55 30 % 5 6 1] fin = zh 1 Vol. 30 No. 6
2015 4F 6 H Journal of Aerospace Power Jun. 2015

T HS:1000-8055(2015)06-1400-07 doi:10. 13224 /j. cnki. jasp. 2015. 06. 015

#EAFRI NEXAENEIFIER N

FEE, mratt, ke, EER, Mrag', TR
AL AR RS REIR S 3 2Bt LR M I AR E A LTS, Mal 210016;
2. WETE TR A R PR kS PLBeH s . TR 1100155
3. SeHt LA kS LB RGBT L. JEsT 100191)

% s N T AIRGEHE IR RO R A 3 P A U R AR S R BOR B R M R e B T A R R SRR
ETTTE wﬁlﬂb % i OB AR 4 DR AE R E R E TR AR )/ R R A& #ET T
G35 R HEIE R (R 0 3O Y FR R 3l B BOR I L T 5 R AN R #E 103 SO YR 3 Dk B
I, HE P A S SR . — i R ﬁiﬁ]‘*”ﬁﬂ@%%?ﬁb%ﬁﬂj_nﬁmﬁﬁLtKIﬁJﬁﬁE’f
B T TR [E B B R P o G L R HOR R 3/ PR s I S S AT TR, A5 SRR L

TAT 5% e Eo X P 2 OB R B P Re R A B R 7E — E«'@lﬁl&m@th@ﬁmﬁﬁm 7Bk AR

X # . mEAE, NESHERIE; IR #FOBR e

FESES: V211.3 XHiRERG: A

Effect of entry shape on starting characteristics of

inward turning inlets

WANG De-peng', TIAN Fang-chao'?, ZHANG Qi-fan',
TAN Hui-jun'?*, BU Huan-xian', LI Guang-sheng'

(1. Jiangsu Province Key Laboratory of Aerospace Power system,
College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, sNanjing 210016, China;
2. Shenyang Engine Design and Research Institute,
Aviation Industry Corporation of China, Shenyang 110015, China;
3. Collaborative Innovation Center of Advanced Aero-Engine, Beijing 100191, China)

Abstract: In order to investigate the low Mach number starting characteristics of hyper-
sonic inward turning inlets, four kinds of inlets with rectangular, square, elliptical and
round entry shapes were designed. Simulation method was used to investigate their unstart-
ing/restarting flow-field structures. Results show that, the inlets with rectangular and ellip-
tical entry shape have similar restarting Mach number while the inlet with square and round
entry shape have the similar but higher restarting Mach number. Further analysis shows that
restarting the difference of restarting capability may be caused by the different aspect ratios
of the entry shape, therefore, a series of inward turning inlets with different aspect ratios
were designed, and their unstarting/restarting flow-field structures were investigated. Re-
sults show that the aspect ratio of the entry shape plays an important role in inlet starting

characteristics of inward turning inlet: The larger aspect ratio means the easier inlet restarts.
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Table 1 Geometrical parameters of different entry shapes
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Fig. 3 Different kinds of inward turning inlet models
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Fig. 5 Distribution of Mach number in design condition

of different inlet flow sections
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Table 2 Performance parameters of inlets with different

entry shapes
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Table 3 Restarting Mach number of the inlet with

different entry shapes
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R T BT o3 B 43 A RN TR Bl H i A TR A
TE A RLAEE 2 SCHE T Y 98 &5 b AR (aspect rati-
o, mAFFICHN RON R, =a/b . X FTHIE a.b 435

FRTE RN XTI a.b 5 3 F s K2l A
FEPA 255 3R 1 P R R R U S5 &
PR 1 1A I 0E 1R TE R EE Y Ol 2.5, 1F
JI e VR 8 T S8 Lb 3o 1.0,k U
RS A B AR [R]. kAT A - 5 X
14 P 3 B 1 vT BB 5 0 101 TR 9 R LA O T
FOAE R B8 s T 1 A5 B (4 4 TR 3 11 R A RO
PO B A TR SRR . kA S —
PRIT T w8 LX) e 2k <00 PR 30 PE g 1 52 e
.
3.2 AEAESLHEIE

AWEFE R T HE— 25 B FE e L P 2
HEGE PR SR I R R A R T R =
2.0 fl R, = 1.5 WA TE JF 11 Ff 12T 2k 10 ifF X
EIER T SEE i 2.5,2.0,1.5,1.0 3R
TE B 11250 FIR B2 2 1 R B 9E 0. 3R ok 0
S RGEAN R /PR SR S AT T 05 FL A

D A3

B8 ¢4 T M| JE 3 1 R F 3k < E 7
Ma.. =3 B F <08 Y 1) 25 800 5 b 200 A w] DA
B BEAE TE s R AR SR 0E 1R B AR R
Y45 plg it O 320 47 A5 A G L LR 6 BRI L 43 AR 38 3%
WKL Z B A PR AR R LA JE R o B R
TE ) =2 6 A50NE » ESE) RE TE 23 6 TE y S
A B 43 A5 77 A B R < B T L R BRI 2 ACTE )
RE THT LX) 0 T 1) B 8 3 9 A /0N L L) R T T AR A
T 1 R 30K S A BE TR X A 1Y) B e AR 8
W AR T B R RN T 2 MR 5
LR 9 4 T RGE 7E Ma.. =3 B
RETH R ) A, ATLAE L MRt R, =2.5
B HEA00E B B A L bR oy 2 ANER A oy
SIS, {000 R T AR DXR 2 0 I ORI RE L B

I | ]

Ma 0.10509131.7212529

Ma 0.10509131.7212529

(b) R=2.0



MG A - TR R P B o T ) Sl R 1405

Ma 010509131.7212529

©R=15

T | ]

Ma 0.10509131.7212529

(@) R=1.0

B8 MR 3k 1 R 3 #ESGETE Ma.. =3 B S 38 A W)
25 AT b i K oy A
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Table 4 Restarting Mach number of the inlets with

different aspect ratios
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