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TO: ALL MANUFACTURERS OF SMALL OFF-ROAD ENGINES
ALL OTHER INTERESTED PARTIES

SUBJECT: Certification of 2000 Model Year (MY) and Later Small Off-Road
Engines (SORES)

In 1990, the Air Resources Board (ARB or Board) adopted emisgjalat®ns and test
procedures applicable to SOREs produced on or after 1995. In March 1998, the Board
amended the SORE standards and test procedures effective with the 2000 MY.
Beginning with the 2000 MY, SORE g@mes will be required to complwith more

stringent standards and other newer requirements, ingudiaful life emission
deterioration, aveging/bankirg/trading (ABT), Air Index labelirg and new production-

line test procedures. With the transition to the new requirements, the ARB provides the
attached application format for the uniform and simplified certification of SORB&n
Selling or introducirg SORESs into California before the Executive Order is issued is a
violation of state law.

Typically, to certify an egine family under the SORE gelations, a manufacturer will

have to conduct emission durablyiltestirg on a test egine. Attachment A is a gigested
guideline for a durabilit test prgram. Then an application for certification is filled out
and submitted to the ARBdether with the manufacturer's ABT report, emission

warrany statement, and gime and Air Index labels; the warrgrdand labels mabe
submitted in advance of the application and their approvals are required before the
Executive Order is issued. Attachment B contains a filled-in sample of the form required
for ABT reportirg, and Attachment C contains a sample application format that has been
streamlined gjnificantly from the one used dugr995-1999. This format also allows

for harmonization with federal requirements soyankirgle application needs to be
completed; an electronic version of the applicatioy madownloaded from the

following United States Environmental Protectiogefg/ (U.S. EPA) Internet site:

http://lwww.epa.gov/oms/cert/eng-cert/template/smallph2.zip

California Environmental Protectiong&ngy

Printed on Recycled Paper



http://www.epa.gov/oms/cert/eng-cert/template/smallph2.zip
www.arb.ca.gov
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Alternatively, a copy of the application templates snae obtained Y contactirg Mr.
Dean Hermano, Staff [gmeer, at (626) 450-6103 dhermano@arb.ca.govA glossay
of the terms and acrgms used in the application is provided in Attachment D.

Note that althogh raw or intermediate test data and technical descriptions need not be
submitted to the ARB as part of the application procesg,ithest be retainedytthe

engine manufacturer and made available within 3@sd#pon requestyithe ARB. Also,

the ARB requires manufacturers to report all emissions and horsepower data in the
certification application usmthe unitsg/bhp-hr anchp, respectivei, for compatibiliy

with the geng/’s databaseystem. It is the ARB’s understandithat the U.S. EPA will
accept applications ugrthese units exclusivel

If you have ay questions or require further assistance, please telephone Mr.dbyen\
Manager, Certification Section, or Mr. Dean Hermano, Staffigeer, at
(626) 450-6103.
Sincerey,
IS/

R. B. Summerfield, Chief
Mobile Source Operations Division

Attachments
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CHAPTER 1
REFERENCES
Title 13, California Code of Rpilations (CCR), sections 2400 thgtu2407.

Air Resources Board Manufacturers Advis@orrespondence #92-06, Small-
Engine Certification Procedures, yu8, 1992.

United States Environmental Protectiogefgy letter CD-94-03, dated Febryar
18, 1994 or later.

California Exhaust Emission Standards and Test Procedures for 1995 and Later
Small Off-Road Egines, amended March 26, 1998 (hereinafter referred to as the
“Test Procedures”).

Nonroad Small S| Egine Phase |l Final Templates
(http://www.epagov/oms/cert/eg-cert/template/smallph2.2ipUnited States
Environmental Protectiondengy, July 1999.

[In Chapter 2, references to the above documents are indigabrddkets.]


http://www.epa.gov/oms/cert/eng-cert/template/smallph2.zip

CHAPTER 2
GENERAL INSTRUCTIONS

This chapter providegeneral instructions garding the preparation, submission and
revision of a certification application.

