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values for comparison against the ap-
plicable standards.

Test sample means the collection of
engines selected from the population of
an engine family for emission testing.

Tolerance means the interval in
which 95% of a set of recorded values of
a certain quantity must lie, with the
remaining 5% of the recorded values
deviating from the tolerance interval
only due to measurement variability.
Use the specified recording frequencies
and time intervals to determine if a
quantity is within the applicable toler-
ance. For parameters not subject to
measurement variability, tolerance
means an absolute allowable range.

Total hydrocarbon (THC) means the
combined mass of organic compounds
measured by the specified procedure
for measuring total hydrocarbon, ex-
pressed as a hydrocarbon with a hydro-
gen-to-carbon mass ratio of 1.85:1.

Total hydrocarbon equivalent (THCE)
means the sum of the carbon mass con-
tributions of non-oxygenated hydro-
carbons, alcohols and aldehydes, or
other organic compounds that are
measured separately as contained in a
gas sample, expressed as exhaust hy-
drocarbon from petroleum-fueled en-
gines. The hydrogen-to-carbon ratio of
the equivalent hydrocarbon is 1.85:1.

United States means the States, the
District of Columbia, the Common-
wealth of Puerto Rico, the Common-
wealth of the Northern Mariana Is-
lands, Guam, American Samoa, and the
U.S. Virgin Islands.

Useful life means the period during
which a new engine is required to com-
ply with all applicable emission stand-
ards. The standard-setting part defines
the specific useful-life periods for indi-
vidual engines.
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Variable-speed engine means an engine
that is not a constant-speed engine.

Vehicle means any vehicle, vessel, or
type of equipment using engines to
which this part applies. For purposes of
this part, the term ‘“‘vehicle” may in-
clude nonmotive machines or equip-
ment such as a pump or generator.

Verification means to evaluate wheth-
er or not a measurement system’s out-
puts agree with a range of applied ref-
erence signals to within one or more
predetermined thresholds for accept-
ance. Contrast with ““‘calibration’.

We (us, our) means the Administrator
of the Environmental Protection Agen-
cy and any authorized representatives.

Zero means to adjust an instrument
so it gives a zero response to a zero
calibration standard, such as purified
nitrogen or purified air for measuring
concentrations of emission constitu-
ents.

Zero gas means a gas that yields a
zero response in an analyzer. This may
either be purified nitrogen, purified
air, a combination of purified air and
purified nitrogen. For field testing, zero
gas may include ambient air.

§1065.1005 Symbols, abbreviations,
acronyms, and units of measure.

The procedures in this part generally
follow the International System of
Units (SI), as detailed in NIST Special
Publication 811, 1995 Edition, ‘‘Guide
for the Use of the International Sys-
tem, of Units (Sl),” which we incor-
porate by reference in §1065.1010. See
§1065.25 for specific provisions related
to these conventions. This section sum-
marizes the way we use symbols, units
of measure, and other abbreviations.

(a) Symbols for quantities. This part
uses the following symbols and units of
measure for various quantities:

Symbol Quantity Unit Unit symbol Base Sl units
PEICENT .o 0.01 . 10-2
atomic hydrogen to carbon ratio mole per mole ....... | mol/mol 1
square meter ......... m?2
intercept of least squares regression.
slope of least squares regression.
ratio of diameters meter per meter .... | m/m 1
atomic oxygen to carbon ratio .. mole per mole ....... 1
number of carbon atoms in a molecule.
diameter meter ... m
dilution air fraction mole per mol ......... mol/mol .... 1
error between a quantity and its ref-
erence.
€ s brake-specific basis .............ccoeiiiiins gram per kilowatt g/I(KW-h) oo g-3.6 1.108-m~2:kg-s2
hour.

