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INVESTIGATION ON SIDEWALL COMPRESSION SCRAMJET INLET

XIANG Anyu YUE Lianjie!

XIAO Yabin WANG Shifen CHEN Lihong ZHANG Xinyu

{Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, CAS, Beijing 100080, China)

Abstract The flow field in a sidewall compression scramjet inlet is studied using the surface oil dot visualization,

pressure measurements and numerical simulations. Two types of sidewall scramjet inlets with or without a strut

are investigated. It is shown that a pair of converse vortices emanate from the fin-plate junction and then depart

from the baseplate, which results in a region with low Mach number and low total pressure at the inlet exit.

Furthermore, it is shown that the boundary layer separation on the sidewall and baseplate resulting from a

strut degrades the performance of the inlet.

Key words scramjet, sidewall compression inlet, flow visualization

AR A S0 E 3 SE R M E A FE
[E48, AR R RTEA R ZRI T IER T, 3FR
HLAEHE, Rsh DRI, SHHEE RIS,
Em AR SR P — BRI EY. 20 thig
70 SEARFIFELE, LA Trexlerl!! B2 569 Holland® 3%
RE, MARRLHE TWERHEMGFET T KRN
W RBER, XUHR FERETHSEEEES
HAsht R R mE Y B ExSE AR
WML RMBGA R R M EEARA T2 ENL
Gaitonde % 18 WBFSLRY, HESEAHT, K
KSUREHEFERSFBRSEHE ERAZRUL,
RS EPFR P R ERBOL R B TR,
ATRBSHEHWAFEENEXL |

1 XEWMBREE
LRRMMESHE 1 FoR, BB 600 mm,

2006-04-19 WrBISE 1 i, 2006-06-19 W P45 3.
1) E-mail: yuelj@imech.ac.cn

#EOE 200 mmx 70 mm. FEAK#HEH O#BE
BSRER, BT THRAAEREE; RN, #<EW
BEEAERA, BEARERBERBANE, 57
FRA LR 5B R ENTRISH, Rt
SHERIHYLE AR, WRKA 9° K48, MR
% 45° 5o, MIREESEKEEEN BB OAEL TM
BEL, BOMFTERAD 475 mm. EXZRERT
BAARAELE 4, MAAOIRERESCEBAEL N 7. X
BE4E s 9°, BN 21.5mm, 45° E4R. BRI EF
404 5 HEMETL, MEZEPERA 15mm, BB
ME P LA E—HEWETL, FAEWEEARE /1504

IRAEFERFER IFHARFK JF-8A Wik
AT, %R K P& B B S ERRIRETT
X, HEELRHEKTF 256ms. TRKADHE
Mao = 5.46, S5 JE 5.8 MPa, iR 616 K. I KB E
¥ Reoo = 4.67 x 107 /m.



s h ¥ 5 X R 2007 £ % 29 %
EE  EO_ BT NEE A A B AT . I\ e ALl
e o B, BEENSHELSRYA LK, THURX
L VTR S
9% K

| &
,.WWM//
600
1 SRMBEN

2 BB TRAMYMERIUT E

R4 KR SC R B R348 3 B LR B R A TR BUY
FERKE A, FRAMBEERAE 7. RanRs
Ef%. BEHLEU/NMOREMEALRE, MAMBRENLSS
BRI RENFSRENNRE; FHRELHIDN
BA/NER AR AN, LUREEN
Wik, —MMAER 2~5mm, [ Smm £4.

