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Key technologies of energy saving for a heavy-duty commercial vehicle

SHI Xiangdong'*, ZHU Jiangsu'*, YIN Dongdong'*, WANG Fulong'?*,
NING Tinghui'?, ZHEN Lei'??

1. State Key Laboratory of Engine and Powertrain System, Weifang 261061, China;
2. R&D Center, Weichai Power Co.,Ltd., Weifang 261061, China

Abstract; To reduce fuel consumption in heavy-duty commercial vehicles, MATLAB software is used for
comprehensive evaluation of various energy-saving technologies, including high-efficiency clean combustion of
diesel engines and non-refrigerant Rankine cycle waste heat recovery in internal combustion engines. The fuel
consumption of benchmark model and demonstration vehicle, as well as the reduction in fuel consumption
achieved by different energy-saving technologies, are tested in full vehicle dynamometer tests. Road tests are
also conducted on two types of vehicles. The results indicate that for the benchmark model, high-efficiency
clean combustion technology for heavy-duty diesel engines has the best comprehensive evaluation effect in
MATLAB simulations. Single-vehicle energy network optimization management technology, truck aerodynamics
drag reduction technology, and low rolling resistance tire technology also show good comprehensive evaluation
effects. Full vehicle dynamometer tests reveal that the demonstration vehicle with energy-saving technologies
achieves fuel savings rates of 11. 79% and 12. 46% in the world heavy duty transient cycle and China semi-
trailer tractor train driving cycle, respectively, with the best fuel-saving effect from low rolling resistance tire
technology, reducing fuel consumption by 1.42 L/( 100 km ). After optimization with energy-saving
technologies, the comprehensive fuel-saving rate is 12. 17%.
Keywords ; heavy-duty commercial vehicle; key technology of energy-saving; vehicle economy ; real vehicle test
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frequency. By decreasing the reciprocating inertia mass of the air compressor and optimizing the excess balance
rate of the crankshaft, the vibration of the air compressor body can be reduced, and the optimal excess balance
rate is determined to 0.25. By increasing the air compressor speed ratio from 0. 68 to 1. 0, the operating
frequency of the air compressor has been increased from 8.5 Hz to 12.5 Hz. After the optimization, the
vibration acceleration amplitude of the seat under idle condition has been decreased from 0. 044g to 0.019g,
fulfilling the subjective evaluation requirements of customers.
Keywords :idle jitter; air compressor; rigid body mode ; reciprocating inertial force ; excess balance method ; air

compressor speed ratio
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