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Optimization of Truck Powertrain Based on Driving Condition
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Abstract: To improve the fuel economy and pollutant emission of light-duty truck under real driving
conditions, through the analysis of sensitivity of vehicle cycle fuel consumption per 100 km, NOx and PM
emissions to the changes of final drive ratio and the gear ratios of transmission, a method for determining the
weight coefficient of index based on sensitivity coefficients is put forward. Then, taking the minimum fuel
consumption, NOx and particulate matter emissions under standard driving cycle as the optimum objective ,
the transmission ratio is optimized, and the optimal drive ratio combination is determined. After optimization,
the cumulative fuel consumption per 100 km is reduced by 0. 112 4% , the NOx emissions by 0. 158 7% and
the particulate matter emissions by 9. 677% . The result of this study will provide a useful reference for the
design and optimization of powertrain system of light-duty trucks.
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Tab.1 Basic parameters of sample vehicle
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Fig. 1 Fuel consumption per 100 km under

driving condition
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Fig. 4 Sensitivity of transmission ratio to fuel consumption
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Fig. 5 Sensitivity of transmission ratio to NOx emission
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Fig. 6 Sensitivity of transmission ratio to PM emission
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Tab.3 Optimization result of single objective
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Tab. 4 Comparison of performance before and after optimization
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