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Emissions Terminology and Nomenclature

1. Scope—This SAE Recommended Practice applies to homenclature of emissions and gmissions reduction
apparatus ap applied to various engines and vehicles. Modifying adjectives are omitted'in soie cases for the
sake of simplicity. However, it is considered good practice to use such adjectives whef-they ddd to clarity and
understanding.

1.1 Purpose—This document was prepared to standardize terminology and nomenclature in drder to facilitate
clearer undgrstanding for engineering discussions, comparisons, and the preparation of techrjical papers.

2. References

2.1 Applicable Publications—The following publication forms a.part of this specification to the [extent specified
herein.

2.1.1 ASTM PuBLIcaTION—AVvailable from ASTM, 100 Barr-Harbor Drive, West Conshohocken, PA 19428-2959.

ASTM O 323—Test Method for Vapor Pressure“of Petroleum Products (Reid Distillation)

2.2 Related Publications—The following publication is provided for information purposes only and is not a
required part of this document.

2.2.1 FEeDERAL RusLicaTiION—Available from the Superintendent of Documents, U.S. Government Printing Office,

Washington, DC 20402
40 CFR|Part 86 Reference’(Definitions 86.082.2)

3. Definitions

3.1 Adaptive Memary-<A feature often used in electronic feedback air/fuel control systems glectronic control
strategy. Airffuel ratio values are dynamically updated during engine operation and us¢d as reference
parameters ' ' TOTTS, 1€, tirmmirg; T ; '

3.2 Add-On Part—A part which does not replace an OEM part and was not part of the originally certified vehicle
configuration.

3.3 Adjusted Loaded Vehicle Weight (ALVW)—Curb Weight plus Gross Vehicle Weight Rating divided by two.

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.

Copyright ©2002 Society of Automotive Engineers, Inc.
All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of SAE.

TO PLACE A DOCUMENT ORDER: Tel: 877-606-7323 (inside USA and Canada)
Tel: 724-776-4970 (outside USA)
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Email: custsvc@sae.org

SAE WEB ADDRESS: http://www.sae.org


https://saenorm.com/api/?name=8de992764652c298205ab94e4eef0c1f

SAE J1145 Cancelled OCT2002

3.4

3.5

3.6

3.7

3.8

3.9

3.10

3.11

3.12

3.13

3.14

3.15

3.16

3.17

3.18

3.19

3.20

3.21

Aftermarket Part—A part produced by a manufacturer other than the original equipment manufacturer.

AIR (Air Injection Reactor)—A system of auxiliary air injection for reducing emissions using an air pump.

Air Distribution Manifold—The manifolding which distributes and proportions air to the individual exhaust

ports.

NOTE—The

manifolding may consist of external tubing or integral passageways.

Air Gap Pipe—A double-walled pipe with an annular air space between two basically concentric pipes.

Air Injectio
valve, which

Air Injectio

O v Cl arv

limits the maximum delivery pressure of the injected air.

directs injecTed air from the air distribution manifold to the vicinity of each exhaust valve.

Air Pump D
vehicle dece

Air Switchir
a location dd

NOTE—This

Air/Fuel Rai
available du

Alcohol—A

Aldehyde—
hydrocarbor

Alternative
Amine—A G
Analytical T

Typically, th
analytical ing

iverter Valve—A valve which interrupts the delivery of air to lexhaust ports --
leration in order to prevent engine backfires.
wnstream of the three-way catalyst.

provides optimum oxidation catalyst light-off while 'protecting three-way efficiency

ing acceleration of a turbocharged diesekengine.

A compound having the general formula R xCHO, where R represents a hydrog
radical.

Fuel Vehicle—See Flexible Fuel Vehicle.
ompound having the general formula RNH,.
rain—The entire system required to obtain and determine a particular constituen

is system will include such items as sample piping, particle filter, condenser
trument, and flowmeter.

ir pump diverter

Tube—A tube projecting into the exhaust manifold or passage through-the cylinder head which

typically during

g Valve—A valve which directs auxiliary air from a location upstream of the threg¢-way catalyst to

after warm-up.

io Control Device—A device that limits the‘amount of fuel to that which can be byirned with the air

compound having the general formula ROH where R represents a hydrocarbon radical.

bn atom (H) or a

t in exhaust gas.
sample pump,

Anti-Diesel

ignition is turned off.

Aromatic—A hydrocarbon containing one or more rings with general formula CH,, (n 3 m).

= et 1 FOTIS T E TT) B ST S T S TN P AL ST f
Pevice=—Adevicetoclosethethrotttefurtherorbtockthe-dtefoetwithimthecarburetor when the

Base Metal Catalyst—A catalyst in which the active catalytic material is one or more non-noble metals such
as copper or chromium.

Beer Lambert Law—For purposes of diesel smoke measurement, an equation approximating the relationship
between the opacity of a smoke plume, the optical path length through the plume, and the opacity of the smoke
per unit path length, may be used:

Opacity = 1- et

(Eq. 1)
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where:

e = base of natural logarithms = 2.718 in
K = attenuation (or extinction) coefficient of the smoke

L = path

length through the smoke, expressed in inches

Benzo(a)pyrene (BaP)—See Poly Nuclear Aromatic or Polynuclear Arometic Hydrocarbon (PNA or PAH).

