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Investigation on flow distortion control of a subsonic nlet
WANG Jian LIY ng-hong ZHANG Barlng

( Engineering Inst, A ir Force Engineerng Univ, X1 an 710038 China)

Abstract In order to suppress the total pressure distortion at the exit plane of a subsonic nlet the cause was analyzed

and it ndicated that the boundary layer separated severely n the mlet diffuser section Then the flow controlm ethod of vane-

type vortex generators (VG) was proposed and the sinulation results showed that vane-type VG were effective to suppress

flow separation Finally thew ind tunnel experiment of inlet scale modelw ith orw ithout vane-type VG was developed W hen

operating at design M ach number (Q 65) and off-design M ach number (Q 21), respectively the vane-type VG averagely

decreased the inlet distortion index by 14 e and 23 &, respectively with flw coefficient of @ 5~ Q 85 This danonstra-

ted that the proposed flow controlm ethod is effective
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Fig 1 Structural sketch of the subsonic inlet
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Fig 2 Simulation results for flow control effect of vane-type VG
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(a) Vane-type VG installing in the inlet model
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(b) Vane-type VG

Fig 3 Vane-type VG

B BT b, il 3( a) . BERH AT B
AN JE AR, W 3(b) TR, KA 8 mm, JEEN
Q 5mm, [AFEN 4 mm. & NI CEEIFSEL X
R [ 8148 H, 24m 1 xR vt & 2R 4% 5 2 il 52
e PE AR B, el o 8 () e Sy el . ARFE L E (18
SEBEIE N A 52 ) AR T 25 s
6= 0.37Re,” "% b SNMHIL A W, x NHFAE
KBE, Re O 24 M d v 3 76 3 I8 Wi 5 2K
(Q 65) KT R, o F 38 46 ELAR T, A 5
MR R E BT E SR ERIEL N
6 mm, [tk A A I & A 2 1 B TN 6 mm.
e 3 I R A 28 5 R I A T 15° il Lk
N/ANIT T, MR SR, S YN R IR, R
FHER SRR S U E NREE A BB R .
3 2 RIERUEFNIR RS

A TE 4 LA Y 50 A R T 2 2 1B S
FEPE FL-8 G KR AT FL-2 vy KU gk 47 1. R
TG B oA Rt OB AR an P 4 PR

Fig 4 Inlet scalemodel in wind tunnel test section
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Table 1 Effects of vane-type VG on the inlet perform ance at design M ach num ber

¢ a4 Qs a6 a7 a8 Q 85

W ithout VG o 0 9922 (0 9881 0 9827 a 9723 0 9587 0 9459

W Q 0101 Q 0152 0 0224 Q 0322 0 0456 0 0562

b a4 as a6 a7 Qs 0 85

W ith VG o 0 9937 0 9911 0 9866 0 9803 0 9727 0 9679

W Q 0090 0 0126 Q 0189 a 0278 Q 0391 0 0469

Relative perfom ance AO Q2 a3 Q4 Q8 L5 23
inproven ent(% ) AW -109 171 157 -137 - 143 -165

Table 2 Effect of vane-type VG on the inlet perform ance at off-design M ach num ber

¢ as a6 a7 a8 Q0 85

W ithout VG a Q0 9899 (0 9851 Q0 9785 Q 9670 Q0 9591

W Q0 0134 Q 0212 Qa 0317 Q 0486 Q0 0598

¢ a3s Qo a7 a8 (0 85

With VG a Q 9917 (0 9876 Q0 9822 Qa 9722 Q0 9640

W Q 0097 Q0 0160 0 0244 Q0 0374 Q0 0473

Relative perfom ance AO a2 a3 a4 as as
inprovement(% ) AW -276 -245 -230 -230 -209
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