

nents to prepare PM samples for anal-

ysis, as long as you do not install or 

use them in a way that adversely af-

fects your ability to show that your en-

gines comply with the applicable PM 

emission standards. You may condition 

PM samples to minimize positive and 

negative biases to PM results, as fol-

lows:

(1) PM preclassifier. You may use a 

PM preclassifier to remove large-di-

ameter particles. The PM preclassifier 

may be either an inertial impactor or a 

cyclonic separator. It must be con-

structed of 300 series stainless steel. 

The preclassifier must be rated to re-

move at least 50% of PM at an aero-

dynamic diameter of 10 μm and no 

more than 1% of PM at an aerodynamic 

diameter of 1 μm over the range of flow 

rates for which you use it. Follow the 

preclassifier manufacturer’s instruc-

tions for any periodic servicing that 

may be necessary to prevent a buildup 

of PM. Install the preclassifier in the 

dilution system downstream of the last 

dilution stage. Configure the 

preclassifier outlet with a means of by-

passing any PM sample media so the 

preclassifier flow may be stabilized be-

fore starting a test. Locate PM sample 

media within 75 cm downstream of the 

preclassifier’s exit. You may not use 

this preclassifier if you use a PM probe 

that already has a preclassifier. For ex-

ample, if you use a hat-shaped 

preclassifier that is located imme-

diately upstream of the probe in such a 

way that it forces the sample flow to 

change direction before entering the 

probe, you may not use any other 

preclassifier in your PM sampling sys-

tem.

(2) Other components. You may re-

quest to use other PM conditioning 

components upstream of a PM 

preclassifier, such as components that 

condition humidity or remove gaseous- 

phase hydrocarbons from the diluted 

exhaust stream. You may use such 
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components only if we approve them 

under § 1065.10. 

[75 FR 23030, Apr. 30, 2010; 79 FR 23756, Apr. 

28, 2014] 

§ 1065.150 Continuous sampling. 
You may use continuous sampling 

techniques for measurements that in-

volve raw or dilute sampling. Make 

sure continuous sampling systems 

meet the specifications in § 1065.145. 

Make sure continuous analyzers meet 

the specifications in subparts C and D 

of this part. 

§ 1065.170 Batch sampling for gaseous 
and PM constituents. 

Batch sampling involves collecting 

and storing emissions for later anal-

ysis. Examples of batch sampling in-

clude collecting and storing gaseous 

emissions in a bag or collecting and 

storing PM on a filter. You may use 

batch sampling to store emissions that 

have been diluted at least once in some 

way, such as with CVS, PFD, or BMD. 

You may use batch-sampling to store 

undiluted emissions. 

(a) Sampling methods. If you extract 

from a constant-volume flow rate, sam-

ple at a constant-volume flow rate as 

follows:

(1) Verify proportional sampling after 

an emission test as described in 

§ 1065.545. Use good engineering judg-

ment to select storage media that will 

not significantly change measured 

emission levels (either up or down). For 

example, do not use sample bags for 

storing emissions if the bags are per-

meable with respect to emissions or if 

they off gas emissions to the extent 

that it affects your ability to dem-

onstrate compliance with the applica-

ble gaseous emission standards. As an-

other example, do not use PM filters 

that irreversibly absorb or adsorb gases 

to the extent that it affects your abil-

ity to demonstrate compliance with 

the applicable PM emission standard. 

(2) You must follow the requirements 

in § 1065.140(e)(2) related to PM dilution 

ratios. For each filter, if you expect 

the net PM mass on the filter to exceed 

400 μg, assuming a 38 mm diameter fil-

ter stain area, you may take the fol-

lowing actions in sequence: 

(i) For discrete-mode testing only, 

you may reduce sample time as needed 

to target a filter loading of 400 μg, but 

not below the minimum sample time 

specified in the standard-setting part. 

(ii) Reduce filter face velocity as 

needed to target a filter loading of 400 

μg, down to 50 cm/s or less. 

(iii) Increase overall dilution ratio 

above the values specified in 

§ 1065.140(e)(2) to target a filter loading 

of 400 μg.

(b) Gaseous sample storage media. 
Store gas volumes in sufficiently clean 

containers that minimally off-gas or 

allow permeation of gases. Use good en-

gineering judgment to determine ac-

ceptable thresholds of storage media 

cleanliness and permeation. To clean a 

container, you may repeatedly purge 

and evacuate a container and you may 

heat it. Use a flexible container (such 

as a bag) within a temperature-con-

trolled environment, or use a tempera-

ture controlled rigid container that is 

initially evacuated or has a volume 

that can be displaced, such as a piston 

and cylinder arrangement. Use con-

tainers meeting the specifications in 

the Table 1 of this section, noting that 

you may request to use other container 

materials under § 1065.10. Sample tem-

peratures must stay within the fol-

lowing ranges for each container mate-

rial:

(1) Up to 40 °C for TedlarTM and

KynarTM.

(2) (191 ±11) °C for TeflonTM and 300 se-

ries stainless steel used with meas-

uring THC or NMHC from compression- 

ignition engines, two-stroke spark-ig-

nition engines, and four-stroke spark- 

ignition engines at or below 19 kW. For 

all other engines and pollutants, these 

materials may be used for sample tem-

peratures up to 202 °C.
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