Bi-Fuel Veh

icle—See Dual Fuel Vehicle.

Blow-Off—The dislodging of particulates in a trap caused by flow or backpressure.

NOTE—This

Brake Spec
horsepower

Breakerless
following tw
a solid-state
Bypass Val
NOTE—The
CAA—The |
Calibration
response fo
concentratio

CARB—Cal

Carbon Carf
to collect an

Carbon Carn
of executing

Carburetor

is more prevalent in wire mesh than in the blockable monolith catalyst.

fic Emissions—Mass (mass or weight) of pollutant emitted per units:ef out
[kW] hour).

Ignition System—A system which differs principally from a conventional ignitig
electronic device uses the pulse generator signal to switch ignition coil primary cu
ve—A valve used to isolate the diesel particulate trap-during regeneration.

valve that switches the exhaust gas to anotherdrap or expels raw exhaust into th
Federal Clean Air Act.

Gas—A gas mixture of known concentration of one constituent used to establis
that constituent and usually used-in“conjunction with other similar calibration g
hs to determine the response curve of an analytical instrument.

fornia Air Resource Board.

ister for Evaporative-Emissions—A component of an evaporative control syste
[ store evaporative‘hydrocarbon emissions from the fuel tank and/or carburetor.

ister Vent Malve—A device used to seal the atmospheric vent of the carbon cani
an evaparative system leak monitor.

Decelération Combustion Control Valve—See Fuel Decel Valve.

but work (brake

n system in the

ways. First, the conventional cam and breaker points are replaced by a pulse generator. Second,

rrent on and off.

e atmosphere.

h the instrument
pses of differing

m which is used

ter for purposes

Catalyst—A

chemical change.

et ot s : P " P B R T .
supstance—that—acceterates a chemcal reactom put—whrch—tseif—omndergoes no permanent

NOTE— For automotive emission control applications, catalysts are classified as oxidation catalysts (oxidize
HC and CO), reduction catalysts (reduce NOy), or three-way catalysts (oxidize HC and CO and
reduce NO, simultaneously).

Catalyst Assembly—See Catalytic Converter.

Catalyst He

at Storage Device/System—See Heat Battery.
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Catalyst Poisoning—The deterioration of catalyst efficiency when foreign material such as lead, phosphorus,
or sulfur is introduced to the catalytic converter, lessening or eliminating the chemical action of the catalysts on
the exhaust pollutants.

Catalytic Converter—An assembly, including such major components as structural shell, substrate, and the
catalyst material. Depending on the type of catalyst-oxidation, reduction, or three-way-this assembly

decreases HC and CO emissions or NO, emission, or all three simultaneously.

Catalytic Ef

ficiency—See Conversion Efficiency.

Catalytic Trap—A device for trapping exhaust particles, which can be continuously regenerated utilizing the

heat of the 6

Charcoal Canister—See Carbon Canister for Evaporative Emission.

Chassis Dy

dynamometg¢r possesses the capability to simulate the inertial, frictional, and wind-résistance

a moving ve
Chemilumir
chemilumindg
and excess
Closed-Loo
CNG—Com
Consolidatd
Constant V
of dilution ai
and known d
NOTE—Maq

con
cong

Continuougly Regengerating System—A particulate collection system

continuously

NOTE—This

bolict t lorat baonat [ fon Daonoanaoroti o TP PoN-e [
ATraoStioatttritrartca trntmtarTrCattom— R CgttranonsotCor anaortity

namometer—A laboratory apparatus capable of simulating the road operation o
hicle.

escent Analysis—An instrument in which the amount (f light or radiation
bzone.

b Control— See Feedback System for Controlling Air/Fuel Ratios.

bressed Natural Gas.

d Replacement Part—A part which isfunctionally equivalent to the OEM parts W
blume Sample (CVS)—A device for diluting the entire flow of exhaust gas with a
[ so as to keep the total volumetric flow rate (at a constant temperature) of dilute €
uring a test.

s emissions of an_éxhaust constituent can be determined from the time-ave
entration in the-dilute exhaust, the total volume of dilute exhaust, and thg

tituent.

in which trappe
burned-off when the engine is operating.

iS-done without an add-on regeneration mechanism; see Periodically Regeneratir]

a vehicle. The
forces acting on

produced by a

scent reaction is used to determine the amount of a reaetant, as with the reactipn of nitric oxide

hich it replaces.
\variable amount

xhaust constant

age constituent
density of the

d particles are

g Trap Oxidizer.

Control Strategy—A description and flow diagram which explains the interaction of the powertrain control
module, its calibration, and affected components.

Conversion Efficiency—The percentage of a given exhaust constituent that is changed into chemically

different spe

cies as a result of the operation of the catalytic converter.

Converter Bypass—A method for routing exhaust gas around a catalytic converter typically to prevent
converter damage due to excessively high operating temperatures. See Bypass Valve.

Coolant Override Valve—See Thermal Vacuum Switch.
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Curb Weight—The weight of the vehicle in operational status with all standard equipment, the weight of fuel at
normal tank capacity, and the weight of optional equipment.

