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Effects of Variable Geometry Turbocharger on the Power and Economy
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Abstract: In order to balance the power and economy of the gasoline engine, a variable geometry
turbocharger was applied in a 1.0L gasoline engine with high compression ratio, Atkinson cycle and
external cooling EGR. The simulation model was established by GT-Power software, and the
performance calculation was taken into account including the turbocharger matching, transient
response and fuel consumption. The calculation results show that the variable geometry
turbocharger can effectively compensate for the loss of power, especially in low-speed torque. The
transient response time at 1500rpm decreased by 22%; large opening turbine VGT is used at low
load, the knock tendency and pumping loss can be reduced. And the fuel consumption of the
characteristic operating point reduced by 0.7%-1.41%.Simulation can provide advices for
turbocharger matching and effectively reduce the work of design and test.
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