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Comparison Research of the Intake and Exhaust

Gas—Exchange Behavior between Super—Charged and

Crankcase—Charged Two Stroke Engines
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Abstract As an auxiliary power unit generating electricity, two stroke engine has several advantages,
such as large power density, low mass, simple structure and easy for packaging etc. The breathing process
of two stroke engine is controlled by scavenging. The Intake & Exhaust gas flow behavior of two stroke
engine plays an important role on engine performance. Intake & exhaust gas flow velocity and flow rate
directly depend on the differences between intake & exhaust pressures and cylinder pressure, which will
finally determine the net intake charge amount. This study will mainly discuss the influence of intake
boosting type, which could be crankcase boosting and supercharger boosting, on the intake & exhaust
pressure waves, gas velocity and mass flow rate, in order to find out the difference in the intake & exhaust
gas-exchange behavior between the two intake boosting types for two stroke engines. Results show that, the
intake processes of a two stroke engine are significantly different for the two boosting types, while the
difference in the exhaust processes is minor. Instead of crankcase-charged type, super-charge can increase
the in-cylinder flow turbulence, hence enhance air-fuel mixing. Based on the same charging efficiency,
super-charge has higher trapping ratio and higher internal EGR rate. At the same time, super-charge has
larger mixture specific heat capacity, leading to a higher thermal efficiency.
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