NOTE—For the purpose of emission testing, the weight of optional equipment with an installation rate of more
than 33% is used.

Deceleration Spark Advance Control—A device that advances spark timing during deceleration.
Deceleration-Throttle Modulator—A device that regulates the rate of closure of the carburetor throttle.

Detector—That component in an analytical instrument which responds to a particular exhaust gas constituent.

DF—Deteripration Factor. The deterioration factor is used in EPA’s Emission Certification‘Tgst Procedure.

Diesel Engihe—Any compression ignition internal combustion engine using the basi¢ diegel cycle, that is,
combustion fesults from the spraying of fuel into air heated by compression.

Diesel Particulate Matter—Emissions consisting mainly of soot and adsorbed H,0, SO ,=, NO5;-, PO,°, and
adsorbed hydrocarbons.

NOTE— THis material has a bulk density approximately 0.066 g/cm?:

Diesel Smoke—Particles, including aerosols, suspended in.the engine’'s gaseous exhausgt stream which
absorb and/pr scatter light.

a. Blagk smoke is comprised primarily of carbon particles (soot) which are usually less than 1 nm in size
resylting from incomplete combustion.

b. Blug smoke is usually due to droplets resulting from the incomplete burning of fuel or [ubricating oil.

c. White smoke is usually due to droplets, résulting from the incomplete burning of fue] droplets at low
compustion chamber temperatures.

The observdd blue or white color results,from the refractive index of the liquid in the dropletd and the droplet
size.

The observdd color results from.the refractive index of the liquid in the droplets and the droplét size.
Dilution Tupnel—A device:in which the engine exhaust is diluted and mixed with air for colleqtion of exhaust.

Direct Replacement-Part—A part which is functionally identical to the OEM part which it replaces.

Diurnal Brepthing Losses—Fuel vapors emitted into the atmosphere as a result of ir||crease in tank
temperature:

NOTE—This temperature increase simulates the daily range of ambient temperatures that fuel tanks
experience in service.

Diurnal Emissions—See Diurnal Breathing Losses.

Driver’s Aid—An instrument intended to guide the vehicle driver in operating the vehicle in accordance with a
specified schedule of speed as a function of time.
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Dual Diaphragm Distributor—A distributor with two vacuum diaphragms which can either advance or retard
spark timing depending on the vacuum signals applied to it.

NOTE—Spark is often retarded at idle and during deceleration for emission control but advanced for part-
throttle fuel economy.

Dual-Catalyst System—A system that uses two catalyst beds, one oxidation and one reduction, to decrease
the HC, CO, and NO, pollutants in the engine exhaust. These two beds may be packaged together or in two
separate containers.

Dual Fuel Vehtete veh
stored in separate containers and metered to the engine in specific proportions

eously which are
ECM—The Electronic Control Module (the on-vehicle computer used to control engine amd other vehicle
operations).
EEPROM—AnN Electrically Erasable computer chip. See PROM.
EGI—Exhaust Gas Ignition is a system for rapid catalyst heating and weduced emissions|in which a rich
exhaust gas|mixture is supplemented with air provided by an auxiliaryzpump to produce a combustible mixture

which is ignited directly in front of the catalyst.

EGR Backpfessure Controlled—An exhaust gas recirculatien.control system (pneumatic or ¢lectronic) that is
also modulated by exhaust system backpressure.

EGR Contrql Valve—The valve that controls the amount of recirculated exhaust gas entgring the engine
induction sygtem.

EGR Vacuulm Amplifier—A device used to amplify relatively weak carburetor signals undgr certain driving
modes to improve the proportionality between the amount of EGR and Engine air flow.

EGR Vacuulm Port—The carburetorport or opening from which vacuum to control the EGR system is sensed.

Electrically|Heated Catalyst(EHC)—A catalyst that is heated electrically to provide fast light-off for reduced
tailpipe emigsions.

Electronic Ignition System—See Breakerless Ignition System.

Emission Index, Mass—(Grams) of pollutant emitted per unit mass of fuel burned.

Emissions CorrectiomMethod(for-Frap Equipped-Vehictes with After Freatment)=—Amexhaust emission

calculation which weighs the regeneration emission test results with the non-regeneration emission test
results. For cold-start trap equipped vehicles with catalytic after treatment.

Engine Heat Storage Device/System—See Heat Battery.

Environmental Chamber—A sealed vehicle test facility which has temperature, humidity, and barometric
pressure controls.

EPA—Environmental Protection Agency.

EPROM Computer Chip—An Erasable comuter chip. See PROM.
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3.87

3.88
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3.90

3.91

3.92

3.93

3.94

3.95

3.96

3.97

3.98

3.99

Equivalent Test Weight (ETW)—For emissions testing purposes it is equal to Loaded Vehicle Weight (Curb
Weight, including 33% options, plus 300 Ib).

Esters—A c

ompound having the general formula RCOOR¢

ETA—Electric Thermactor Air is an auxiliary air injection system for emissions reduction using an electric air

pump.

