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Item ASTM test method No. Type 1–D Type 2–D 

Cetane (minimum) .................................................................. D613 ................................................ 42–56 38–58 
Distillation range 90 pct point, °F ........................................... D86 .................................................. 440–530 540–630 
Gravity, °AP1 .......................................................................... D287 ................................................ 39–45 30–42 
Total sulfur, percent ................................................................ D129 or D2622 ................................ 0.05 0.2 
Flashpoint, °F (minimum) ........................................................ D96 .................................................. 120 130 
Viscosity, centistokes .............................................................. D445 ................................................ 1.2–2.2 1.5–4.5 

1 Minimum. 

(4) Other petroleum distillate fuels 
may be used for testing and service ac-
cumulation provided: 

(i) They are commercially available; 
(ii) Information, acceptable to the 

Administrator, is provided to show 
that only the designated fuel would be 
used in customer service; 

(iii) Use of a fuel listed under para-
graphs (b) (2) and (3) of this section 
would have a detrimental effect on 
emissions or durability; and 

(iv) Written approval from the Ad-
ministrator of the fuel specifications 
was provided prior to the start of test-
ing. 

(5) The specification range of the 
fuels to be used under paragraphs (b) 
(2), (3), and (4) of this section shall be 
reported in accordance with § 86.082– 
21(b)(3). 

(c) Fuels not meeting the specifica-
tions set forth in this section may be 
used only with the advance approval of 
the Administrator. 

[46 FR 50494, Oct. 13, 1981, and 47 FR 49807, 
Nov. 2, 1982] 

§ 86.308–79 Gas specifications. 
(a) Analyzer gases. (1) Calibration gases 

for the CO and CO2 analyzers shall have 
zero grade nitrogen as a diluent. Com-
bined CO and CO2 span gases are per-
mitted. Zero grade nitrogen shall be 
the diluent for CO and CO2 span gases. 

(2) Calibration or span gases for the 
hydrocarbon analyzer shall be propane 
with zero-grade nitrogen as a diluent 
when testing gasoline-fueled engines. 
For Diesel engine tests the diluent 
shall be zero-grade air. 

(3) Calibration or span gases for the 
NOX analyzer shall be NO named as 
NOX with a maximum NO2 concentra-
tion of 5 percent of the nominal value. 
Zero-grade nitrogen shall be the dil-
uent. 

(4) Zero-grade gases for hydrocarbon 
analyzers shall be nitrogen when test-

ing gasoline-fueled engines and air 
when testing Diesel engines. 

(5) Zero-grade gases for the carbon 
monoxide, carbon dioxide and oxides of 
nitrogen analyzers shall be either zero- 
grade air or zero-grade nitrogen. 

(6) The allowable zero grade gas (air 
or nitrogen) impurity concentrations 
shall not exceed 2 ppmC hydrocarbon, 
10 ppm carbon monoxide, 400 ppm car-
bon dioxide and 1 ppm nitric oxide. 

(7) ‘‘Zero-grade air’’ includes artificial 
‘‘air’’ consisting of a blend of nitrogen 
and oxygen with oxygen concentra-
tions between 18 and 21 mole percent. 

(b) Calibration gas. Calibration gas 
values are to be derived from NBS 
‘‘Standard Reference Materials’’ 
(SRM’s) or other gas standards ap-
proved by the Administrator. The un-
certainty of the assigned calibration 
gas values shall not exceed 2.0 percent 
of the assigned value. The uncertainty 
is defined as the sum of the precision 
errors (at the 90 percent confidence 
level) and the bias errors. Precision 
and bias errors apply to both the equip-
ment and the derivation procedures. 

(c) Span gas. Span gas values are to 
be derived from NBS ‘‘Standard Ref-
erence Materials’’ (SRM’s) or other gas 
standards approved by the Adminis-
trator. The uncertainty of the assigned 
calibration gas values shall not exceed 
3.0 percent of the assigned value. The 
uncertainty is defined as the sum of 
the precision errors (at the 90 percent 
confidence level) and the bias errors. 
Precision and bias errors apply to both 
the equipment and the derivation pro-
cedures. 

(d) Hydrocarbon analyzer fuel—(1) The 
fuel shall contain 40 ±2 percent hydrogen. 
The balance shall be helium. The mix-
ture shall contain less than 2 ppmC hy-
drocarbon. 