811



§ 1065.1005

40 CFR Ch. | (7-1-07 Edition)

Symbol Quantity Unit Unit symbol Base Sl units
F-test statistic.
frequency hertz ....ccovviiins s—1
rotational frequency (shaft) . revolutions per rev/min .. 2.pi-60-1.s~1
minute.
Y o ratio of specific heats ...........c.ccocvevveene (joule per kilogram | (J/(kg-K))/(3/(kg-K)) | 1
kelvin) per (joule
per kilogram kel-
vin).
correction factor .. 1
length ... meter m
viscosity, dynamic pascal second m-1kgs—1
molar masst gram per mole ... 10-3-kg-mol—1

mass rate

total number in series.
amount of substance

amount of substance rate
power
penetration fraction.
pressure ...
mass density

coefficient of determination.

Reynolds number.

response factor.

non-biased standard deviation.
standard estimate of error.

Celsius temperature
torque (moment of force)
time
time interval, period, 1/frequency
volume
volume rate

amount of substance mole fraction 2
flow-weighted mean concentration .
generic variable.

<Xxg <<EpooHA-HA

viscosity, Kinematic ............ccevvevciennns

ratio Of PreSSUreSs ........oviverivriveeeenenns

average surface roughness .................

absolute temperature .........c..coccoeeenes

WOTK o

kilogram ............c....
kilogram per sec-
ond.

meter squared per | M2/S ......cccceenennnne m2.s-1
second.

mole ..o mol

mole per second mol-s—1

kilowatt ................. 103-m2kg-s—3

pascal .....cccoeeennn m-1kg-s—2

kilogram per cubic kg:-m~3
meter.

pascal per pascal .. | Pa/Pa ......cccceueenneee 1

micrometer ............ HM s m-6

kelvin ..o K

degree Celsius .. K—-273.15

newton meter . m2-kg-s~2

second s

second s

cubic meter .. m3

cubic meter per m3.s—1
second.

kilowatt hour ...
mole per mole
mole per mole ...

mol/mol .
mol/mol .

3.6-:10-6:m2-kg-s—2
1
1

1See paragraph (f)(2) of this section for the values to use for molar masses. Note that in the cases of NOx and HC, the regu-
lations specify effective molar masses based on assumed speciation rather than actual speciation.
2Note that mole fractions for THC, THCE, NMHC, NMHCE, and NOTHC are expressed on a C; equivalent basis.

(b) Symbols for chemical species. This
part uses the following symbols for
chemical species and exhaust constitu-

ents:

Symbol

Species

Symbol Species

Ar argon.

carbon.

methane.

ethane.

propane.

butane

pentane.

carbon monoxide.
carbon dioxide.
atomic hydrogen
molecular hydrogen.
water.

helium.

krypton 85.
molecular nitrogen.
nonmethane hydrocarbon.

nonmethane hydrocarbon equivalent.
nitric oxide.

nitrogen dioxide.

oxides of nitrogen.
nonoxygenated hydrocarbon.
molecular oxygen.
oxygenated hydrocarbon.
polonium 210.

particulate mass.

sulfur.

total hydrocarbon.

zirconium dioxide.

(c) Prefixes. This part uses the fol-

lowing prefixes to define a quantity:
Symbol Quantity Value
10-6
10-3
10-2
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Symbol Quantity Value . g/mol
Symbol Quantity (10-3kg-mol 1)
k.. 103
M .. 106 molar mass of argon ... 39.948
molar mass of carbon .......... 12.0107
- - | f b - 28.0101
(d) Superscripts. This part uses the e~ C carbon mon
following superscripts to define a quan- molar mass of carbon diox- 44.0095
tity: ide.
Yy )
MH e molar mass of atomic hydro- 1.00794
Superscript Quantity gen.
MH2 veeeeiiens molar mass of molecular hy- 2.01588
overbar (such as y) ... | arithmetic mean. drogen.
overdot (such as y) .... | quantity per unit time. molar mass of water ............ 18.01528
molar mass of helium .......... 4.002602
(e) Subscripts. This part uses the fol- Mo ey ass of atomic nire- 14.0067
lowing subscripts to define a quantity: [V ZI— molar mass of molecular ni- 28.0134
trogen.
Subscript Quantity MNMHG oeveee effective molar mass of non- 13.875389
- methane hydrocarbon 2.
abs .. absolute quantity. MnMHCE -.oe effective molar mass of non- 13.875389
actual condition. methane equivalent hydro-
air, dry carbon 2.
atmospheric. MNOX wveveeeee effective molar mass of ox- 46.0055
ca}ll_branon quantity. ides of nitrogen3.
critical flow venturi. MO v molar mass of atomic oxy- 15.9994
corrected quantity. gen.
d!lutlon ar. Moz ..coveniee molar mass of molecular ox- 31.9988
diluted exhaust. ygen
raw eihgust. it molar mass of propane ........ 44.09562
gﬁpi?j'e'dqglagflay'ser'es molar mass of sulfur 32.065
inclvidual 1es. effective molar mass of total 13.875389
condition at idle. 2>
quantity in. hyqrocarbon .
initial quantity, typically before an emission test. eff;: cg:’&gg';: g]zsiia?‘;;?ial 13.875389
an individual of a series. Y a .