Ethers—A compound having the general formula RORG

Evaporative Emissions—Hydrocarbons emitted into the atmosphere from a motor vehicle, other than exhaust

Py

and crankc.Ic CAHSSIenS:

Evaporativ
containment
system, and

Evaporativg
fuel tank, an
stored in the

of hydrocarbon emissions; this includes the liquid fuel containment system, ev
powertrain system.

Purge System—The computer logic and hardware (including PEM; purge valve,
d associated subcomponents) that is used to control the consumption by the €
carbon canister and those generated in the tank during engine ‘operation.

Evaporativg/Refueling Emission Family—A unique combinatieh, within an evaporative/re

canister ads

Evaporativg

Drptive material, purge system configuration, purge, strategy, and other related pa

control moddile (PCM) and which checks the evaporative\emissions system for leaks.

Exhaust En
opening dow

Exhaust Ga
chamber. T

Exhaust Po

issions—Any substance (but normally“limited to pollutants) emitted to the atmo
nstream from the exhaust port of the combustion chamber of an engine.

he lower combustion tempgratures in turn reduce the formation of oxides of nitrog

It Liner—A sheet metal or ceramic component inserted in the exhaust ports fo

reducing heat losses from the-exhaust gas.

Feedback S
exhaust gas

Filter Cell—
order to redy

ystem for Gentrolling Air/Fuel Ratios—A system which uses a feedback signal
oxygen sensor to control the air/fuel ratio of the combustion mixture.

That portion of the nondispersive infrared (NDIR) instrument which is filled with a
c€-interference signals.

Emissions Control System—All vehicle components which contribute to'the management and

hporative control

carbon canister,
ngine of vapors

ueling family of
[ameters.

System Leak Monitor—An in-use self-diagnestic test that is executed by the vehicle powertrain

sphere from any

s Recirculation (EGR)—A system which returns a portion of the exhaust gases t¢ the combustion

en.

the purpose of

generated by an

particular gas in

Flame lonization Detector (FID)—A device containing a hydrogen-in-air flame that produces an electrical
current approximately proportional to the mass of the carbon component of the hydrocarbons entering the

flame per un

NOTE—The

it time.

term FID often refers to the entire analyzer.

"Flash” EEPROM—A form of EEPROM which uses “flash” technology and only allows complete (no selective)

reprogramm

ing of the computer chip memory contents.

3.100 Flexible Fueled Vehicle (FFV)—A vehicle that can operate exclusively on either alternative fuels or

petroleum

based fuels, or a mixture of them.
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3.102

3.103

3.104

3.105

3.106

3.107

3.108

3.109

3.110

3.111

3.112

3.113

3.114

3.115

3.116

3.117

3.118

Flywheel

Battery—An energy storage device which stores kinetic energy.

Fuel Cell—A device that uses a chemical reaction of materials to produce electrical energy.

Fuel Chemistry Sensor—A device connected to the powertrain control module and which is used to

determine

the alcohol content of flexible fuel alcohol vehicles.

Fuel Decel Valve—A valve which uses engine vacuum during deceleration to either open the throttle slightly
or to meter an additional amount of air/fuel mixture from the carburetor around the closed throttle blades,
thereby providing more complete combustion.

in the fuel tank

Fuel Fill Levet-controtBevice—A—devicetsed-to-Hmitthe-medmumtigtidtevelpermitted
during refyeling
Fuel Fillef Cap—The cap on the fuel filler tube which normally provides a positive-seal g

relief valves for pressure and vacuum venting.

Fuel Fille
nozzle dis

Fuel Fired
front of thg
“GasCat” i

Fuel Fired

Fuel Syst
injection ¢

Fuel Tank
liquid loss

Fuel Tank
evaporatiy

Fuel Tank

is removedl or the fuel dispensing nozzle is initially inserted into the fuel tank filler pipe.

GasCat—

Gas Chro

Restrictor—A device in the fuel tank filler pipe that will only admit a small di
bensing nonleaded fuel.

Catalyst Heater—A burner placed in the exhaust system which generates a
b catalyst for rapid heating and reduced emissions. (Fhis is the recommended tg
S a trade name for a particular type of fuel fired catalyst heater.)

Heater—An auxiliary fuel burning heater for the ‘passenger compartment of an €

bm—The combination of fuel tank, fuel tines, pump, filter, and vapor return line
bmponents, and all fuel system vents:and evaporative emission control systems @

Anti-Spitback Device—A device-installed in the fuel tank filler pipe for the pu
bs through the filler pipe opening during refueling operations.
e storage system.

Puff Loss—Fueltank hydrocarbon vapors that are emitted to the atmosphere w

See FuelFired Catalyst Heater.

matogram—The recorder output versus time of a detector signal from a gas

nd may contain

ameter fuel filler

flame directly in
rminology since
ectric vehicle.

s, carburetor or
r devices.

rpose of limiting

Check Valve—A mechanical device at the fuel tank that prevents liquid fuel fjlom entering the

nen the filler cap

chromatograph,

which sho

bl . PRI T) ) £ P - r I
VS UCTICLUUTNS U UL ate Uie Presterite Ul SEPAratcu CUTTTPUTIETILS U a TTHTATUTE.

Gas Chromatograph—An instrument commonly used to separate and detect individual gases in complex
gaseous mixtures.

