530 % 4 8 1 =z TFiR Vol. 30 No. 8
20154 8 A Journal of Aerospace Power Aug. 2015

XEHS :1000-8055(2015)08-1841-12 doi: 10. 13224/j. cnki. jasp. 2015. 08. 007

BERBSEMNER/ BRELTELE3/ AEF
MEHFR

BRI MRES, WAEE, BRAK, K OB
(1 BIROALZS AU A REUR 53 12 B LA A2 2 ) R G T A 9005 . BT 2100165
2. EEALAE TS E A T b A S BUBRF BT R BRI 412002
3. JRHEALSE K B R BIF G, JEs 10019D)

i B O TSR /v R b R A O A Bl AN AR S B4, v T R R A T 4
PEAT T 58 W /AR R BB AL 0 TR IR D BN 1. 75~2. 05 JE PN 4 A [a] 5k JBE o o of 0 <3
SRR S M, IR E H /R WAL IR M S5 R AT T X b S5 SRR L 5 R AR L JE A R BUE AR
i 3 ST A T 3 A R 0 T AR 0 3ok i R s S R Bl B rp ) A AR B S A RS e . L R A (R
5 o PG A s A 8 AR LA 4 R A TR SR AS B, FEAR B Mk AR A A AR T B s XY 0 o B 4 S — 2
A, AT A Bl ol R 9% 14 I i) K A 3 g A R B 1 e ).

X # W BFEMEESRGE; IEE /G EeEs ' Ak

RESES: V2313 XEFRERD: A

Study of start/unstart phenomenon of supersonic inlet in

acceleration/deceleration process

ZHAO Hao'**, XIE Lii-rong*, GUO Rong-wei',
TNEG Yu-lin'?, ZHANG Jun®

(1. Jiangsu Province Key Laboratory of Aerospace Power System,
College of Energy and Power Engineering.,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
2. China Aviation Powerplant Research Institute,
Aviation Industry Corporation of China, Zhuzhou Hunan 412002, China;
3. Collaborative Innovation Center for Advanced Aero-Engine, Beijing 100191, China)

Abstract; In order to study start/unstart flow characteristic in the acceleration/decelera-
tion process, an investigation of two-dimensional mixed-compression supersonic inlet was
performed in steady/unsteady numerical simulation. The effect of absolute value of accelera-
tion on inlet performance was analyzed at Mach number from 1. 75 to 2. 05 and four different
absolute values of acceleration were considered. The results of steady and unsteady numeri-
cal simulations were compared. The results indicate: in both start and unstart processes, the
flow characteristic of the unsteady case lags behind compared with the steady one’s, and the
larger absolute value of acceleration means more obvious phenomena. The performance in

unsteady simulation obviously lags behind that in steady simulation. The start process of
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inlet spends more time than unstart process under the same absolute value of acceleration.
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Fig. 4 Mach number contours by steady numerical simulation
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Table 1 Time cost in the start/unstart process
A Bl 2 A Bl o AP AN Bt
e g 4 e o 2 e CUEE L e
, pAR GLiE 58 JC B N Pi i) 58 J8L I A
| al /(m/s*) . " . o JrFET[H] /s . e . . JrRETTH] /s
ok i AL ok Ui AR ok Ui AL e it S AL
0.25¢ 1. 949 1. 959 0. 040 1. 840 1. 835 0.020
0.50¢ 1. 949 1.967 0.036 1. 838 1. 829 0.018
1.00¢ 1. 950 1.979 0.029 1. 834 1. 820 0.014
2.00c 1. 953 1.998 0.023 1. 830 1. 805 0.013
AR KA, 2008.
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