H{EMARA FLUENT @kt S8, i
XA RNG K-« 58, B 2 SHEIRSHEX

14{ = X
-~ N
121

10+

p/p1

200 300 400 500 600

z/mm

(a) TXHEIR

0 100

35 1
. KR
304 — - EONE

r/n

200 300 400
z/mm

(b) WEHEIHR
H 2 NREREEHDH

500 600

0 100

3 ERIH

SRR IRE 3 4 14 TR S B 4 i R sh
H, 7HIFK R A sidetop(FE B JEAR 65 mm), sidemid (i
REFLER), sidebottom(PEBSJEM 5mm) , {FH bot-
tom(BE B OX Rl 18 mm) BRRR EMES. B
K p AREEE p T ERRAL.
3.1 RXIMTRT MBS

XA TR THSE R DR T BRI M
FRAMBE S EROHEER. B 3(b) RERKRE
MRMILE. B+ 51,52 AFshsBek (M ws iC
#), RL,R2 AHME (M5 HWE). S1 difae
A&ME, 5 FREMANK 26°, £ z=210mm
RAr B R AR AR e, 7 S1 L, MM« fim
B H, EHZXEEEITTIARD, AHARE
RBHEE THMBETFAREHBRE, £515
— KB Rl ZEER =AM, &
R A RR xR, EEET « FRAAFER
KEES B, BMEXNKRMEHE, BTHANES
BERX A RLRE Kb, ER-KIHE, £TH <
2y 260mm {8 HIM KBk S2, HEXNHM L
BREHEZ R2. Z K5 ESB—F MM
WA 4 BEERLSRR), ETHEANE R
HEE DA AR, BLEHAPLHEER—ME
OHMELAER. B 5 BRTHOPLOEENDH
¥, WLIFEHAERE v = 35mm KHE, FE—
MEDS#HX, WTESE T #40E A #X — K skifish
HE.

T e See e
D e o —
F T T

[{I,:; sS4 R4
(a) i

S1 RB1 52 R2

N e
Q 22as

I 1 1 | "

P 1 1
100 500 600

0 100 200 300

z/mm

(b) JE#
B 3 TXH TR Rm



£ 3 M

MEFE : MEEREVERHFEFR 9

FT ogigo04 12 20 27 35

B4 Jei BRI Mt 4 M B B

3.4

3.0 . .
2.6 . s .
2.2

L
l?f 1.8
1.4 - ;u
1.0 — B

0.6
0.2

T L] L} L} T L T T 1
0 10 20 30 40 50 60 70 80
y/mm

5 H OXHRE DL

M6 ALIHMIRTENSM, HPMEES %
ML A FHELA 3 £, SMEBNEHERH
WP HIBE E XN &SRO A E
H BRI, SRR T OAR AT 5% R AL M AE S SE P
LAFHKRRGT. BAHOBELARMABEL 8 15
EA.

12 —= situp

—— sdaid

EofE

p/m

W6 TXRLARBE NS

W 6 (iBE 3 4K sk, ERTLIE HR R
BHRER O BOMEE LM, AE 3() ME
MR EETLEY, BOBKOMARBERFE IR
g, BRs&ET 48, MERHESRAN ) EE 54
MEKZL R4

SRR 2R L, AR LR R B E
A, RBRTHSE=ZHRMZHEN: BERERLEEN
B AKERDT L5 £k HNZEGE 3),
SCER 318 B BB /N AL B R BB R &
TR, ZRLTHE 3(b) 89 S1 5 Rl 5EHXIE
W, FSME = 300mm B, JERARE S HEEBX
K7, ZUEEREBEAMEEM, EhEAEH
RESMBENERE, ME—PRs LRkt
THHE.

3.2 XIRXMIHLEIMIAG RN

BT TR T O E R, AGEITIIA
JBREHN 21.5mm KSCHUIMBELSR, HENHASHEB
WaEth e 4 /ET 7.

