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(ii) Other gases may be relabeled and 

used after the expiration date only if 

we approve it in advance. 

(c) Transfer gases from their source 

to analyzers using components that are 

dedicated to controlling and transfer-

ring only those gases. For example, do 

not use a regulator, valve, or transfer 

line for zero gas if those components 

were previously used to transfer a dif-

ferent gas mixture. We recommend 

that you label regulators, valves, and 

transfer lines to prevent contamina-

tion. Note that even small traces of a 

gas mixture in the dead volume of a 

regulator, valve, or transfer line can 

diffuse upstream into a high-pressure 

volume of gas, which would contami-

nate the entire high-pressure gas 

source, such as a compressed-gas cyl-

inder.

(d) To maintain stability and purity 

of gas standards, use good engineering 

judgment and follow the gas standard 

supplier’s recommendations for storing 

and handling zero, span, and calibra-

tion gases. For example, it may be nec-

essary to store bottles of condensable 

gases in a heated environment. 

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

FR 37343, June 30, 2008; 74 FR 56518, Oct. 30, 

2009; 75 FR 68465, Nov. 8, 2010; 76 FR 57467, 

Sept. 15, 2011; 79 FR 23811, Apr. 28, 2014] 

§ 1065.790 Mass standards. 
(a) PM balance calibration weights. Use

PM balance calibration weights that 

are certified as NIST-traceable within 

0.1% uncertainty. Calibration weights 

may be certified by any calibration lab 

that maintains NIST-traceability. 

Make sure your highest calibration 

weight has no greater than ten times 

the mass of an unused PM-sample me-

dium.

(b) Dynamometer calibration weights. 
[Reserved]

[70 FR 40516, July 13, 2005, as amended at 76 

FR 57467, Sept. 15, 2011] 

Subpart I—Testing With 
Oxygenated Fuels 

§ 1065.801 Applicability. 
(a) This subpart applies for testing 

with oxygenated fuels. Unless the 

standard-setting part specifies other-

wise, the requirements of this subpart 

do not apply for fuels that contain less 

than 25% oxygenated compounds by 

volume. For example, you generally do 

not need to follow the requirements of 

this subpart for tests performed using a 

fuel containing 10% ethanol and 90% 

gasoline, but you must follow these re-

quirements for tests performed using a 

fuel containing 85% ethanol and 15% 

gasoline.

(b) Section 1065.805 applies for all 

other testing that requires measure-

ment of any alcohols or carbonyls. 

(c) This subpart specifies sampling 

procedures and calculations that are 

different than those used for non- 

oxygenated fuels. All other test proce-

dures of this part 1065 apply for testing 

with oxygenated fuels. 

§ 1065.805 Sampling system. 
(a) Dilute engine exhaust, and use 

batch sampling to collect proportional 

flow-weighted dilute samples of the ap-

plicable alcohols and carbonyls. You 

may not use raw sampling for alcohols 

and carbonyls. 

(b) You may collect background sam-

ples for correcting dilution air for 

background concentrations of alcohols 

and carbonyls. 

(c) Maintain sample temperatures 

within the dilution tunnel, probes, and 

sample lines high enough to prevent 

aqueous condensation up to the point 

where a sample is collected to prevent 

loss of the alcohols and carbonyls by 

dissolution in condensed water. Use 

good engineering judgment to ensure 

that surface reactions of alcohols and 

carbonyls do not occur, as surface de-

composition of methanol has been 

shown to occur at temperatures great-

er than 120 °C in exhaust from meth-

anol-fueled engines. 

(d) You may bubble a sample of the 

exhaust through water to collect alco-

hols for later analysis. You may also 

use a photoacoustic analyzer to quan-

tify ethanol and methanol in an ex-

haust sample as described in § 1065.269. 

(e) Sample the exhaust through car-

tridges impregnated with 2,4-dinitro-

phenylhydrazine to collect carbonyls 

for later analysis. If the standard-set-

ting part specifies a duty cycle that 

has multiple test intervals (such as 

multiple engine starts or an engine-off 

soak phase), you may proportionally 
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collect a single carbonyl sample for the 

entire duty cycle. For example, if the 

standard-setting part specifies a six-to- 

one weighting of hot-start to cold-start 

emissions, you may collect a single 

carbonyl sample for the entire duty 

cycle by using a hot-start sample flow 

rate that is six times the cold-start 

sample flow rate. 

