The Japan Soci ety of Mechanical Engineers

015 HEERPANEEICEH ENIERICI>TELLIBEREERBOTH

Shock Wave/Boundary Layer Interaction Caused by Transverse Injection into a Supersonic
Crossflow
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Transverse sonic jet (nitrogen) from a circular injector on the inclined flat plate was injected into a supersonic
crossflow. Fluid dynamic characteristics of a jet was organized by penetration height depended on the jet-to-
freestream momentum flux ratio. The interaction between generated boundary layer on the flat plate and generated
shock wave above the transverse sonic jet could be observed. The results showed that the shock wave/boundary layer
interaction influenced the height of the jet penetration.

Key Words: Supersonic Flow, Jet, Supersonic Mixing, Shock Wave/Boundary Layer Interaction, Scramjet Engine

1. BE
PREOFHBEHEZEET I EFERE S X T
AT—7 gy FITBNT, ZERBVIARRT D r 2B
LSS M & 45, B aeEHEARTENE
B CBRRAAR—2FL—) %2010 ERICHARTEZ &
BEELLTEITFoNEY., FOEZRVIALRT VD
BEHELT, A7 7672y b U UDERABEHBRIN
TW3. LHL, FOERIT, BFERFTTOER (5
LRBORA IR D EBNLBEOOOEHEN AT R TH
5. 20X 5 RMED—IZ, BEEDOEFIIR LT, B
PEEFREITHEESRETIBEERIOFMNH D, BE
PEEmMMOOHEST 5 L&, AL AV D TR+ 2R
ERERETH D2 51E, EERAVAVEREL LU v
FARIEFRTD. oL, BEASE, EHOMSZ
DT INTLARAZOPLETOESE LTESEEINS. BR
B, EREELFEENAAIL, AVE Y O RES
MHOBRETEBRVEOWMENRHHH, EEFREOREIZIHEE
OOTH D FEF bR, T THRAIT, EROCTEDYE
ExRAWTI, R EEROESERRL RG220
BMEE R L. 72, BEAMFOERBOREY, HES
KICKRELEBE2E2DBZLEBRLE. LOLEOBSE, £
WICEITIZERZRET 5 & FRORENE 2 L > THBEA
DMBBRELERTHEZEZOND. £ T, AHFETHL,
BERBOHBESONMEN EROME TR L THVERE 2R
Sk iz, EMIZH L T4 EET TERZEE L. ER
i, = v g2 &4 DEREFBETTITY, ALY =y b (B
%, WA L) OREKIZIZERE AV

2. EBREBERSJUERFZE

AFEBACIE, Mach 2.0 38 XU Mach 4.0 TEBIT5Z &M
TEHPRH LBGALRBEERREFER L. 2 Xvolo
i%, 80X80mm DEFKE TH 5. HELWIL, £ 80mm D
7Y =Yy MREFEONBMEBERARER (LLF, S8
FEIHIER L BT) 2AVWE. 2 AL EROBRE RT3,
L EBEES, L EHRBEX, Mach2.0 DHE, ThTh
0.2MPa, 300K, Mach 4.0 DA, £ £ 0.5MPa, 300K T
b3, )ALTIE, Sxv b EEMTORLTWS LRE
T5 L, KRRBESIZBIT S, HE, §#HiEiE, Mach2.0D
BE, FRFRN 25.9kPa, 167K , Mach 4.0 DEE, FhFh

3.24kPa, 71K Th 2. £7-, REBREIZITIAFZRERDOE
B—E O FHF SR TWVWAS,

Fig.l 2, FARE ML, ANVDOEEBB L OHEhEOEES
AL BITE (RmBEEFAIZ) 60mm, £ (FEhFH)
115mm, EZ 10mm OERITERIZH L 9.4° HIT TRE X
Nz, EWOLE S TR 35mm OV EIZ, Aa— NER
3mm OFEML/ ANVZEEBL, EFrERMICI L TEE
WZHEH L., B =) — L rETaflbans-.

3. FhigoEE

Fig2 2, HnBE0T 2V — LV BEEEZRT. EE»OH
OEBRENEEL TS, £77, ALY =y b EICEEIC
WWEREZF T 2R BERESHER CE 5. SEHERKED
EHRICTEMBE SN KT 22 ¢8bhd. / XVl
ANLIINVVEBRENER SN TWS. £, N EE
BERFHELTHRENEZY AT A RIBBELTVS D
LBb»s.

barrel shock
oblique shock wave:

bow shock wave ) Mach disk
. ‘ A flat plate
A Nl
. :lll’ﬂl G i

boundary injection
layer ‘ d=3.0mm
Fig.l Schematic of the flow field.
/banrel shock |
an dlsk

it

K.

ig.2 Schlieren photograph of the flow field (Ma&1>'2,7=3.0).w
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Fig.3 Correlation of the jet-to-freestream momentum flux ratio
with the penetration height.
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Fig.4 Correlation of the jet-to-freestream momentum flux ratio
with the penetration parameter.
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Fig.5 Correlation of the jet-to-freestream momentum flux ratio

with the penetration inclination.
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