2.1  Application Submission

One printed cop of the egine family application completed in accordance with
Attachment C and with a cover letter (see subchapter 2.2) must be submitted to:

Mr. R. B. Summerfield, Chief
Mobile Source Operations Division
Air Resources Board

P.O. Box 8001

9528 Telstar Avenue

El Monte, California 91734-8001

Manufacturers completgithe application usipthe electronic template should run the
provided dignostic check (located in the uppegivi magin of each pge) before printig
a coyy for submittal. This simple task will quigkidentify blank fields and incorrect
entries, therepreducirg the need for future corrections.

2.2  Letter of Intent

Engine manufacturers should use a letter of intent tgy bl basic information of all

engine families to be certified. This includes identification of thgime family names

and the anticipated dates when an application for certification is submitted and when the
Executive Order is needed. This letter should be submitted as soon as possible,
preferaby before ag certification applications are prepared. This will assist the ARB
certification staff in plannig and resources allocation for a tip@jpproval of the
applications.

2.3 Compliance Statements

The following statements of compliance must be provided in a cover letter that
accompanies eachgne family’s application for certification:

1) Conformance with thgeneral standardsgarding an increase in emissions
and unsafe conditions as stated in section 5 of the “California Exhaust
Emission Standards and Test Procedures for 1995 and Later Small Off-Road
Engines”, adopted March 20, 1992, and amended March 26, 1998.
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2) Conformance with the emission control and Air Index label specifications
[Ref.: 1, section 2404].

3) Conformance with the standards and test procedure requirenydhts tiest
ergine, and that the test gine was tested in accordance with the applicable
test procedures and meets the requirements of such tests [Ref.: 4, Part 1,
section 27(a)(1)].

4) Compliance, to the best of the manufacturer’s belief, with the corporate
averge at the end of the modgtar when all credits are calculated for all of
the manufacturer’'s gme families [Ref.:1, section 240§(1)(a)].

2.4  Confidentialiy

By default, the ARB will deem the gime manufacturer’s prected California sales and
cataltic converter composition, ratio and loaglias confidential. Other portions of the
application in Attachment C (i.e., items # 24, 41 and 66) are denoted as “Confidential
Information,” but the manufacturer mysstify why it requires such status in the
“Additional Comments” form of the application. If the manufacturer wishes other
information to be considered confidential, it must alsguiséfied in the “Additional
Comments” form.

2.5 Amendments to the Application

After an emgine family has been certified, the manufactureryrfiad it necessarto

amend the application, for example, due to production rgrehiarges in egine
calibration, chages in parts/part numbers, or an addition or deletion of models. The
manufacturer maamend the application in advance of or concuryesiih production.

If the chames areytpographical or administrative (@, chame in the contact person) in
nature, the egine manufacturer needs grtb provide a brief description and the revised
pages of the application. If the chgaaffects an emission-related part or results in a new
worst-case test gme, the egine manufacturer must show that thejiee family will

still remain in complianceybsubmittig new test data. If the chgais not expected to
affect emissions, the gime manufacturer must provide argereerirg evaluation
supportirg this conclusion. Genergllonly the following fields in the application need to
be filled out for chages (eg., corrections, runnocharges, field fixes, etc.):
manufacturer namanodel yearengine familyprocess codéARB engine displacement
group, comments field&@escribirg the update or chge), the field(s) that has been
changed or correctedAll other fields ma be left blank.

2.6  Engine Family Names

Engine family names must follow the U.S. EPA nomenclature convention [Ref.: 3].
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2.7 Engine Famiy Name Calyover

To remain consistent with the paoliof the United States Environmental Protection

Ageng and to reduce additional burden on manufacturers, the ARB will allow the use of
the orginal ergine family name on egine labels for cagover families. However, this
allowance cannot be utilized if a clygn(eg., increase/decrease in displacement, addition
of new emission controlystems, etc.) causes the newgiar to be ineljible for the

original group.

2.8 Labelimg

The emine manufacturer is required to submit, for eadlirenfamily, two labels to the

ARB for review and approval. The first label is the emission control label goreen

label. This label must contain all information pursuant to Title 13, CCR, section 2404(c),
except that certain information spnae placed in the owner’s manual. The second label is
the Air Index label. The requirements of this label are provided in Title 13, CCR, section
2404(l). The application must indicate both labels’ content, dimensions, charagler hei
and baclground/forground colors. Also, the proposed location should be descriped b
either a drawig, photagraph or narrative description. Manufacturers are not limited to

the size of the spaces provided in the application for facsimiles of the labels and their
locations.