B 7 88T W3R TR T MBS AR M 3
%, 5K 3 thEr, IR B, S1,S2,R1L,R2 fi
BRATWL, HmNEAHRNER, BEIRT
¥, ZIRFEEOFMBEEN, RS0 L8>
ATHERX: B70) BRTERLEMEE, TUE
H, 8% S5 AXMATEKHEHAS H, FEER
THHBEELZRE, SKEHRKEALAN 25°, &
z = 400mm KIATR, 4B A 0 SR v oy 7E R BE
L, vhiiE RS, RS T U, A5
B4 56, ZEMIRE F Bon i R EAELA N 10 mm;
B 7(a) WIBEM MR EE BoRE, BT EXRBERK
BATEMRE AN EABEE®, MEBOMK
EER, R EHBBRAMSERX, AFE&S3 S
FHiZ% B3 BRNXEBEF =AY, ARELEN
NE, 2BRAKX K8 EIHERLN=S8NE
BT iX—Fsh& .

| 1 A SRS B n TR I 1 P
0 100 200 300 400 500 600
z/mm

(b) &

B 7 WSRO T NBE-S R M LA o



10 % 5 %X K

2007 4 $K 29 %

B8 JHEEmHMER

BOAFIRIATEN N MM, S 6L
XETOML, SIAZEGE, EHGEREHRE
WMRAE PR IE, (B2 SRR 8 f5 7 =2 20 £ 4
f; REBRBBESERERAZIHKRS, KLl
KERAN LT RY; BREAHOENFHAN 21 %
TR E. '

—8— sideop
404 — tau
—a— siddotom

v bonmmid

BEOf R

---------

9 WAEH#ERDE HHH

AT, MASHE, HUEESER LS, HHH
HRGHWERERZL, H3IRERMMELIRES
B, X RER N O SERIMUE. ERERHMA
XRE, BEREREN 55% 2RIEH 30%. Xfin
FIELL RS B ROTFEN, FEL ST
MBS

4 & it
AT RETER R, RS SE

WEHBAF ZHEEEN, EERRTHRAMML
BERHUEABREARETRER TR T,
GeENMBNREELN, IRTAIRSEIR
THRTHRBEREGH, BHINT5R:

(1) BUBE R 2 M AR AR E A X,
SRR R, T U R B AR Rl
sh, EHOREER—MESHERSER;

(2) TESIASRIEOLT, SUR FE A A LU B3R
A, HREIRERFARERMMBAFBRER, BT
XA B X AR SR AR E B R, R X S
RE & 16 RN ) R

(3) IWMISIAEM T E4R, ERINERHS
T e KR B PR RE O R, 0 J AT et 3 SR
WEARSENERE, EREEHL—PHTFR.

$ F X K

1 Trexler CA. Performance of an inlet for an integrated
scramjet concept. J Aircraft, 1974, 11(9):589~591

2 Holland SD, Perkins JN. Internal Shock Interactions in
Propulsion/airframe Integrated Three-dimensional Side-
wall Compression Scramjet Inlets. AIAA 92-3099, 1992

3 Ye Fangrong, Ziaul Huque. Effect of Sidewall Leading Edge
Sweep Direction on Performance of A Hypersonic 3-D Inlet.
AIA A-2000-3600

4 £, I R E M E RS TR K AR, K
BAR, 2005, 26(4): 319~323(Jin Zhiguang, Zhang Kunyuan.
Test of a generic sidewall compression scramjet inlet in the
high-enthalpy impulse wind tunnel. Journal of Propulsion
Technology, 2005, 26(4): 319~323 (in Chinese))

5 Gaitonde DV. Sidewall interaction in an asymmetric sim-
ulated scramjet inlet configuration. Journal of Propulsion
and Power, 2001,(17): 579~584

6 Schmisseur JD, Gaitonde DV. Numerical Investigation of
New Topologies in Strong Crossing Shock-wave/Turbulent
Boundary Layer Interactions. AIAA 2000-0931

7 EHTF, EF, XM AR NS AR R TR R
MiZ#4R, 1993, 14(9): A449~A454 (Wang Shifen, Wang
Yu, Liu Peng. Surface feature in hypersonic swept shock
and boundary layer interaction. Acts Aeronautica et As-
tronautica Sinica, 1993, 14(9): A449~A454 (in Chinese))