NOTE—In automobile exhaust gas analysis such instruments can be used to separate and determine the
concentration of individual hydrocarbon species in a complex hydrocarbon mixture.

Gas Turbine Engine—Any engine using the basic gas turbine or Brayton cycle consisting of adiabatic

compressi

on, constant pressure heating, an adiabatic expansion.

Grab Sample—See Sampling.
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3.120

3.121

3.122

3.123

3.124

3.125

3.126

3.127

3.128

3.129

3.130

3.131

3.132

Gross Vehicle Weight (GVW)—The manufacturer’s gross weight rating, consisting of the curb weight plus
payload.

Gulp Valve—A valve that briefly admits a metered flow of air to the intake manifold after a sudden closure of
the throttle.

NOTE—This prevents an over-rich mixture being caused when high vacuum evaporates any liquid fuel in the
manifold.

Hang-Up—The absorption and desorption of sample constituents (mainly higher molecular weight
hydrocarbons) from the surfaces of a sample system that can cause a delay in instrument response, with

1 t ” I \ AL n 4+ Lo ++thk dat tor follcaad by ol o o P~ HZ HY 1N PoTRP-N-L I +
nitia y oWy-EoRtenrtrattonsSattneaetector—Tonowea oy g reatmmyg ST St SCOUUtTIt teStST

Heat Batt¢ry—A latent heat storage device that captures normally wasted energy to be,usgd for fast warm-
up of a vehicle’s engine and/or catalyst warm-up.

Heat Shie]Jd—A device, usually a sheet metal shield, placed adjacent to athjgh tempergture component
(exhaust gystem) to protect the surrounding environment.

Heavy-Duty Engine—Any engine which the engine manufacturer could feasonably expedqt to be used for
motive poyver in a heavy-duty vehicle.

Heavy-Duty Vehicle—Any Federally certified motor vehicle deSigned primarily for transportation of property
and rated|at more than 3855 kg (8500 Ib) GVW or desighed primarily for transportation|of persons and
having a capacity of more than 12 persons.

Hexane Efuivalent Concentration—(ppm hexane)—The concentration of hexane that|would give the
same signal as a propane calibrating gas. FoF nondispersive infrared instruments, hexane equivalent
concentration has been established as propané concentration times 0.52. For flame ionigation detectors,
hexane equivalent concentration times 0,50:

Hot Soak{—A specified time period Beginning immediately after an engine is turned off. The Federal test
procedure|contains hot soak periods.

Hot Soak |Losses—Evaporative emissions that occur after termination of engine opergtion following a
sustained drive in elevated ambient temperatures.

Hydrocarbon—An grganic compound composed of only carbon and hydrogen.

NOTE—The term/is sometimes used to denote any combustion products that can be measyred with a flame
ionization detector.

Hydrocarbon Adsorption—The adhesion of hydrocarbon gases in a thin layer to the surfaces of solid
bodies with which they are in contact.

I/IM 240—An inspection and Maintenance 240 secondary test established by the EPA to measure mass
tailpipe emissions (HC, CO, and NO,) of in-use vehicles. The test involves driving a cycle on a chassis roll
dynamometer.

Inertia Weights—A series of rotating disks on a chassis dynamometer used to simulate the inertial mass of
a vehicle.
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3.134

3.135

3.136

3.137

3.138

3.139

3.140

3.141

3.142

3.143

3.144

3.145

3.146

3.147

3.148

3.149

3.150

3.151

Inherently Low Emission Vehicle (ILEV)—A vehicle that must meet California Low Emission Vehicle (LEV)
tailpipe requirements plus meet an evaporative emission standard of 5 g with disabled evaporative controls.

Inlet Air Throttle—A device which would limit the intake air into the combustion chamber, thus raising the
temperature of the exhaust to initiate oxidation of the particulate matter in the trap.

Insulated Pipe—Double-walled exhaust pipe with insulating material between two basically concentric
pipes.

Integrated Refueling Emission Control System—A vapor storage system where fuel vapors resulting
from refueling are stored in a common vapor storage unit(s) with other evaporative emissions of the vehicle

and are pyrged-hretgh-acommoenparge-systert

Interferenjce—A false instrument response due to the presence of components other than that which is to be
measured

Latent Hept System— See Heat Battery.
Lean Reaftor—A thermal reactor system that typically operates at air/fuehratios leaner thap stoichiometric.
LEV—"Loy Emission Vehicle” is a vehicle that has been certified to/the California low emisgion standards.

Light-Duty Truck—A Federally certified motor vehicle having arating of 3855 kg (8500 Ib) GVW or less and
designed primarily for the transportation of property or desighed for off-street or off-highway|use.

Light-Duty Vehicle—A motor vehicle having a rating.*of 2722 kg (6000 Ib) GVW or legs and designed
primarily for the transportation of persons on a streetior highway and having a capacity of 12/ persons or less.

LNG—Liqpefied Natural Gas.

Loaded VEehicle Weight—The manufacturer’'s estimated weight of a vehicle in operating cqndition. For the
purpose of emission testing, it is the curb weight of a light-duty vehicle plus 136 kg (300 Ib).