To allow for a sigle compliance statement on theggre label for both the U.S. EPA and
the ARB, manufacturers maise the followig example: “THIS ENGINE MEETS
EMISSIONS REGULATIONS FOR U.S. EPA (specPH1 or PH2, as applicable)
SMALL ENGINES AND (modelyear) CALIFORNIA (specl SI SOREs, Cl SOREs <
11 HP or CI SOREs 11 HP, as applicable).”

It should be noted that for thegne label, compressiommition ergines are also

sulected to the additional requirements in Part VI, section 89.110-96 of the California
SORE Test Proceduresde.FEL stated on the label, gne desgned for constant speed
operation to so state on thegare label, Blue Sk Series label).

2.9 Warrany

A copy of the egine manufacturer’s emission defect waryastiatement that will be
provided to the end users must be submitted for ARB review and approval (psgferabl
prior to, or concurrent with, the first gine family’s application that empie that

warrany statement. The warrgnimust be completed as prescribed in Title 13, CCR,
sections 2405 and 2406. The Executive Order cannot be issued until after theywarrant
statement has been approvedliie ARB. Once approved, the warnastatement mabe
used ly the manufacturer for all subsequengiae families within the modelear

without the need for the manufacturer to resubmit the statement in subsegimat en
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family applications. However, if charges are made to the warrgistatement, the
amended warraptstatement must be approvedthe ARB before Executive Orders for
ary ergine families with the amended warrgistatement can lgranted.

It should be noted that for compressigniion ergines, the applicable warranperiod is
threeyears or 1500 hours of operation, whichever first occurs, pursuant to Part VI,
section 89.104 of the California SORE Test Procedures.

2.10 Durability Testim and Deterioration Factor Determination

See Attachment A faguidance on this syect. This is applicable to gime families that
are certified to useful life standards.

2.11 Alternate Test Procedures

Any deviations to the prescribed test equipment and/or test procedures must be approved
by the ARB before use, or the test dgémerated thereof mae rgected. An approved
alternate equipment/procedures must be described in the firsedamily application

that emplgs the alternate equipment/procedures. Subsequginieciamily applications

that also emplpthe alternate equipment/procedurey mederence the first such

application.

2.12 Adjustable Parameters

All adjustable parameters, whether sealed or unsealed, thatigndicantly affect

emissions must be reported in the application for certificatiory t&st egine with an
adustable emissions-related parameter must be tested at the allowable extremes of the
adustment (ag., maximum rich and lean setfgg). All emission-related @dstments and
their associated anti-tampegidevices must be evaluated and approwethb ARB prior

to use. The application must reference the ARB’s approval of these anti-tagnperin
devices.

2.13 FEL Chames

An ergine manufacturer nyacharge the famiy emission limit (FEL) retroactivglto the
beginning of production or to the commencement of a rugminarge to an egine
family. FEL chages are not permitted after the end of production. All FEL gbsin
must be submitted as rungicharges in accordance with subchapter 2.5 of these
instructions.



2.14 Additional Comments

In the space provided in item #66 of the application, the manufactuyenotade
additional information relevant to the certification of thgiea family. This includes:

1. Information in the application that is considered confidential or propyietar
nature.

2. Special or alternate test procedures and/or equipment.
3. Runnirg charge and/or field fix information and data.
4. Descriptions of new emission control techrgd® such as three-waatal/tic

converters, stratified scavging, etc.

2.15 Certification Averaing, Bankimg and Tradig

Manufacturers choosyto voluntariy participate in the certification aveiag, bankirg

and tradilg program must submit a completed form similar to that included in
Attachment B. The form should be inserted in the application binder under a tab divider
titled “Certification ABT”. An electronic version nyabe obtained from the follown

ARB Internet link:http://www.arb.ca.gov/msprog/mailouts/mouts_99.htm#ms099-08
Since compliance with the emission standardsgusiea ABT praram can also be used to
determine compliance ugjrtorporate avegng (described in Title 13, California Code

of Reagulations, section 2403(e)), manufacturersyarded to submit this sgie form to

satis both provisions.

Manufacturers must demonstrate final compliance under the ARJFfgmo270 dgs after
the end of @iven modelyear. Actual sales volume must be used in detergiactual
credits for this final report.

