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Numerical Simulations Study on the Effect of Propeller Slipstream on

Inlet Flow Field for a Turboprop Aircraft

WANG Limin, ZHANG Yanjun
(General Configuration Aerodynamic Institute, AVIC The First Aircraft Institute. Xi’an 710089, China)

Abstract: The accelerating effect, viscous effect, and rotating effect of the propeller slipstream are of significant
influences on the performance of the inlet. Based on computational fluid dynamics (CFD) method. a numerical
method considering the effect of propeller slipstream on the inlet is developed by using the sliding mesh tech-
nique and solving the unsteady RANS equations. A multi-axis turboprop power system is taken as an example to
study the detailed influences of the slipstream on the inlet performance. The results show that in the state of on
ground and takeoff, the exit total pressure recovery coefficient with slipstream is higher than that without slip-
stream, and the exit total pressure recovery coefficient with slipstream is lower than that without slipstream in
cruise flight. Besides the ground low speed state, the slipstream can increase the exit total distortion factor of
the air inlet.

Key words: propeller slipstream; inlet; total pressure recovery coefficient; distortion coefficient; turboprop air-

craft
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Fig. 1 Examples of two typical turboprop air inlets
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Table 1  Comparison of simulation results and

experimental results for a single propeller
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Fig. 7 Iso-vorticity surface of single propeller tip vortex

obtained by numerical simulation
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