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A STUDY ON HIGH SUBSONIC S-SHAPED
INLETS IN MISSILES

Zhang Baosheng Dong Songye

(The 31st Research Institute, Beijing, 100074)

Abstract; In this paper the results of aerodynamic design and experimental re-
search of a series of high subsonic S-shaped inlets used for turbojet engines of
winged missiles are simply introduced. According to the characteristic of missile-
bourn inlets and the research results, bésic design principles to locate the inlet in
missile, length of inlet, entrance shape, entrance area, the inner and outer lips and
the sections of S-shaped passage are proposed.

During the model experiments in wind tunnel and engine/inlet match experi-
ments, the influences of different fuselarge arrangement properties of inlets. With

the help of laser technics, the phenomina that the fuselarge vortex enters into the
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vertral S-shaped inlet under certain attack angle are observed and recorded. Associ-

ated with other testing results, the significance of influence of the disturbances a-

mong the fuselarge vortex, wing shock and the boundary layer on the properties of

inlets is proved.

Keywords: Inlet-engine matching, Inlet-airframe configuration, Wind tunnel

test, Matching test, Aerodynamic design, Design requirement
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5| ME¥ER (mm) 8 8 4.8 4.8
B Naca RmmumE 20% 20% 13% 13%
VEBRRKXYRY KEM 6. 39’ 347 3°53' 44q
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3.3 MEHMBNHASEES FHRK LR LR

HIWM2-1 #SCER# O AR —F MR/ #RERRE MR E#m M T iza.
R RAE S, HIWM2-1 #EGEER AR 2P, SR 2 . 20 08 i o
R, BMRBEFME R o MIDC60 MR/, HE, 7 HIWM2-3 HALRRE, BFHE
MR X FRRRAF, BHEEMGT X FRHBROTHRBA, IR, EXATLIES,
SRR R . #ESE S OB LB AR S U R b BB E R R MR B AT
Py BRI BERE AR o 1| DCIO | P A RRIREM LW, Ft, &8 EERERH o MEs
BRBIDCIO| B AN LB BUR. SHMR, £ HIWM2-1 S EREIRE T, LEE R
WL E M E Ma FIZUA o B, B M B A3 00, #E 0 o 11 b a3 088 O BN 7 7 RV 7



22 #E o#* H AR 1994 4E

s, R, #S0EE I RTZL LA PO RSB A FRERKRT™E, FIHE A f
H 3N, HAGEHE DTS BB B, B o 328 Tk, | DC60| HiF LAY, MIE

HfWM2-2 AT+, HTHREERA X FRMR, HH#SKELT X FHEROTHIRR

P, B BRI, BETRR, BMBBREBEAKR, FUBEKE R o A 6918 MR
o BR, EAREPOREMXREBRREE, BNLEBERAKE RS, ENZEEZMHET
P, G5RME(DCIOIKE B MBI LF+. %4 B ART 6°8F, AL MIAKREE T R
i, B, 7T 77 RER AR #AA R S M BB TR A T . BTLA, HEWM2-3 A
F B iR | DCO MEFH AREMI ¥ £ 4 oy 3% i 838 £ 7, Wi A =68, | DCIO[:ERKH.

4 %5 W

(1) REUEH . A STE#HESEAM EAAR. HERITRIFESENERE, TRl
AR HE N R IE B ARG . .

(2) TEFrREMEITTHENRS T, R T —RKFIMATLERE S BH#HSE. 55
J& HfWM2-3B fil HfWM2-6B s SEC 2P iRR EH . |

(3) MiiRKZREZH . £ Ma=0~0.95, a=0°, B=0FEN, LAH#HSEILAR It
A 0X0.98, |DCI0|F#40.12~0.13 (—FHBA /) M |DCI0|F0.35 X FHBA R, B
ORI R BU S5 T 0. 85, KA AIKK T, FAEIEH H R A0=30" 1l iXB R 5 A0=15°
HIAE ] :

(4) HfWM2-1 C, D #SES R VLR B . #<EB O LK S BEERNHIEE S
B, AR CRET, #EEERE R 0x0.94, #KEEOSERYEE DA%, #
OB O S EEAE | DC60| 0. 565,

(5) HIWM2-3 A, B #SEEEB KITRE T, BEKE Z¥ 0=0. 965~0. 985, B &
¥ DCIO=—0. 006~0. 278, K ANHLYT & HEH KT 1. 7% ~3. 9% Z 18] FEMHEAE 3. 4 %A T,
EHEE CRE T, #RESEKRE ZE 0=0.923~0.959, WA R DCI0O=—0.391~—
0.491, KNP EHESRELE 7. 4% ~9. 3% Z 6], FEMZBWIFE 6.7%~9.3%.

(6) HAEVIANER S BRI EEM ENRRNEAFVIXRR. mB¥SKR
—FRIBERA /N Y Ma F1 8 AERY, o 1| DC60 | B « LR/, 24 Ma F1 « AAERT, B B #Y
¥, o B LA M SEA X FRIMBAR, WY Ma 1 8 A8, o B « B340,
T a<O°Hf, o WL EBAHFE — N ERMRMNIE: «>0°8F, o KEBEHMEFE T BRENE.
|DC90 [{EFE a=—6°BF KB K{H. %4 Ma Al « 28T, o B B &93¥ INA{LAR/N, T | DC9OME
£ B=6"Bfik A K1,

& % X MW

(1) EWE, Ve, KEE%S . HIWM2-1 STEMR S S %A AR . MEATH =B, 1984
(23 BRhifede . HIWM2-1 #EBRA KRR SRS . MIXH=F, 1985

(3)  ZFE@E4E, MZil, ENHF . CM24 ¥ EHFRRIRE . LILEHZFE, 1966

(4)  Argdk . HIWM2-1 #SERAE 1 ER) RRaiRd . iKX=, 1986

(5) SkEA . HIWM2-3 #HSERITEE . MIEMEP =P, 1989

(6) HMEF.HIWM2-1 BEF& S A THEER T E% . MIRE=bz, 1986