The emgine manufacturer should allow for a minimum 15% compliancegimarhen
selectirg an FEL for an egine family (i.e., “Deteriorated HC+NOXx” multipliedybl.15).
The following equation is used to calculate the number of creditgréms)generated for
an emgine family:

Credit enification = (Std. - FEL)(Sales)(Load Factor)(EDP)(Power)

where: Std .= The applicable HC+NOx or PM standamgibhp-hr.
FEL = Family Emission Limit of the egine family.
Sales = Eljible sales as defined in 13 CCR 2401.
Power = The sales-wghted maximum modal power, in horsepower.
EDP = The emission durabifiperiod for which the egine family is certified.
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Load Factor = For TestyCles A and B, the Load Factor = 0.47. For Tegtl€
C, the Load Factor = 0.85. For approved alternate test procedures,
the load factor must be calculated accogdmthe followirg
equation:

n
Y (%MTT mode )(%MTS mode )(WF made )
=

—

where: %MTT mode= percent of the maximum torque for mode i
%MTS mode= percent of the maximum gne speed for mode i
WF mode= weighting factor for mode i

Final corporate avege compliance for HC+NOx or PM must be made up with emission
reduction credits or thrgh incorporation in the followig modelyear’s corporate

averae plan. If done within the next modgdar, credits must be expended at a rate of 1
gram to 1gram. If done after the next modgdar, credits must be expended at a rate of
1.5grams to Igram, except for noncompliance based on a production line failure and
subsequent raisgof an FEL, in which case credits must be used at a rate gfdin to

1 gram.



Attachment A

Explanation of Test Procedures for Spark-Ignition, Small Off-Road Engines

The following describes an acceptable test plan that complies with the requirements of
the test procedures for spadgition (Sl) and compressioggition (Cl), small off-road
ergines. Information provided under “a.” is specific to Sgiees, “b.” is specific to CI
ergines, and “c.” is common to both. Adherence to the provisions contained herein will
provide egine manufacturers an accurate and uniform method of gabiir ergines.
Manufacturers must report all emissions and horsepower data in the certification
application usig the unitsg/bhp-hr anchp, respectivai.

1. Test Emine

a. One worst-case gme is tested with all emission contrgistems installed and
functioning. This test egine is used for both DF determination and emission
certification.

b. The emjine confguration (within each egine family) with the most fuel
injected per stroke primayilt the peak torque, and secondaat the rated
power, will be selected as the tesgi@e. In addition, the test gme must be
selected so that its emission deterioration characteristigbenaxpected to
represent those of in-usegemes, based ogood emineerirg judgment. This
test elgine mg be used for both DF determination and emission certification.

c. Manufacturers maalso test additional gmes of the same cougfiration to
improve the reliabily of the deterioration data; the ARB must be notified in
advance. Data from the additional tesgiees ma not be excluded from the
DF determination. At the manufacturer's option and with advance notification
to the ARB, an identical gme mg be stabilized (broken in) and used for
emission certification and/or runmgjrcharmge purposes owl

2. Service Accumulation

a. Accumulation of durabilit hours for Sl egines will be done usmthe
existing certification test gcles (and approved alternativgctes) and
weighting factors. The ycle used must be stated in the application for
certification.

b. The manufacturer determines the form and extent of the service accumulation,

consistent witlgood emgineerirg practice to ensure that the testjiee's
emission deterioration characteristics are representative of in-gise€n
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c. The service accumulation procedure must be described in the applications for
certification. Data to be recorded dugithe service accumulation will include
ergine hours and another information required to assure the tgsteewas
performed. However, there is no requirement f@ires performance,
emissions or ambient conditions to be recorded duha test gcle. Ergine
manufacturers myarecord additional data for their own information at their
discretion. Such accumulation ynaccur in a location other than thegere
manufacturer’s testmcell. Emission testmwill always be conducted at the
end of, not durig, an @ing cycle. The followirg service accumulation
procedure, whose duration at each opegatiode is based on the emission
test g/cle's weghting factors, is acceptable to the ARB; variations in test
mode's duration must be approvedtbe ARB in advance. Alternative
service accumulation methodsg.e acceleratedging, component bench
aging, etc., are acceptable gabt to advance approvay the ARB.

