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Influence of rake number on steady-state distortion characteristics measurement of intake tract
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Influence of rake number on steady-state distortion characteristics
measurement of intake tract

. . L1, . .
WANG Xiao', SHEN Tlanrongl, PAN Ymg1 , GUO Jianan®, REN Zhibo’
(1. Shenyang Aircraft Design and Research Institute, Shenyang 110035, Chinas

2. China Flight Test Research Institute, Xi'an 710089, China;

3. Shenyang Engine Research Institute, Shenyang 110015, China)

Abstract: In relevant tests of modern fighter intake tracts, due to complex factors such as low-speed
auxiliary inlet opening, stealth of large S-bend pipes, and high angles of attack sideslip flight attitude, flow field
distortion in the intake tract is large, and the test results from different numbers of rakes differ greatly. There are
many studies on the measurement and calculation of steady-state distortion of outlet flow in the intake tract at
home and abroad, but few comprehensive comparative studies have been conducted for the influence of the rake
number on the measurement of steady-state distortion in the intake tract. In this study, by measuring the large
pressure gradient region, low pressure region and steady-state distortion in the intake tract, a comparative study is
conducted on the commonly used forms of 6 and 8 rakes in the intake wind tunnel test, full-scale advance joint
bench test, and advance matching flight test. The research results show that, for complex shaped fighter inlet, the
measurement of outlet flow field of the intake tract requires as many as 8 measuring rakes to achieve satisfactory
results. Particularly, in the shipboard environment, flow in the intake tract is more complex due to factors such as

bow inflow and deflector reflection, and the engine requires more stringent requirements for the stability of the
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advance matching as operated in a special reheating state; thus, it is more necessary to adopt the measurement

with 8 rakes under this circumstance.

Keywords: intake tract; advance matching; flight test; wind tunnel test; distortion; measuring rake;

advance compatibility
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Fig. 2 Schematic diagram of the calculation results of steady-

state circumferential distortion

MRS Jo 1) e A T SRR AT DU Y, JE SRR 1Y
RN oF A 78 T 1) 2 £ 00 R P8 S O R Y 7 3
I AR R/ 52 AE 2R R M AR K

2 MEBHEIHTHEBRSH TR
2.1 RXURRIEER

B P E R AR 7 ARG R ST 4 ok, HEAE R
TR0 A AR Bl 5] S 25 18, IR I ) AR R~ A R AR 5
DAL IRER AT, DA e a8 AV B 8 ST AL



ERR ] ES

0 K e = T A 2 W A AR P L 4 5

D AF £ 08 A8 T8 It 0 PH 2 P 1) B2 5R G R X 32 (0 1
AR A B IE AR L, G B 2E R R
T 5% HAE BER —WIED

DN R A AL YR SIE B85 R P K T RV B R 3l
WL S0 5 ) R BE AR AL, — o g R 5 = Al S Lt
AOE BTN T i R AN AT S, HBE A
FHBNEERTT, AR Rk, 5 EE R UL AR E T
DIF SR 2 B ——— R 25 A 1 Wy 22 5 K 7t 0 b i
e PR 3 o 285 8 T r i < XTI 1 56 2 SR B % 2 4
M 2T B B3 gy T R 1 v N
R 8 SCINAE p I i A Eos B . B 8 32l
RS 1) 28 20 o3 A7 AR SCINARE b 5 AN 8 I s i A2 A 4%
SETHARIA A0 o

B3 #SERERENESHREE
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tract in the wind tunnel test
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Table 1 Advance matching characteristic data for typical states
WA DHMMa R We/(kesT) o Ao
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Fig. 6 Comparison of maps outlet flow of the intake track for different rake numbers
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