(f) You may sample alcohols or 

carbonyls using ‘‘California Non-Meth-

ane Organic Gas Test Procedures’’ (in-

corporated by reference in § 1065.1010). 

If you use this method, follow its cal-

culations to determine the mass of the 

alcohol/carbonyl in the exhaust sam-

ple, but follow subpart G of this part 

for all other calculations (40 CFR part 

1066, subpart G, for vehicle testing). 

(g) Use good engineering judgment to 

sample other oxygenated hydrocarbon 

compounds in the exhaust. 

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

FR 37343, June 30, 2008; 79 FR 23812, Apr. 28, 

2014]

§ 1065.845 Response factor determina-
tion.

Since FID analyzers generally have 

an incomplete response to alcohols and 

carbonyls, determine each FID ana-

lyzer’s alcohol/carbonyl response factor 

(RFOHCi[THC-FID]) after FID optimization 

to subtract those responses from the 

FID reading. Use the most recently de-

termined alcohol/carbonyl response 

factors to compensate for alcohol/car-

bonyl response. You are not required to 

determine the response factor for a 

compound unless you will subtract its 

response to compensate for a response. 

(a) You may generate response fac-

tors as described in paragraph (b) of 

this section, or you may use the fol-

lowing default response factors, con-

sistent with good engineering judg-

ment:

TABLE 1 OF § 1065.845—DEFAULT VALUES FOR
THC FID RESPONSE FACTOR RELATIVE TO
PROPANE ON A C1-EQUIVALENT BASIS

Compound Response
factor (RF)

acetaldehyde ............................................... 0.50 
ethanol ......................................................... 0.75 
formaldehyde ............................................... 0.00 
methanol ...................................................... 0.63 
propanol ....................................................... 0.85 

(b) Determine the alcohol/carbonyl 

response factors as follows: 

(1) Select a C3H8 span gas that meets 

the specifications of § 1065.750. Note 

that FID zero and span balance gases 

may be any combination of purified air 

or purified nitrogen that meets the 

specifications of § 1065.750. We rec-

ommend FID analyzer zero and span 

gases that contain approximately the 

flow-weighted mean concentration of 

O2 expected during testing. Record the 

C3H8 concentration of the gas. 

(2) Select or prepare an alcohol/car-

bonyl calibration gas that meets the 

specifications of § 1065.750 and has a 

concentration typical of the peak con-

centration expected at the hydrocarbon 

standard. Record the calibration con-

centration of the gas. 

(3) Start and operate the FID ana-

lyzer according to the manufacturer’s 

instructions.

(4) Confirm that the FID analyzer has 

been calibrated using C3H8. Calibrate 

on a carbon number basis of one (C1).

For example, if you use a C3H8 span gas 

of concentration 200 μmol/mol, span the 

FID to respond with a value of 600 

μmol/mol.

(5) Zero the FID. Note that FID zero 

and span balance gases may be any 

combination of purified air or purified 

nitrogen that meets the specifications 

of § 1065.750. We recommend FID ana-

lyzer zero and span gases that contain 

approximately the flow-weighted mean 

concentration of O2 expected during 

testing.

(6) Span the FID with the C3H8 span

gas that you selected under paragraph 

(a)(1) of this section. 

(7) Introduce at the inlet of the FID 

analyzer the alcohol/carbonyl calibra-

tion gas that you selected under para-

graph (a)(2) of this section. 

(8) Allow time for the analyzer re-

sponse to stabilize. Stabilization time 

may include time to purge the analyzer 

and to account for its response. 

(9) While the analyzer measures the 

alcohol/carbonyl concentration, record 

30 seconds of sampled data. Calculate 

the arithmetic mean of these values. 

(10) Divide the mean measured con-

centration by the recorded span con-

centration of the alcohol/carbonyl cali-

bration gas on a C1-equivalent basis. 
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