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Abstract: To reduce energy loss caused by pumping work in Atkinson cycle gasoline engine, this
paper conducted the research on an one-dimensional thermodynamic model of naturally aspirated
Atkinson cycle gasoline engine, and analyzed the effect of IVC and EVC on the pumping loss of a
naturally aspirated gasoline engine. The results showed that when the intake valve closing time is
delayed, the pressure in the intake manifold increases, the pumping loss is reduced to —64. 7 kPa
when the intake valve closing time is delayed to 101° at low load; however, when the intake valve
closing time is delayed too late, the negative expansion power gradually increases and causes
pump loss increase. Delaying exhaust closing angle to 55° can increase the valve overlap period
and decrease the pumping loss to —52. 6 kPa, while advancing exhaust closing angle to —45° can
reuse negative compression power and reduce the pumping loss to —30. 4 kPa. Then, under the
premise of stable combustion, the EGR valve can be controlled to adjust the EGR rate. The

results showed that, at high load, the pumping loss gain comes from the increase of inlet pressure
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and the decrease of exhaust pressure; with the increase of EGR, the pumping loss can be reduced

by 18. 8% ; at low load, the pumping loss gain mainly comes from the increase of inlet pressure,

and with the increase of EGR, the pumping loss can be reduced by 14. 8% at most.

Keywords: gasoline engine; pumping loss; Atkinson cycle; intake valve timing; exhaust valve

timing; EGR
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