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Numerical study on the influence of aero-engine intake and
exhaust system on aerodynamic characteristics of aircraft

GAO Xiang, LI Mi, WANG Dingqi

(Aeroengine Research Institute, Chinese Flight Test Establishment,
Aviation Industry Corporation of China Limited, Xi’an 710089, China)

Abstract: In order to analyze the aerodynamic characteristics between aero-engine and
aircraft, and to accurately determine the lift-drag characteristics of aircraft under practical
use condition, numerical calculation was conducted for a half aircraft model with powerplant.
Then the numeical calculation method of three-dimensional flow field was verified with wind-
tunnel test data, and the rules of the spillage drag and exhaust interference drag were sum-
marized. Results suggest that: the variation of aero-engine settings has significant influences
on the lift-drag characteristics of aircraft. The spillage drag component in lift and drag direc-
tion separately increases and decreases with the increase of capture area ratio. The larger
difference between real operating condion and reference conditon means the larger absolute

value of interference drag components.

Key words: lift-drag characteristics; wing-tunnel test; spillage drag;

exhaust interference drag; capture area ratio
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