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Parametric Optimization of Automobile Powertrain Based on
Nonlinear Programming Genetic Algorithm

CHENG Zhiwei, SUN Yue-dong, LIU Bin, LIAO Huan

(School of Mechanical Engineering , University of Shanghai for Science and Technology , Shanghai 200093 , China )

Abstract: An optimized mathematical model for vehicle powertrain was introduced, considering
comprehensively the dynamic property and the fuel economy. Taking fuel economy and dynamic
property of the vehicle as optimal goals the powertrain parameters of the vehicle were optimized
based on a nonlinear programming genetic algorithm. And the results were verified by simulation
tests. The optimization results show that the acceleration time from standstill decreases by 3. 96 %
and the fuel economy of the commercial vehicle decreases by 8.32% per 100km. The feasibility of

the method based on nonlinear programming genetic algorithm was then proved.
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Fig.1 Flow chart of nonlinear programming

genetic algorithm
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genetic function

&1 RUER
Tab.1 Results of optimization
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Fig.3 Simulation model of drive system of the vehicle
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Tab.2 Comparison between performances

before and after optimization
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Fig.4 Comparison between dynamic properties

before and after optimization
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Fig.5 Comparison between fuel economy before and

after optimization
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