the maximum (i.e., peak) value expected at the
standard over a test interval; not the max-
imum of an instrument range.

measured quantity.

quantity out.

partial quantity.

positive-displacement pump.

reference quantity.

revolution.

saturated condition.

PDP slip.

span quantity.

subsonic venturi.

standard condition.

test quantity.

uncorrected quantity.

zero quantity.

(f) Constants. (1) This part uses the
following constants for the composi-
tion of dry air:

Symbol Quantity mol/mol
XArair «e-- amount of argon in dry air ......... 0.00934
Xcozair - amount of carbon dioxide in dry 0.000375

air.
XN2air - amount of nitrogen in dry air 0.78084
Xozair - amount of oxygen in dry air 0.209445

g 1See paragraph (f)(1) of this section for the composition of
ry air.

2The effective molar masses of THC, THCE, NMHC, and
NMHCE are defined by an atomic hydrogen-to-carbon ratio,
o, of 1.85.

3The effective molar mass of NOx is defined by the molar
mass of nitrogen dioxide, NO.

(3) This part uses the following molar
gas constant for ideal gases:

J/(mol) - K)

Symbol Quantity (m2kg-s—2
mol~1. K~1)

R o molar gas constant ..................... 8.314472

(4) This part uses the following ratios
of specific heats for dilution air and di-
luted exhaust:

- [3/(kg-K)l/
Symbol Quantity [/(kg-K)]
Yair coeeveeeeen ratio of specific heats for intake 1.399
air or dilution air.
ratio of specific heats for diluted 1.399
exhaust.
Yexh eeeeeeenns ratio of specific heats for raw ex- 1.385
haust.

(2) This part uses the following molar
masses or effective molar masses of
chemical species:

. /mol
Symbol Quantity (10*39kg-molfl)
Mair veeeveeenns molar mass of dry air® ........ 28.96559

(g) Other acronyms and abbreviations.
This part uses the following additional
abbreviations and acronyms:

American Society for Testing and Materials.
bag mini-diluter.

brake-specific fuel consumption.

California Air Resources Board.




§1065.1010

Code of Federal Regulations.

critical-flow venturi.

compression-ignition.

chemiluminescent detector.

constant-volume sampler.

deterioration factor.

electronic control module.

electronic flow control.

exhaust gas recirculation.

Environmental Protection Agency.

flame-ionization detector.

initial boiling point.

International Organization for Standardization.

liquefied petroleum gas.

nondispersive infrared.

nondispersive ultraviolet.

National Institute for Standards and Technology.

positive-displacement pump.

portable emission measurement system.

partial-flow dilution.

Polymethylpentene.

a single point at the mean value expected at the
standard.

polytetrafluoroethylene (commonly known as Tef-
lon™).

rounding error.

ramped-modal cycle.

root-mean square.

resistive temperature detector.

subsonic venturi.

spark-ignition.

upper confidence limit.

ultrasonic flow meter.

United States Code.

§1065.1010 Reference materials.

Documents listed in this section have
been incorporated by reference into

40 CFR Ch. | (7-1-07 Edition)

this part. The Director of the Federal
Register approved the incorporation by
reference as prescribed in 5 U.S.C.
552(a) and 1 CFR part 51. Anyone may
inspect copies at the U.S. EPA, Air and
Radiation Docket and Information
Center, 1301 Constitution Ave., NW.,
Room B102, EPA West Building, Wash-
ington, DC 20460 or at the National Ar-
chives and Records Administration
(NARA). For information on the avail-
ability of this material at NARA, call
202-741-6030, or go to: http://
www.archives.gov/federal register/

code of federal regulations/

ibr _locations.html.

