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Study of novel flow control concept for fix geometry

two-dimensional mix-compression supersonic inlet

WENG Xiao-chai'*, GUO Rong-wei'

(1. College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, Chinaj
2. Unit 94710, the Chinese People’s Liberation Army, Wuxi Jiangsu 214141, China)

Abstract: A novel flow control concept was presented to improve the performance of fix-
geometry two-dimensional mix-compression supersonic inlet when the free stream Mach
number was lower than the cruising Mach number. This concept is placing a special bypass-
slot at the front-end of the second ramp, which can change the configuration of the shock
wave system to enhance the performance of the inlet. The numerical results indicate that
when the free stream Mach number is smaller than the cruising Mach number, compared
with the initial inlet, the flow control can raise the total pressure recovery coefficient and
mass flow ratio significantly. Whereas the performance of the inlet declines little at the de-
sign point with the bypass-slot shut. In conclusion, the flow control concept is beneficial to

the ramjet engine under the speeding up condition.
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Table 1 Free stream conditions
/km /Pa /K
3.0 12 19399. 35 216. 65
3.5 15 12111.76 216. 65
4.0 17 8849. 68 216. 65
4.5 20 5529. 28 216. 65
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Fig. 8 Total pressure recovery coefficient versus
dimensionless width of the exit of

bypass-slot
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Fig. 9 Mass flow ratio versus dimensionless width of
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