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Heavy-Duty Engine Certification Standards 
and In-Use Vehicle Emissions 

 Certification standards and in-use vehicle 
emissions are used for developing air quality 
plans, emission reduction programs, and 
emission models in California 

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

oMeasure emissions from an engine, not integrated 
with vehicle chassis 
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Heavy-Duty Engine Certification Standards 
and In-Use Vehicle Emissions (Cont.) 

 In-use vehicle emissions are measured 
through chassis-dynamometer testing 

oMeasure emissions from a vehicle fully integrated 
with an engine 

 If the test cycles used for the engine-
dynamometer are comparable to the cycles for 
the chassis-dynamometer, so should be the 
emissions 
o Reductions of in-use NOX from 2010 diesel trucks 

should achieve the same reductions expected based on 
certification standards  
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Heavy-Duty Engine Certification 
Procedure, Cycle, and Emissions 
 Measure brake-specific emissions 

(g/bhp-hr) on an engine-dynamometer 
with FTP cycle 

 

 

 

 

 

 Emissions include cold and hot start 
emissions 
 

    𝑔 𝑏ℎ𝑝−ℎ𝑟 =  1 7 𝐶𝑜𝑙𝑑 𝑆𝑡𝑎𝑟𝑡 + 6
7  𝐻𝑜𝑡 𝑆𝑡𝑎𝑟𝑡 
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CE-CERT Heavy-Duty 

Engine-Dynamometer 

set-up 
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In-Use Heavy-Duty Vehicle Tests, Cycles, 
and Emissions 

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

 

 

 

 

 

 Measured emissions do not 
include cold start emissions, hot 
running emissions only 
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ARB Heavy-Duty Chassis-

Dynamometer set-up 

ARB, 2010 SCR-equipped HDDV (2012) 



FTP and UDDS Cycles 

 Based on in-use truck and bus operations collected at 
LA and NYC in 1974 (CAPE-21 database) 
 

 Measured torque at RPM 
over FTP and UDDS cycles 
with engine- and chassis- 
dynamometers, respectively  
(WVU provided) 

o 2008 Cummins engine 

o 14.9L engine size 

o LNG/ULSD duel fuel 
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In-Use and Certification Emissions Data  

 In-use data:  

oMY 1998-2002: CRC E55/59 Project 

oMY 2003-2006: CRC E55/59 Project & ARB Studies 

oMy 2007-2011: AQMD & ARB Studies 

oChassis-Dynamometer Test cycle: UDDS  

oTest weights: 56,000 or 69,000 lbs 

 Certification data: 

oARB executive orders for Volvo, Cummins, 
Caterpillar, and Navistar engines  

oEngine-Dynamometer Test Cycle: FTP 
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Reductions of In-Use and Certification 
NOX Emissions 
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-95% 
-91% -40% 

-49% 



Conversion Factors for Distance-
Specific NOX to Brake-Specific NOX 

 Chassis-dynamometer emissions  to ECU engine 
power over the UDDS cycle 

              𝐶𝐹 𝑏ℎ𝑝−ℎ𝑟

𝑚𝑖
 =  

𝑁𝑂𝑋 (
𝑔

𝑚𝑖
)

𝑁𝑂𝑋 (
𝑔

𝑏ℎ𝑝−ℎ𝑟
)
 

 

o4.5 (1/7cold start +6/7hot start) for Class 8 trucks: 
AQMD Study (2013)  

o4.0 (hot running) for Class 8 trucks: ARB Test (2012) 
 

 Conversion factor of 4.5 is used for this analysis 
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Comparison of In-Use to STD | FEL NOX by 
Engine + Aftertreatment Technology 
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Comparison of In-Use to STD | FEL 
NOX by Truck 
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up to 3 times higher 

than STD | FEL 



Comparison of In-Use to Certification Level 
NOX (Actual Engine Emissions) 
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up to 4 times 

higher than CL 



Findings and Implications 

 Reductions of in-use NOX from 2010 diesel 
trucks were less than the reductions expected 
based on certification standard NOX 

 In-use NOX emissions from 2010 diesel trucks 
were higher than the certification standard 
and the certification level NOX 

oUp to 3 times higher than the STD | FEL 

oUp to 4 times higher than the Certification Level   

 Air quality attainment goals may be delayed 
due to less NOX reduction than expected 
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Next Step 

 A research plan is in development to better 
understand the intrinsic differences between 
in-use NOX emissions from 2010 or newer 
HDDVs and the emissions obtained from the 
same engines during certification 

oCharacterize the same engines over the FTP and 
UDDS cycles 

oEvaluate the differences between engine- and 
chassis-dynamometer testing procedures  

oEvaluate the effectiveness of current HDDE 
certification procedure for controlling in-use NOx 
emissions from HDDVs 
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