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Instantaneous Emission Simulation for Light-Duty Diesel Vehicle with Different

Driving Cycles by CMEM Model
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Abstract: CMEM model for calculating time based instantaneous emission from light duty diesel vehicle and its input parameters were
introduced. On-board test data were used to validate the simulation results. The relative error of THC, CO, and NO, are 14.2%, 3.7% and
32.7% s respectively, while the correlation coefficients reach 0.73, 0.72 and 0.87. The instantaneous emissions of the light 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 cycles FTP cycles Japan 10-15 cycle and the cycle of shanghai arterial road show that the instantaneous emissions
decline with the increase of the vehicle speed, especially from 0-10 km*h™" to 10-20 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 arterial
road for idle condition are 40% and 30% » emission factors of CO are 1.3, 1.5 and 1.4 times of ECE-15 cycle; 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 cycle. The fuel economy of the light-duty diesel car on shanghai arterial road is the worst,
which is 9.56 km*L™". The driving cycles used on abroad 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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Fig.2 Comparison of transient vehicle emission rates against simulation data
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Table 3 Comparison of emissions against different driving cycles
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