LPG—Ligpefied Petroleum Gas:

Malfunctipn Indicator Light(MIL)—An instrument panel light for informing the driver of an|emission control
system failure or deterioration.

Medium-Duty Truek—Any California certified motor vehicle having a rating of 2722 to 6850 kg (6000 to
14000 Ib) BGVW\(2722 to 6350 kg) and designed primarily for the transportation of property.

Mesh Filter=Atrapwhichdependsforitsoperatiomonflowthroughetortvouspaths:

NOTE—Impaction and diffusion are the primary trapping mechanisms. Particles impact on filaments and
adhere to the surface of the filaments or particles previously collected. Smaller particles migrate to
the surface by diffusion and are retained.

Metallic Substrate—The part of a metal catalytic converter on which the wash coat and precious metals are
placed.

Methane—The simplest hydrocarbon, with formula CHy,.

MMT—Methylcyclopentadienyl Manganese Tricarbonyl (an octane improver manufactured by Ethyl
Corporation).
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3.152

3.153

3.154

3.155

3.156

3.157

3.158

3.159

3.160

3.161

3.162

3.163

3.164

3.165

3.166

3.167

3.168

3.169

Mode—A particular operating condition (for example, acceleration, deceleration, cruise, or idle) of a vehicle
test schedule.

Modified Part—A part which replaces an OEM part that was included in the originally certified vehicle

configurati

on but which is not functionally equivalent to it.

Molecular Sieve—A crystalline substance (as a zeolite) characterized by uniformly sized pores of molecular

dimension

Monolithic Diesel Particulate Filter—An extruded cellular ceramic filter with alternate cell

that can adsorb small molecules.

channel

openings blocked in a checkerboard fashion; the opposite end is similarly blocked but with one cell displaced

so that ex
Monolithi

Naphthen
the carbor

Natural G

NCP—A N
certified in

NMOG—N
from vehid

Noble Me
platinum,

Nondispe
of a gased

aoaot oot flon gyt S bhaornxaalasall
IMAVUOL TTTUOL TTUVY I.III\.IUyII 'J\.II\.IUO CITAarirmeT vwailo.
C Substrate—A unitary catalyst substrate usually of honeycomb structure.

e (Cycloparaffin)—A hydrocarbon having a ring-type structure with oply single
atoms and with general formula C,H2,,.

s Vehicle (NGV)—A vehicle capable of operating using naturahgas.

onConformance Penalty—The cost penalty determined-by the EPA for failure o
compliance with an emission standard and paid to thé.federal government for eal

on-Methane Organic Gases. The total of the hydrocarbons and oxygenates foy
les excluding methane.

al Catalyst—A catalyst in which the active material is made from a precioug
palladium, rhodium, or ruthenium.

Fsive Infrared (NDIR) Analyzer—An instrument that selectively measures a spe
us mixture by responding to-thie'specific infrared absorption characteristic of that

bonds between

an engine to be
Ch unit built.

nd in emissions

metal such as

cific component
component. For

certification and development purposes, the NDIR analyzer is primarily used for carbonp monoxide and
carbon digxide determination.

Non-Integrated Refueling Emission Control System—A vapor storage system whefe fuel vapors
resulting from refueling are-stored in a vapor storage unit(s) assigned solely to the fupction of storing
refueling Mapors.

Non-Methlane Hydrocarbons (NMHC)—AIl organic hydrocarbon compounds, excluding methane, present
in an exhgust sample.

Non-Reg
regeneration.

e a diesel trap

OBD or OBDIl—See On-Board Diagnostics (OBD or OBDII).

Olefin—A hydrocarbon having an open chain structure containing one or more carbon-carbon double bonds.
The general formula for an olefin containing one double bond is C,H2,,.

OMHCE—Organic Material Hydrocarbon Equivalent. Total Hydrocarbons less the methanol contribution,
plus methanol times a molecular weight ratio, plus formaldehyde times a molecular weight ratio.

OMNMHCE—Organic Material Non-Methane Hydrocarbon Equivalent. OMHCE minus methane.
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3.170

3.171

3.172

3.173

3.174

3.175

3.176

On-Board diagnostics (OBD or OBDIl)—Real-time on-board monitoring by the vehicle’s Powertrain
Control Module (PCM) of all emission-related components and systems. OBDII is the second generation of
OBD.

On-Board Refueling Vapor Recovery (OBRVR)—The on-vehicle system for capturing gasoline vapors that
would escape the atmosphere during vehicle refueling.

Opacimeter—An optical instrument designed to measure the opacity of diesel exhaust. Also called
smokemeter.

Opacity—The fraction of light emanating from a source which is prevented from reaching the observer or
instrument+eceiver

Opacity = [1 -Transmittance]” 100 (Eq. 2)

NOTE—This definition of opacity (or equivalent) is widely used in the field of diesel,smoke nmjeasurement but
is|inconsistent with the definition used in other technical fields.

Organic Acid—A compound having the general formula RCOOH.

