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Instantaneous Emission Simulation for Light Duty Diesel Vehide with Different

Driving Cycles by CMEM Model
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( 1. Shanghai Academy of Envirommental Sciences, Shanghai 200233, China; 2. Resources and Envionmental Engineering Institute, East China
Univesity of Science and Technology, Shanghai 200237, China)

Abstract: CMEM model for calculating time based instantaneous emision from light duty diesel vehicle and its input parameters were
introduced. Or-board test data were used to validate the simulation results. The relative ewor of THC, CO, and NO, are 14 2%, 3. 7% and
32 7% , respectively, while the corelation coefficients reach 0. 73, 0. 72 and 0. 87. The instantaneous emissions of the lisht duty diesel vehicle
simulated by CMEM model are strongly coherent with the transient driving cycle in Shanghai. The simulation of instantaneous emissions and fuel
economy under the ECE- 15 cycle, FTP cycle, Japan 10-15 cycle and the cycle of shanghai aiterial wad show that the instantaneous emissions
decline with the increase of the vehide speed, especially from @10 km*h™ ' to 18-20 km*h™'. The acceleration process dominated the whole
emissions, which contributes over 30% of the total emission, and sometimes it even reaches over 70% . The contributions of shanghai arerial
road for idle condition are 40% and 30% , emission factors of CO are 1. 3, 1. 5 and 1. 4 times of ECE 15 cyde, FTP cycle, Japan 10-15 cycle
respectively; THC are respectively 1 5, 2.1 and 1 9 times of above cycles; and emission factors of NO, are respectively 1.2, 1.3 and 1. 3
times of ECE-15 cycle, FTP cycle and Japan 10-15 cyde. The fuel economy of the light duty diesel car on shanghai arterial road is the woist,
which is 9. 56 km*L™'. The driving cycles used on abrad can not reflect the actual driving conditions in China.
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Fig. 1 CMEM model structure for diesel engines
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Table 1 Input operating variables in the model
1 Sload/ r*min~ ! 1. 187 798
2 Tsoak/min 0
3 EJL 277
4 Masskg kg 2475
5 Trlhp/ KW 1537
6 S[(r*min™ ")/ (km*h™ )] 18 77
7 SH( H0 ) 75
8 N/ min™! 2000
9 Q,/felb 204
10 Z ol KW 57
11 Np/r’ min~ ! 3600
2 I,/ r*min= ! 867
13 n,(gears) 5
5 2.2
1615 NEDC (ECE)
2.1 CMEM FTP [ 19]
CMEM > 0.1
, , mes > <—01mes’
<0 1ms’ 0
, , 0
, , 14. 35 km, 2 )
SENSOR' S _FTP . 3.1 kmeh ',
SEMTECH-D , 91.2 kmeh™ ', , 0%
) 1 d 2 ’ H ECE .
32.99% . 10. 3
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CMEM , , ,
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, , , FTP , 16-
THC CO NO. 14. 2% 15 ECE; 15.5
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Fig. 2 Comparison of transient vehicle emission rates against smulation data
2
Table 2 Driving eigenvalues for different cycles
/kmeh™! [knr h™! /km*h™! /km*h™! /kmh™ ! /% % /% /%
16-15 27. 8 70.0 40 9 33. 1 46. 1 30.71 2717 20 2 21 20
ECE 18.2 50.0 219 19. 9 34.1 32.99 21 32 28 N3 15 86
FTP 4.1 91.2 40 8 39.0 52.3 18.16 39 41 7 84 34 59
10. 3 41.0 155 12. 4 15.0 29.68 34 02 7 31 29 09
-1
, ; 0~ 10 kme*h 10~
-2 -1
. 2.0~ T40mes ™. 20 km* h :
-1
, 0~ 10 km*h ,16-15 ECE
, FTP FTP NO. CO THC 10~ 20
_1
, km*h 7.7 41 3.4,10.1 51 4.4
-1
, NEDC 14.6 7.3 6.8. 0~ 10 km*h
0 ;
2.3
2 2
_1
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Fig.3  Disribution of velocity-acceleration with different driving cycles
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Fig.4 Emissions of different velocities
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Fig. 5 Contribution of emissions and fuel consumptions against different driving s ates
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Fig..6  Comparison -of fuel economy againg different driving cycles
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Table 3 Comparison of emissions againg different driving oycles
THC NO, [00]
[mges”! /gt km” ! [mges”! /gt km” ! [mg s /g km”!
8.2 0.72 .9 7. 4 202 1.78
2.5 0.27 5.9 0. 64 25 0.28
4.6 0.36 3.4 2. 76 95 0.75
4.4 0.57 2.2 4. 18 88 1.14
6.8 1.12 16. 0 10. 27 625 2.63
2.6 0.47 2.5 1. 07 59 0.46
3.6 0.38 6.5 2.37 225 0. 68
3.7 0.73 2.8 4.51 65 1.30
7.5 0. 66 18. 1 6. 29 71 4 1. 60
3.4 0.31 4.5 1. 31 14 2 0.42
5.3 0.37 11. 6 3. 04 44 2 0.80
5.0 0.53 37.9 4. 00 10 2 1.07
4.2 0.97 81 6. 78 29 2 1.87
2.6 0.76 2.9 2. 12 73 0.83
3.2 0.75 4.9 3.8 16 0 1.18
3.1 1.09 15. 1 5. 28 47 1. 65
,  11.2km; ECE (5)
. 10.6 km*L . : 9.56 km*L"';  NEDC
ECE , NEDC
) 10% 10% .
[ 19] ( 6)
5 > 5
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