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Variable angle of attack start experiment of
2D curved compression inlet

ZHU Wei''*, HUA Zhengxu*, WANG Xiao'?,
ZHANG Kunyuan®, LIANG Jianhan', WANG Junwei®

(1. College of Aerospace Science and Engineering,
National University of Defense Technology, Changsha 410073, China;
2. Shenyang Aircraft Design and Research Institute,
Aviation Industry Corporation of China Limited, Shenyang 110035, China;
3. College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: The reverse design method of curved compression inlet with controllable in-
ternal and external compression surfaces was studied, the numerical simulation and experi-
mental study of the designed 2D curved compression inlet starting with varying angle of at-
tack at different Mach numbers were carried out, and the hysteresis loop of the inlet starting
angle of attack was obtained. Simulation and experiment indicated that unstarting/self-start-
ing angle of attack, the outflow field and pressure distribution coincided well, and the ex-
periment results also showed that curved compression inlet had high comprehensive aerody-
namic characteristics; at design points Ma=4, o= 3° back pressure resistance ability was

more than 70 times of inflow pressure, total pressure recovery coefficient was above 0. 5.

Key words: curved compression; inlet start; reverse design; wind tunnel experiment;

hysteresis phenomenon
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Table 1 Inflow parameters of wind tunnel

Ma.. Re.. /10" m™! p--/Pa T:/K
3 2.91 9610 288
3.5 3.37 6793 288
4 3.09 3981 288
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Table 2 Unstarting/self-starting angle of attack comparison of simulation and experiment

Mo A& BB/ BRI M/ )
CFD ¥ T CFD W S5 30 KR
3 3 3 2.85 -5 —5 3.27
3.5 13 EX Yo% 2.79 5 A 3l 3.20
4 19 Sy e 2. 64 9 By R 3.36

S am
3.32880

(b) a=3°, Azl
Kl 8 Ma.. =3 B ANRIBAIRS T L

Fig. 8 Flowfield structure of Ma.. =3 at different angles

of attack
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