Test Gycle Test Mode
A: 1 2 3 4 5 Idle
B: 6 7 8 9 10 Idle
C: 1 Idle
Test Gicle Test Mode's Duration (minutes) Total
A: 5:30 12:00 17:30 18:00 4:00 3:00 60:00
no-idle A: 5:30 12:30 18:30 19:30 4:00 0:00 60:00
B: 5:30 12:00 17:30 18:00 4:00 3:00 60:00
no-idle B: 5:30 12:30 18:30 19:30 4:00 0:00 60:00
C: 17:00 3:00 20:00
C:* 2:33 0:27 3:00

* Chain saws and ice gers ony.

Test Procedures

a. There must be a minimum of 3 test points, at the "0-hour"
(completion of break-in), end of the duralyilgeriod, and mid
point. Additional test points are acceptable, providey #re
equall divided +/- 2 hours. If multiple @mes are tested, all
ergines must have the same test points. Zero hour emissions are
obtained after the gine has been broken in. Extra test pointy ma
be added at the manufacturer’s discretion. Additional test points
must be equall divided.



If the ergine manufacturer conducts more than one test at a test
point, the number of tests at eyéest point must be the same. All
tests must be used in the lineagresssion angkis as separate

points. Additional egines mg be tested with prior approval from

the Executive Officer. If this is the case, data collection must
remain consistent for all testgnes. The testigof multiple

engines requires the determination of separate deterioration factors
(DFs) for each agine. In the case of multiple tests on agien

ergine, the egine manufacturer must select the last zero hour test
as the official zero hour test upon which the DFs are applied.

The manufacturer determines the test points, consistengeoth
engineerirg practice to ensure that the tesgiee's emission
deterioration characteristics are representative of in-ugaem

Smoke emissions are determined in accordance with Part VI of the
Test Procedures.

The test egine will be run on either the speed controller or on the
ergine governor, at the egine manufacturer’s discretion. If the
governor is used, the maximum load and opegapeeds will be
defined ly governor droop. Testmat the extremes of agstment

is required i the Test Procedures, section 20(b)(4). However, the
ARB will only require manufacturers to conduct these additional
tests at the last test point of the EDP. If rich/lean tgs$imlone

only at the end of the EDP, the emission values for eachgsettin
must be below the applicable standards or FELs. DFs will be
calculated usig the nominal settigs at each test point and applied
to the emission value of the nominal sejtat zero hours.

PM must be measured ugithe International @anization for
Standardization (1ISO) 8178-1 test procedures as modified in Part V
of the Test Procedures.

Maintenance

For both SI and CI ggnes, maintenance manot be performed more
frequenty than that specifiedybthe emgine manufacturer in the owner’s
manual. In the event where a maintenance event occurs at the same
number of hours as an emission test, trggrenmanufacturer is required

to conduct the emission test before the scheduled maintenance. At the
engine manufacturer’s discretion, thegame mg also be tested after the
scheduled maintenance. If both before and after tests are conducted, the
two tests will be aveged as a sigle test for the purposes of determipin
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DFs. Multiple maintenance events occugrin close proximig of each

other can be combined such that no more than one test is performed before
and after the maintenance. If a scheduled maintenance event is within 10
hours of an emission test point, the maintenance or test point must be
rescheduled to coincide with the test point or maintenance, respgctivel

Unscheduled maintenance ynanly be conducted with prior approval
from the Executive Officer. This approval is conditioned on both before
and after emission tests bgiperformed unless otherwise specifigdthe
Executive Officer. In such a case, the Executive Officer will waive the
requirement to space tests equaler the EDP and the two test will be
avergled as a sigle test for inclusion in the calculation of the gadt DF.

Deterioration Factor

a. All HC+NOx, CO and PM data are plottegaanst the service
accumulation hours, and a deterioration line is fitted with the least-
square linear gression method to determine the DF for each of
these pollutants. The deterioration lines or test points must not
exceed the applicable emission standards or FELs, or the data will
not be accepted for DF determination. The DFs are multiplicative
and determined as the calculated emission (carried out to two
additional spnificant figures more than the standard) at the end of
the durabiliy period divided i the calculated "0-hour" emission.

