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Boundary layer blowing characteristics of bump inlet

by wind-tunnel test

ZHAQO Haigang, LIU Yu, REN Dingding, DING Kaifeng, SHI Jianbang

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

Abstract: Based on the low and high speed wind tunnel, a test system for measuring
the boundary layer blowing characteristics of the bump inlet at a wind tunnel was designed
and set up. The boundary layer blowing characteristics were studied by test at different in-
coming Mach numbers and flow ratios. Through analysis of the test data, calculation and
comparison of the flight test results of the same type, the boundary layer blowing character-
istics of the bump inlet were studied. Results showed that the boundary layer blowing ability
of the bump inlet gradually decreased with the increase of the flow ratio at the same incoming
Mach number. Within the wide range of the flow ratio at subsonic, the pressure coefficient
of the bump inlet surface was symmetric along the center line with high pressure gradient,
and it increased along the mainstream. The bulge structure showed a relatively strong blo-
wing ability of the boundary layer. The flow ratio range with effective blowing ability at su-
personic was significantly smaller than that at subsonic. At supersonic the bow-shaped shock
wave of the inlet lip was the main factor affecting the pressure gradient change at different

positions on the bump surface and the boundary layer blowing ability. Under the flight con-
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ditions near Mach number 1. 8 and above, the boundary layer blowing ability was decreased,

and the separation of the boundary layer flowing was strengthened, causing large loss and

distortion of the inlet pressure.
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wind-tunnel test; bump inlet; boundary layer blowing characteristics;

incoming Mach number; flow ratio
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