Organic Nlaterial Hydrocarbon Equivalent—The sum of the carbon mass contributions of [non-oxygenated
hydrocarbpns, methanol, and formaldehyde as contained in a<gas sample, expressed as|gasoline fueled
vehicle hyldrocarbons. In the case of exhaust emissions, thé. hydrogen-to-carbon ratio df the equivalent
hydrocarb|is 1.88:1. In the case of diurnal and hot soak-&missions, the hydrogen-to-carlpon ratios of the
equivalent hydrocarbons are 2.33:1 and 2.2:1, respectively.

Oxidation| Catalyst—A catalyst that promotes the exidation of HC and CO to form water vapor and carbon
dioxide.

3.177 Oxides of Nitrogen (NO,)—The sum total pfvnitric oxide (NO) and nitrogen dioxide (NO,) ih a gas sample;

3.178

3.179

3.180

3.181

3.182

3.183

3.184

expressed as equivalent NO2.

Oxygen Sensor—A device providing an electrical signal that is a function of the oxygen levgl in the exhaust
gas. The pignal is used as an_.input parameter for feedback air/fuel control system

NOTE—Upgually mountediinthe exhaust manifold with exposure to passing exhaust gas.

Oxygenated Fuel—Aymixture of hydrogen-carbon containing compounds (gasoline or diesgl fuel) and some
hydrogen-tarbon=exygen containing compounds (usually alcohols, ethers, etc.).

Paraffin—HAChydrocarbon having an open chain or branching chain structure and contaiping only single
carbon-catbormrbonds;withgenerat-formuta Citons:

Parts per Million Carbon (ppmC)—The mole fraction times 10° of hydrocarbon measured on a methane
equivalence basis.

Passenger Compartment Heat Storage Device/System—See Heat Battery.
PCV Valve—A valve that regulates the flow of gases from the crankcase into the air induction system.

Pelleted Substrate—A catalyst substrate having such forms as pebbles, beads, small cylinders, or small
spheres.
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3.185

3.186

3.187

3.188

3.189

3.190

3.191

3.192

3.193

3.194

3.195

3.196

3.197

3.198

Periodically Regenerating Trap Oxidizer—A system incorporating an external heating source, such as
heaters, burners, or temporary engine modification to increase the exhaust temperature sufficiently to ignite
the stored particles.

Perturbated Flow—The variation of air/fuel ratio as signaled by an oxygen sensor in the exhaust flow to
maintain proper feedgas condition for catalytic conversion.

Photographic Smoke Measurement—A measurement technique which relies upon an instrumental or
visual comparison of the photographic image of a smoke plume with an established scale of blackness or
opacity to determine the opacity of the original smoke plume.

Poly NuclearAreomatie-erPetrrduetearAromateHyerocarbors-{(PNATPAH—Relativgly highmolecular
weight ardmatics consisting of three or more fused rings. They are often formed in combystion processes
and often [emitted as a component of soot particles. The PNA benzo(a)pyrene is often dited as a potent
human cafcinogen.

Positive Qrankcase Ventilation (PCV)—A system that routes gases from the-crankcase (plow-by and air)
to the air ihduction system of the engine.

Powertrain Calibration—The preset values, data, algorithms, ang\\instructions needed for powertrain
operation gnd stored in the powertrain control module’s PROM chif(s).

Probe—A| device inserted into some portion of an enginé or vehicle system in ordler to obtain a
representative gas, liquid, or particle sample.

PROM Cojmputer Chips—Programmable Read Only:Memory computer chip used in a vehicle’s powertrain
control mddule to store the various preset values, data, commands, and algorithms used forl operation of the
powertrain.

Proportiopal Exhaust Gas Recirculation—An EGR System designed to recirculate a fjxed percentage
(based on|engine air flow) of the exhaust gas.

Pulse Air|System—A system which uses sub-ambient pressure pulses in the exhaust systém or crankcase
to introdude ambient air into thesexhaust system for the purpose of oxidizing HC and CO.

Purge Valve—A vacuumyor-€lectrically actuated device in the evaporative emission contro] system used to
release entrapped hydrocarbons to the engine induction system.

Quick-Acting Cheke—An electrical or mechanically operated device designed to shorten the choking
period dur|ng engine start-up.

Quick-HeattmtakeMamifold—Am—exhaust-heated—intake—manifotd—taving—retativety —arge crossover
passages and, typically, a thin sheet metal section in the plenum floor.

NOTE—The sheet metal floor may have fins, convolutions, or similar means to obtain a high rate of heat
transfer between the crossover exhaust and the intake charge. The objective of these manifolds is
to provide rapid intake mixture warm-up to promote evaporation of fuel droplets.

Rare Earth Catalyst—A catalyst in which the active material is a rare earth element such as lanthanum or
cerium.

NOTE—The rare earth elements range in atomic number from 57 to 71.
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3.199

3.200

3.201

3.202

3.203

3.204

3.205

3.206

3.207

3.208

3.209

3.210

3.211

3.212

3.213

3.214

3.215

3.216

RDP—Revised Durability Procedure—The term assigned by EPA for revision of its durability procedures
(RDP 1 for model years 1993 to 1998 and RDP Il for model years 1999 and beyond).

(RAF) Reactivity Adjustment Factor—An adjustment factor indicating the smog forming potential of
individual compounds.