If the result is less than 1.000, the DF is then set at 1.000.

b. All HC, NOx, CO, PM, and smoke emissions (“accel” gland
“peak”) data are plottedgainst the service accumulation hours,
and a deterioration line mde fitted with the least-square linear
regression method to determine the DF for each of these pollutants.
The deterioration lines or test points must not exceed the
applicable emission standards or FELSs, or the data will not be
accepted for DF determination. Fomgeres with exhaust
aftertreatment (g., cataytic converter, trap), the DFs for HC,
NOx, CO and PM are multiplicative and ynlae determined as the
calculated emission (carried out to two additionghiicant
figures more than the standard) at the end of the duygttod
divided ly the emission calculated at the "0-hour". If the result is
less than 1.000, the DF is then set at 1.000. Fgines without
exhaust aftertreatment, the DFs for HC, NOx, CO and PM are
additive and mpbe determined as the calculated emission (carried
out to two additional gnificant figures more than the standard) at
the end of the durabilitperiod minus the emission calculated at
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the "0-hour". If the result is less than zero, the DF is then set at
0.000. For smoke emissions, whether thgiee uses exhaust
aftertreatment or not, the Dfs are additive ang medetermined

as the calculated emission (carried out to two additiogaifgiant
figures more than the standard) at the end of the duygteitod
minus the emission calculated at the "0-hour". If the result is less
than zero, the DF is then set at 0.000.

Furthermore, separate DFs for HC, NOx, HC+NOx, CO, PM, and
smoke emissions ("accel”, uand "peak") must be determined.
For the HC+NOx DF, a mgtive deterioration in one pollutant yna
not be used to offset the deterioration of the other; the HC+NOx
DF is determined as the avgeaof the HC DF and NOx DF that

are supect to the constraints described above.

C. For multiple test egines, the DFs will be determined for each test
ergine and the certification DF will be the avgeesof all the test
engines.

Certification Level

The certification emission levels are determingartultiplying the last of

the zero hour tests with the multiplicative DF, grdaldirg the last of the
zero hour tests to the additive DF. The certification levels of all pollutants
must not exceed the applicable standards or FELs beforayisue éamily

is certified ly the ARB.
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Attachment C

Small Off-Road Engine Application Format

In this electronic version of this mail-out, the hardcopies of Attachment C are not available.
Please download the files from:

http://www.epa.gov/oms/cert/eng-cert/template/smallphR.zip


http://www.epa.gov/oms/cert/eng-cert/template/smallph2.zip

Attachment D

Glossary of Terms and Acronyms

2TWC - Three wg cataytic converter (two in parallel)

ABT - Averaging, bankirg and tradig
AIR - Seconday Air Injection

CAC - Chage air cooler

carb - Carburetor

CBG - Cleaner BurnigGasoline

cc - Cubic centimeter(s)

CI - Compressiongnition

CNG - Compressed naturgds

CO - Carbon Monoxide

DDI - Direct diesel ipection

deg. - Dagree(s)

DF - Deterioration Factor

ECM - Electronic control module
EDP - Emission Durabilt Period
EGR - Exhaust Gas Recirculation
EM- Engine modification

F-2 - Flat two glinders

F/F - Field Fix

FEL - Family emission limit

g/bhp-hr - Gram(s) per brake horsepower-hour
o/kw-hr - Gram(s) per kilowatt-hour
g/l - Gram(s)/liter

HC+NOx - Hydrocarbons plus oxides of nigen
hp - Horsepower

I-2 - Inline two g/linders

ID - Identification number

IDI - Indirect diesel ifection

kw - Kilowatt(s)

L - Side valve

LPG - Liquefied petroleurgas

MAP - Manifold absolute pressure
meoh - Methanol

MPI - Multiport fuel inection

N/A - Not applicable

NA - Normally aspirated

N-m - Newton-meter(s)

NMHC - Non-methaneydrocarbon(s)
02S - Oygen Sensor

OC - Oxidation Catgist

OC-2 - Oxidation catgtic converters (two in series)
OHV - Overhead Valve

PCV - Positive crankcase ventilation
PM - Particulate Matter

R/C - Runnig charge

RPM - Revolutions per minute

SC - Superchager

SFI - Sequential multiport fuel jiaction
S| - Spark-gnition

SORE - Small off-road emne

SVM - Small volume manufacturer
TBI - Throttle bodg fuel injection

TC - Turbochager

TWC - Three wyg cataytic converter
V-2 - Vee two glinders



