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Investigation into Comprehensive Fuel Saving Potential of Diesel with
Electric Turbo-compounding Waste Heat Recovery Power Generation

and Electric Thermal Management Power Consumption Systems

HE Guanzhang, XIE Hui, GU Zhiwei

(School of Mechanical Engineering, Tianjin University, Tianjin 300072, China)

Abstract; Considering influence assessment of electric turbo-compounding waste heat recovery
technology on engine fuel economy and its fuel saving potential, the critical parameters affecting
fuel economy and comprehensive fuel saving potential are investigated on a self-designed test
bench as the recovered power is actually used by electric thermal management system. The
influences of power turbine rotating speed on electric power and engine coolant inlet temperature
on electric accessories power consumption are discussed, and the governing rules are revealed.

The actual fuel saving capacity of these two systems is then analyzed according to measured data,
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and the critical parameters affecting fuel economy are determined. The fuel saving potential is
predicted following the influencing regulation of critical parameters. The results show that the
maximum electric power generated can meet the demand of thermal management system at 25 %,
50% and 75% of load and 1 300 rpm engine speed, and the brake specific fuel consumption
reduces by 7.2%, 4% and 2.6%, respectively. The isentropic efficiencies of charging turbine
and power turbine are key parameters affecting comprehensive fuel economy, and the pumping
The brake specific fuel

consumption further reduces at 75% of load and 1 300 rpm as the isentropic efficiency of turbines

loss power can be reduced as the isentropic efficiency increases.

becomes higher, and the maximum reduction can be as much as 4. 1%. Reduction of 0. 95% for

specific fuel consumption can be obtained if the balance between energy generation and energy

consumption is considered.

Keywords: diesel; electric turbo-compounding; electric thermal management; fuel saving

potential
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