Reactor Liner—A sheet metal or ceramic component inserted in the thermal reactor for the purpose of
reducing heat losses from the exhaust gas.

Rebuilt Part—A previously used part which has been disassembled, processed, and reassembled to yield a
part functionally identical to OEM specifications.

Reduction Catalyst—A catalyst that promotes the chemical reduction of nitrogen oxides (NO,) by reaction
with carbojp monoxide (CO), free hydrogen (H,), or chemical hydrocarbon (HC). The désirefl products of the
reaction afe nitrogen gas, carbon dioxide, and water.

Referencg Cell— That portion of an NDIR instrument which is similar to the, Sample cell except that it does
not contaim the constituent to be determined.

Refueling| Emissions—Hydrocarbon emissions that can occur during-illing of the vehicle fliel tank.

NOTE—These emissions are made up of displaced fuel tank vapor, entrained droplets in this vapor, liquid
spillage, and nozzle drip during insertion and removal of the nozzle from the filler n¢ck.

Regeneration—The process of burning the accumulated-diesel particles to clean the trap.

Regeneration Emission Test—A complete diesel emission test, which includes a |particulate trap
regeneratipn.

Regeneration Interval—The interval from the start of a diesel trap regeneration to the gtart of the next
regeneratipn.

Reid Vap¢r Pressure—The absplute pressure of gasoline vapor at 37.8 °C (100 °F) deternjined in a special
vessel corntaining a volume of girwhich occupies four times the volume of liquid fuel (ASTM[D 323).

Remanufgactured Part—A previously used part which has been disassembled, processed, gnd reassembled
to yield a Iart functionally equivalent to OEM specifications.

Resolutigh—The=minimum input concentration that produces a distinguishable change in |the output of an
instrument.

Resting Losses—Hydrocarbomevaporativeemissions—thatmay occurcontinuousty;—thatl are not diurnal
emissions, hot soak emissions, running losses, or spitback emissions.

Rich Reactor—A thermal reactor system that typically operates in the range of air/fuel ratios richer than
stoichiometric.

Running Losses—Hydrocarbon evaporative emissions resulting from vehicle operation. Test procedures
evaluate running-loss emission performance using specific, standardized average urban drive trips.

Run-Away Regeneration—The rapid oxidation of the diesel particles causing the temperature to rise
uncontrollably and the trap to fail.

Sample Cell—That portion of an NDIR instrument that contains the sample gas being analyzed.
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3.217

3.218

3.219

3.220

3.221

3.222

3.223

3.224

3.225

3.226

3.227

3.228

3.229

3.230

3.231

3.232

Sampling—The technique of obtaining a representative sample of material for analysis. Sampling may be
batch, continuous, or proportional.

a. A batch sample is taken in a syringe, bag, or other container over a short period of time for analysis.

b. In continuous sampling, a portion of the exhaust is continuously withdrawn for immediate analysis.

c. Proportional sampling is a method of obtaining a composite sample from a flowing stream that is
weighted in proportion to the stream flow rate. Sometimes called variable rate sampling.

SHED—A Sealed Housing for Evaporative Determinations which is an enclosed chamber for determining a
vehicle’s evaporative emissions. This includes fuel and background emissions.

S' |t P - Ooadation Daodi ot o ot ol ot (al Tk \ Al Ooatalbuct
Imulitan geas—oxXtaatofrreadetot catary St—ot T Ctrvvay-catary St

Space Ve|ocity—The exhaust flow in m®/s (ft3/h), measured at standard temperaturé) and|pressure (1 atm
and 25 °C), divided by the catalyst volume in m2 (ft3) equals the space velocity.

Span Gast—A calibration gas routinely used to calibrate an instrument at a single.concentration.
Spark Adyance—The number of degrees before top dead center at which-the spark discharge occurs.

Spark Dellay Device—Calibrated restrictor in the vacuum advanc¢e hose which delays thg vacuum spark
advance.

Spark Ignjfition Engine—Any internal combustion engine.using the basic Otto cycle, With combustion
initiated by an electric spark.

Spark Poilt—The carburetor port from which vacuum to control the distributor spark advancg is sensed.
Speciatiop—The term for separating a complex mixture into its individual compounds.

Speed Controlled Spark—A system,. generally used with an automatic transmission, that controls the
vacuum td the distributor preventing vacuum advance below a selected vehicle speed.

Spitback Emissions—Hydrocarbon evaporative emissions resulting from the loss of ligquid fuel that is
emitted frgm a vehicle during ‘afueling operation.

Stage I— The system fercapturing gasoline vapors that would escape to the atmosphere when filling a tank
truck at a pulk gasaline plant or terminal and when filling an in-ground tank at a service stgtion from a tank
truck.

Stage II—The‘system installed on gasoline dispensing pumps in service stations for capturing gasoline
vapors du illg vehicte lcfuciillg.

Stage Il Vapor Recovery Nozzle—A fuel dispensing nozzle that incorporates a seal and balance-back
system or a vacuum system for the purpose of capturing and storing refueling vapors at the fuel dispensing
site.

Steady-State Condition—An engine operating condition at a constant speed and load and at stabilized
temperatures and pressures.
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