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Study of the Effect of Flexible Electric Turbo-Compound System
on Diesel Engine Performance

Xu Kangjing', Deng Kangyao', Yang Mingyang', Liu Ying’, Wu Xintao’

(1. Key Laboratory for Power Machinery and Engineering of Ministry of Education, Shanghai Jiaotong University,
Shanghai 200240; 2. State Key Laboratory of Turbocharging Technology of Diesel Engine, Tianjin 300400 )

Abstract: Aiming at solving the problems of conventional turbocharger such as lacking of boosting at low
speed while exhaust energy surplusing at high speed, a flexible electric turbo-compound ( F-ETC) sys-
tem with compressor and turbine decoupling. Based on a heavy duty diesel engine, the simulation model
of a F-ETC system was built, and the influence of the F-ETC system on diesel engine and key factors
were analyzed. The research shows that the overall efficiency of the system can be improved at medium
and high speed with a maximum increase of 2. 66% , and main cause is that surplus waste gas energy is
recovered by turbine power system. The best turbocharing efficiency, which is 1. 2% higher after optimi-
zation, can be achieved by turbo speed controlling. The low-speed torque of diesel engine can be signifi-
cantly increased with the increase of electric compressor. At 1 100 r/min, the maximum torque can be
increased by 24% , and the system overall efficiency and BMEP can also be improved.
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