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1.1 EREHEEEENRER

Corresponding requirements emission and fuel consumption regulations

- 201856H22H, ESIMRRRET (ERRBESTMHIMIRERNESGE (REISHER) )

« On June 22, 2018,China VI heavy-duty vehicle emission regulation issued
- 2019588190, NMEEHEIREIRET(ERR
« On August 19, 2020, the four-stage fuel consumption standard started
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Emission type test is divided into two parts: engine and vehicle. The target of supervision is
mainly for vehicle companies 4



1.1 SEFEHBGHFEEHENEX

Corresponding requirements emission and fuel consumption regulations

* T—HERNERFHBRERST TRAKRER, SIVXFNENFEMNK

* heavy-duty vehicle emission limits of next phase is likely to decrease, challenge escalation
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1.2 Supervision upgraded, and penalties severe
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diesel trucks
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*~ Challenges
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Challenges of Engine enterprises

Challenges of Vehicle enterprises

o EMEIEIME (BFERK) OB RIRNA RN RE, MTRIERSFIXIR?
Engine must meet National VI certification How to select the engine in order to
o AiEdBIGANEEES REE AT ENK? meet the vehicle's requirements
How to meet the vehicle requirements o U({RIERRB ERH B E/SEEEHEN. iHiE.
o IS ERALMINGIRETHE, WAE OBDRYEK?
A EdiERESBENERFRIE? How to ensure all vehicle meet all
How to develop engine combined the requirements
vehicle's requirements o SIEMIRITEEPEMSIGIES R, WFH
® WN{ANREE DRI IRBIZEROIREHR? Sa0], AT SEMERSE, N a6
How to decrease the rely on prototype vehicle HhinE R AT T S THERIXIBE
o RSN EELWHSNER, NEEE How to make the verification plan and
IFEFREERRINIRIOHRER? WEHEETIRBIM check plan to find the potential risks
& o UIER RITIEER TR RIFEFRIVANE?
How to ensure all vehicle with the same How to use resourses and advantages of
engine meet the requirements and identify vehicle enterprises
the risks o NI FH REFILAYERSS

How to carry out customized services
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Difficulties-In-use compliance
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Engine-in-the-loop(EIL)+real vehice verification +optimization
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Chain development method combining virtual and actual
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2.2 Engine-in-the-loop Platform
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Evaluate vehicle performance on engine test bed
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Experimental setup

Parameter Value
Vehicle type N3 . .
Vehicle curb weght 800 kg Equpment nams Equpment Type and Manufatue
Maximum design speed 110 kmh Testbed conl SYStE AVLPUMA Open V13
Transmission system 9-speed manual tae ar temperare condtomg.— AVL Al Condinonng System 1600
Tire specifications 12R225 Guscosemisionmeanement— AVL Erisson Bench AVA 60
Figine capacity 1L Partcl number () meastnemet AVL 49
BorexStroke 110mm»135 mm . T
Fuel consmption measuremet AVLTHICTAS
Rated power/speed 243 kw/2200 rpm o el
Vel model ystem AVLVSN
Idle speed 600 pm |
Emission Control Technology Rowte ~ EGR+DOC+DPE-SCR-ASC Red i st AVL Tested CONNECT™ )

Emission Standards

China VI

Test equipment

Main parameters of tested vehicle and engine
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Results and Analysis
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Accuracy of EIL Method-Speed Followability
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The engine-in-the-loop method can better reproduce the driving conditions of the vehicle on the engine test bench. The

actual vehicle speed can basically follow the target vehicle speed
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*& Accuracy of EIL Method-Data consistency
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The data obtained by the engine-in-the-loop method has good
consistency and high repeatability




*~ Accuracy of EIL Method-Difference with the actual PEMS test
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Effect of gear strategy on emissions
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Different gear strategy has great impact on emissions
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Effect of vehicle configuration on emissions
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Different drive ratio has great impact on emissions
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Effect of gear strategy on emissions
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Effect of gear strategy on emissions
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Fuel consumption of CHTC-HT is a little higher than CWTVC
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NOx emission of CHTC-HT is much higher than CWTVC due to

Q lower exhaust temperature
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Conclusions

MEHEREEM . BUEER M AR ERSCFFHEBN LAY ZE R MEIERR T A sh W3R 77 3% o] IAFE
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Engine-in-the-loop methodology can be well applied on the evaluation of emission
and fuel consupmtion of vehicles

SN TFERE-VNZENFY, ZINERNTTETROHEHER&EESER, NiikX
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Engine-in-the-loop methodology can evaluate the emission worst case vehicle, then
reduce the rely on prototype.

‘O IR EHERCE R B £, RAREM AN EEMFEHITMAL ;
On the basis of meeting the emission requirements, optimize the fuel consumption of
the vehicle

‘o] AR R SRR T, EHIN AAESRHEEL ;

The shift strategy can be optimized, and later applied to driving assistance

T ISR R E TR FE R AR R A0 T

Can carry out corresponding evaluation for CHTC
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