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Influence of EGR rate on engine performance under
different operating conditions

HAN Liwei, SHI Mingjie, XU Jinhui, KUANG Yunlong
BYD Auto Industry Company Limited, Shenzhen 130022, China

Abstract ; In order to study the effect of EGR rate on engine performance under different operating conditions, a
1. 5 L naturally aspirated engine is tested on the bench to analyze the pumping loss, knock trend and combustion
duration of the engine under different EGR rates by adjusting the EGR valve opening, throttle valve opening and
ignition angle. The test results show that at low load, with the increasing of EGR rate, the pumping loss
decreases and the combustion duration increases. When the EGR rate is 10%, the pumping loss and the
combustion duration reach a balance, and the fuel consumption is the lowest. At medium load, with the
increase of EGR rate, when the throttle valve is close to full opening, the pumping loss is the lowest, and the
fuel consumption rate is the lowest at this time. At full load, the EGR rate is slightly increased (4% ), which
can result that the knocking suppression trend is obvious, the combustion center is significantly advanced, and
the fuel consumption rate is significantly reduced. The study can provide a reference for engine performance
optimization and provide guidance for EGR calibration.

Keywords : EGR rate; fuel consumption rate; pumping loss; combustion duration
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