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Heawy,/-Dutyy/E

ngine Certification ion Standardss
and! Im-Use \ehiclecEmissionss

ACertification standards and in-use vehicle

emissions are used for developing air quality

plans, emission reduction programs, and
emission models in California

AHeavy-duty engines need to be certified to
emission standards using the engine-
dynamometer testing procedures

0 Measure emissions from an engine, not integrated
with vehicle chassis



Heawy/-Duty,/Engine Certificatiornion Sta
and! Im-Use \ehicle

> EmissionsyCont)t. )
Aln-use vehicle emissions are measured

through chassis-dynamometer testing

0 Measure emissions from a vehicle fully integrated
with an engine
Alf the test cycles used for the engine -

dynamometer are comparable to the cycles for
the chassisdynamometer, so should be the
emissions

0 Reductions of in-use NOXfrom 2010 diesel trucks

should achieve the same reductions expected based on
certification standards




Heawy/-Duty/E

ngine Certficationion
Pre ire;: Cycle|@andrEnissionsons
A Measure brake specific emissions

(g/ bhp-hr) on an engine-dynamometer
with FTP cycle
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A Emissions include cold and hot start
emissions

CE-CERT Heavy-Duty
Engine-Dynamometer
set-up
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. I EXECUTIVE ORDER A-021-0521-2 | _

Pursuant to the authority vested in the Air Resources Board by Health and Safety Code Division 26, Part 5, Chapter 2;

and pursuant to the authority vested in the undersigned by Health and Safety Code Sections 339515 and 39516 and
Executive Order G-02-003;

IT IS ORDERED AND RESOLVED: The engine and emission control systems uced by the manufacturer are certified
as described below for use in on-road motor vehicles with a manufacturer's GVWR over 14,000 pounds. Production
engines shall be in all material respects the same as those for which certification is granted.

MODEL ENGINE FAMILY ENGINE FUEL TYPE 1 STtHTIEAsl%D‘S I:Elt'ﬂc ECS & SPECIAL FEATURES 3 DIAGNOSTIC .
YEAR SIZES (L) PROCEDURE J
cuass ° |"DDY, TC, CAC. ECW.EGR. OC. | ogp 7)
2010 | “ACEXH0812XAP 14.5 Diesel Diesel HHDD | SCR-U, PTOX
PRIMARY s
EMISSIONS CONTROL ADDITIONAL IDLE EMISSIONS CONTROL
30g N/A,
—————————
EMNGINE (L) ENGINE MODELS / CODES (rated power, in hp)
14.9 See aftachment for engine models and rating
* anod apphicable, mgroEE Wih |Che wiseghil raling, i ;
FM-'_ hp=horsapower, kwekilowat!, hrehour,
CNG/LNGscompressediliguafisd nalursl gas, LPGsliguelied petroteum gas, EBS=E5% sthand! fusl, MF=mull fuel 2 k.a. BF=bi fue!, DF=dual fusl, FF=fisxible fusl;
LIM/H HDD=kght/mediumMaayvy heavy-duly disssl; UB=urban bus. HOO=heavy duty Otta;
ECS=amdasion conlrel ayslem, TWCIOCshres-wayloxd|zng catilyst, NAC=NOx adsoplion catalyst, SCR-U | SCR-N=s=leclive catalytic reduction - ures | — ammonia, WU (prefix) =wam-
up calalysl, DPFsdissesl particulats filler, PTOX=parnodic rap oxidizer, HO2ZS/025=healed/oxygen sansor, HAFS/AFS=heated/air-fusl-rabio sensor (ak a  universal or lirear n EANSOF),

TBI=throtte fusd injection; SFIMFI=ssquentiatmultl port fued Inection, DGi=direct gasohne injection, GCARB=gaseous carbureior, IDVDDI=indirectidrect diesal injection; =urbod

Bupa’ & o, CAC=charge air cooler, EGR /| EGR-C=axhaus! gas recirculation | cooled EGR, PAIRIAIR=pulsscsscondary alr imeslion; SPL=smake puf! (imiler, ECM/PCI=8ngine/powertran
mmn. EMsangine modification: 2 (preflcj=parsliel; (2] (suffix)=in senes; I ?

ESS=angine shuldown system (per 13 CCR 1956 Bla)B)(AN1), J0g=30 gir NOx (per 13 CCR 1958 8(a¥B)(C), APS =intermal combustion auxiliary power system: ALT=alemative method
tpll‘ 13 COR *856 8la)8)D). Exempte=exsmpied per 13 COR 1958 BlalB)(B) or for CNG/LMNG fusl systerms; NiA=not applicable (e g., OHo engines and vehicles);

EMD=angene manufaciurer diagnoslic system (13 CCR 1871), OBD=on-board diagnostic system (13 CCR 1871.1);

Folluwing are: 1) the FTP exhaust emission standards, or family emission limit(s) as applicable, under 13 CCR 19856.8;
2) the EURO and NTE limits under the applicable California exhaust emission standards and test procedures for heavy-
duty diesel engines and vehicles (Test Procedures): and 3) the corresponding certification levels, for this engine family.
“Diesel” CO, EURO and NTE certification compliance may have been demonstrated by the manufacturer as provided
under the applicable Test Procedures in lieu of testing. (For flexible- and dual-fusied engines, the CERT values in brackets

when tested on gonventional test fuel. For multi-fueled engines, the STD and CERT values for default operation permitted in 13 CCR 185 }Ea:'nt?r?u

parenthases.).

in NMHC NOx HNMHC=NOX Co P HCHO

g/bhp-hr FTP EUROD FTP EURD FTP EURD FTP EURD FTP EURD FTP EURD

STD 014 | 014 ’ ¥ " " 15.5 15.5 001 | 0.01 " *

FEL B 5 0.35 0.35 - * * * - * * *

CERT 0.001 0.000 0.25 0.18 * * 1.4 00 0.002 0.000 * N\

NTE 0.21 0.52 - 10.4 0.02 . @'__—E
T T T R T TR TS TSR TR hre.  EURO=Euro Il European Steacy-State Cycle, incuding RMCSET=ram mode cycle supplemental smissicns ST




Im-Use Heavyy-Duty,Vehicle dests, Cycles, es
and Emissions s

A Measure distance-specific
emissions (g/mi) on a chassis
dynamometer with UDDS cycle

Heavy Duty Urban Dynamometer Driving Schedule

Length 1060 seconds - Distance = 5.55 miles - Average Speed = 18.86
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AMeasured emissions do not A
Include cold start emissions, hot -
running emissions only

ARB, 2010 SCR-equipped HDDV (2012)



ABased on inuse truck and bus operations collected at
LA and NYC in 1974 (CAPE21 database)

AMeasured torgue at RPM
over FTP and UDDS cycles
with engine- and chassis
dynamometers, respectively
(WVU provided

0 2008 Cummins engine
0 14.9L engine size
0 LNG/ULSDduel fuel
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Aln-use data:

o MY 1998-2002: CRC E55/59 Project
o MY 2003-2006: CRC E55/59 Project & ARB Studies
o My 2007-2011: AQMD & ARB Studies
0 ChassisDynamometer Test cycle: UDDS
0 Test weights: 56,000 or 69,000 Ibs
ACertification data:

0 ARB executive orders for Volvo, Cummins,
Caterpillar, and Navistar engines

0 Engine-Dynamometer Test Cycle: FTP
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