(a) ASTM material. Table 1 of this sec-
tion lists material from the American
Society for Testing and Materials that
we have incorporated by reference. The
first column lists the number and name
of the material. The second column
lists the sections of this part where we
reference it. Anyone may purchase cop-
ies of these materials from the Amer-
ican Society for Testing and Materials,
100 Barr Harbor Dr., P.O. Box C700,
West Conshohocken, PA 19428 or
www.astm.com. Table 1 follows:

TABLE 1 OF §1065.1010—ASTM MATERIALS

Sure ...

Method) .............

Gases (LP-Gas Method) ......

Gases ...

Document number and name Part 1065 reference
ASTM D 86-04b, Standard Test Method for Distillation of Petroleum Products at Atmospheric Pres-
................................................ 1065.703, 1065.710
ASTM D 93-02a, Standard Test Methods for Flash Point by Pensky-Martens Closed Cup Tester ....... 1065.703
ASTM D 287 92 (Reapproved 2000), Standard Test Method for API Gravity of Crude Petroleum and
Petroleum Products (Hydrometer Method) ..........coooiiiiiiiirinicicceeeeee e 1065.703
ASTM D 323-99a, Standard Test Method for Vapor Pressure of Petroleum Products (Reid Method) . 1065.710
ASTM D 445-04, Standard Test Method for Kinematic Viscosity of Transparent and Opaque qumds
(and the Calculation of Dynamic ViSCOSILY) ......ccccevirieriirieniriieieniesieeeeeeee e 1065.703
ASTM D 613-03b, Standard Test Method for Cetane Number of Diesel Fuel Oil 1065.703
ASTM D 910-04a, Standard Specification for Aviation Gasolines ...... 1065.701
ASTM D 975-04c, Standard Specification for Diesel Fuel Qils ......... 1065.701
ASTM D 1266-98 (Reapproved 2003), Standard Test Method for Sulfur in Petroleum Products (Lamp
................................................ 1065.710
ASTM D 1267-02, Standard Test Method for Gage Vapor Pressure of Liquefied Petroleum (LP)
......................................... 1065.720
ASTM D 1319-03, Standard Test Method for Hydrocarbon Types in Liquid Petroleum Products by
Fluorescent Indicator AdSOMPLON ...........cccovverririeineciseeeeeeeeees 1065.710
ASTM D 1655-04a, Standard Specification for Aviation Turbine Fuels 1065.701
ASTM D 1837-02a, Standard Test Method for Volatility of Liquefied Petroleum (LP) Gases . 1065.720
ASTM D 1838-03, Standard Test Method for Copper Strip Corrosion by Liquefied Petroleum (LP)
................................................ 1065.720
ASTM D 1945-03, Standard Test Method for Analysis of Natural Gas by Gas Chromatography . 1065.715
ASTM D 2158-04, Standard Test Method for Residues in Liquefied Petroleum (LP) Gases . 1065.720
ASTM D 2163-91 (Reapproved 1996), Standard Test Method for Analysis of Liquefied Petroleum
(LP) Gases and Propene Concentrates by Gas Chromatography ...........cccccoeeeeririeeicnenennnns 1065.720
ASTM D 2598-02, Standard Practice for Calculation of Certain Physical Properties of Liquefied Pe-
troleum (LP) Gases from Compositional ANAIYSIS .........cccoeiriiiiiiiriininieieee e 1065.720
ASTM D 2622-03, Standard Test Method for Sulfur in Petroleum Products by Wavelength Dlsperswe
X-ray FIUOrescence SPECIrOMELIY ..........c.coiiiieiiiiiiiieeccc e 1065.703
ASTM D 2713-91 (Reapproved 2001), Standard Test Method for Dryness of Propane (Valve Freeze
................................................ 1065.720

Method) .............