(2) Alternate pure hydrogen fuel. Some 
HFID’s are designed to operate on pure 
hydrogen. Generally the HFID fuel is 
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incompatible with good relative hydro-
carbon response. 

(i) For Diesel engines this fuel is not 
recommended. However, this fuel may 
be used if the engine manufacturer 
demonstrates, on each basic combus-
tion system (i.e., 4 cycle DI, 2 cycle DI, 
4 cycle pre-cup, etc.) that an HFID 
using this fuel produces comparable re-
sults to an HFID using 40% H2/60% He 
fuel. These data must be submitted to 
and approved by the Administrator 
prior to testing. Pure H2 fuel, that may 
be allowed for testing, must contain at 
least 99.0 percent hydrogen and contain 
less than 2 ppmC hydrocarbon. 

(ii) For gasoline-fueled engines, pure 
hydrogen fuel for the HFID is not al-
lowed. 

(e) Hydrocarbon analyzer burner air. 
The concentration of oxygen must be 
within 1 mole percent of the oxygen 
concentration of the burner air used in 
the latest oxygen interference check 
(%O2 I). If the difference in oxygen con-
centration is greater than 1 mole per-
cent, then the oxygen interference 
must be checked and the analyzer ad-
justed if necessary, to meet the %O2 I 
requirements. The burner air must con-
tain less than 2 ppmC hydrocarbon. 

(f) Oxygen interference check gases 
shall contain propane with 350 ppmC 
±75 ppmC hydrocarbon. The concentra-
tion value shall be determined to cali-
bration gas tolerances by 
chromatographic analysis of total hy-
drocarbons plus impurities or by dy-
namic blending. Nitrogen shall be the 
predominant diluent with the balance 
oxygen. Blends required for gasoline- 
fueled and Diesel engine testing are as 
follows: 

Applicability O2 concentration (per-
cent) Balance 

Diesel ........................... 21 (20 to 22) ............... N2 
Diesel and gasoline ..... 10 (9 to 11) ................ N2 

Do ......................... 5 (4 to 6) ..................... N2 
Gasoline ....................... 0 (0 to 1) ..................... N2 

(g) Proportioning and blending de-
vices may be used to obtain required 
gas concentration. 

[42 FR 45154, Sept. 8, 1977, as amended at 46 
FR 50495, Oct. 13, 1981; 47 FR 49807, Nov. 2, 
1982] 

§ 86.309–79 Sampling and analytical 
system; schematic drawing. 

(a) Any variation from the specifica-
tions in this subpart including per-
formance specifications and emission 
detection methods may be used only 
with prior approval by the Adminis-
trator. 

(b) Schematic drawing. (1) An example 
of a sampling and analytical system 
which may be used for testing under 
this subpart is shown in Figure D79–1. 
All components or parts of components 
that are wetted by the sample or corro-
sive calibration gases shall be either 
chemically cleaned stainless steel or 
inert material, e.g. polytetrafluoro-
ethylene resin. The use of ‘‘gauge sav-
ers’’ or ‘‘protectors’’ with nonreactive 
diaphragms to reduce dead volumes is 
permitted. The specific detection 
methods to be used for each exhaust 
component can be found in § 86.316 for 
CO. § 86.317 for HC, and § 86.318 for NOX. 
Additional components such as instru-
ments, valves, solenoids, pumps, 
switches, etc. may be employed to pro-
vide additional information and coordi-
nate the functions of the component 
systems. 

(2) The following requirements must 
be incorporated in each system used for 
testing under this subpart. 

(i) All analyzers must obtain the 
sample to be analyzed from the same 
sample line. 

(ii) The sample transport system 
from the engine exhaust pipe to the HC 
analyzer and the NOX analyzer must be 
heated as is indicated in Figure D79–1. 

(iii) Carbon monoxide and carbon di-
oxide measurements must be made on a 
dry basis. Specific requirements for the 
means of drying the sample can be 
found in § 86.309 (b)(5) and § 86.311(e). 

(iv) All NDIR analyzers must have a 
pressure gauge immediately down-
stream of the analyzer. The gauge tap 
must be within 2 inches of the analyzer 
exit port. Gauge specifications can be 
found in § 86.309(b)(3). 

(v) All bypass and analyzer flows 
exiting the analysis system must be 
measured. Capillary flows such as in 
HFID and CL analyzers are excluded. 
For each ND IR analyzer with a flow 
meter located upstream of the ana-
lyzer, an upstream pressure gauge 
must be used. The gauge tap must be 
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