35

JE 77 He o> M T 5 B 72 2 AU 20 B R 1 JE e S M E R
7fE W, CEHET, BEAK, BHNEE

Effect of Quasi-Steady Change of Pressure Ratio for Supersonic Impinging Jet
Tsuyoshi YASUNOBU, Yumiko OTOBE, Masaki SHIMAZU and Hideo KASHIMURA

Abstract

When the underexpanded supersonic jet impinges on the obstacle, the complicated wave structure has been formed and the position of Mach

disk is affected by the obstacle. If the pressure ratio of flow filed, furthermore, will be changed as like quasi-steady condition, the position of

Mach disk is affected. But, it seems that the influence of the quasi-steady condition has to be more cleared. This paper aims to clarify the effect

of the quasi-steady condition by the experiment. From the result of this study, it is cleared that influence of the quasi-steady condition is

occurred on the position of shock wave.
Keywords

1. [XC®IC

M T & IR & OT BRI T 200 Bk 721 ¢
27, TENRMEEEEOHIBARTH LD, U
A DRFZER R SN TV D2, RIS TN TR O
TEEN SR D, RERREIRAS I SN ALERE W,
ZTOEY, ZnETICur v FORFESZEXn v
N OSyHE, BRI T AOBUYE, A— T aTRREDT
WG O~ 0 ) AR S L IFETE LT L OF
SR DOTGIR, BREAE R EBNFEORETICH D
& X TRAET DT OEERE O B RHREEH S @ - ©
B e LIRS TWDN, KENTRER
R ARSEE L, &6, MEOEALEERT & L
sy, LrL, LESHFTIXENIILT LLE
WAL, BEOMREREOBENG, EIn%EE
WAL T AHE L H 5,

—J7, B OB ) S HEE F NS (L LT
LEICAELDHLL LT, ATV RBERHDL @~
®  ZhUE, T O E S S HEE F RIS AL LT BR
MR E OTHORWEBEEHAER CEZ2HRTHY,
INFETOWRBERG, WIFRER CIZ/ A m)
DIEAET DR OB O A B ORN DB O K SHTERED
BT B, RRBESR CIX, MR ORI
DAL E LB T E N A E N D~ v NT f AT &
P TR BB T B EIE N O BEE
M7 AL DB NEND Z ERbh>TWnd, Lal,
AIFFED X D1, PRI T U7 2 85 HE ST O (Fd)
EN R FE N LTz & & DZFEEONTIE,
NETIFEAERER RSN TR, Bk LXK 91,
BT R ZERERIT TESH COMMA B L, EitEn
b3 huE, MRS KETEEL LD, ENko
WEHRNRENOBERET D LITEETHD, £
ZCARMIZETIE, JEA O HEE F AL SR R R 20
TS BT T OV C OB MR 255720, &~

Underexpanded Jet, Impinging Jet, Mach disk, Flow Visualization, Schlieren Method

JENZIRME A LRI T3 256 O THEFERZ1TV,
BRTLIEEANLET D,

2. EREERLURRAE

AT AR IR TR & AR E o TF I L VIR S
LMNOET NVLO—F L FERFEE % Figl ([ZR7, 8,
IPRJE pp EEIE pp EDETIEE ¢ (=ppy) DBEL 72D
& Figl [ORT X 21, RIS~ v T 27N
LVIEBEN &, 2 D ORI O RGHT K 2 SRR,
S BITIE~ v T 4 A7 ORI Standoff shock7Zi £ D
BOBBEESR IS, LT, /2O LEE
L CTHE L72&RIE, 206 ORI X - TlRFHE)
HEEFHICEE S D, AP TIE, KiRT Lo/
ANVHAERE D, J AVHONLYIRE TOEES
Xe , JANMBONDL~ vNT 4 A7 ETOHEMEE X,
7 2V A DN Standoff shock £ TOREREAE x & Fh
EFNEHRT D,

AWFFE T L7 EBREE O RHIK % Fig2 1277,
AREBREBE T T LY —, JER, HEXT, B
28R 7B L O LR L0 R S, BEEicH A
B D=6 [mm] DA, AL, HERTTEREN d/D=1.8
OMEEZIY 1), MERICHENEEL 2<x/D<5 D i
BN TEE Hio, FHKEIIZERTHY, IFKE po
CWHE pp EDOEN gEHRET D, WHEIE, IFRIE po
—EEL, BE pp LI TENL gZFREL,
ME A A S TEREZITO. LL, AT, £
N DUETE F IR AR T B OREN B TH 5,
ZOTD, MHEIEN ¢ =20 LD X OITHEE pp &
BEL, ZORENSIENLD ¢ =5 (2725 £ T e
WM SET, o7, TOTHEREZIT,
FARA L TWARIOEN O ELREE KD, EBROFE
Wi, BonZeENoEAREHET S, £,
DI DIZ, RO X IICHEE p, 2ELSETIEL



36

¢ EHEMICRE L CERERESED, EFRETD
EBRHITo 72,

—7, MADAHFICIZTS AT A2l —L v dEE
(1 v eRrR, 100L) % AL, AT ks miE
FE7 # F ( Photronfd, FASTCAM SA 1.1) T4 5,
ZDOEHEE D A T 135 #E675,000fps TOMRE N AHE TH
0, Bl ZIZIEE T DR O L O e m BB G A Ll T
WETDHZLENTED, £/7, BEENATITa L =
—ZICHEYE, L TCBY, EHAOY 7 hEEAL T2
VEa— NS ERE D AT OBERHIET S &k,
e L7=ig 2 HDDICMRTE L, BEAD Y 7 b Caltifbmk
%% B4 L CETR P OB ONE 21T > 72,

3. RBRRERLEE

ARERTH OGN, AIHLE®HO—F% Fig3 IZ7
T, INSOEBIE, JEALNEFIREOHEICED
NEEFERTHD, $72, HILEGTORRIIRECTH
B0, ZOFEMETITERT O~ v T 0 A7 BN E
BIZERHEE L CTEBY, WThOomE L~ v T 4 A
JIWEHREICBETEZ D0, v uyNnT 4 A7 FHRD
Standoff shock XA TH D, Z L Standoff

y A Reflected shock

% Barrel shock Standoff shock

a0 e — /

\

Mach disk X
Po
Po x, | Slip
Xs surface Obstacle
Xc

Fig. 1 Flow model and symbols used in this study
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Fig.2 Experimental apparatus
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(c) x./D=5
Fig.4 Relation between position of shock wave x/D and
pressure ratio ¢ under quasi-steady condition
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Fig.5 Relation between position of shock wave x/D and
pressure ratio ¢ under steady condition (x./D=5)
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