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~ Abstract : A newly developed Random-Choice Method is used to study a two di-

mensional non-uniform supersonic flow field create when incoming flows pass
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through six shock generators with different wedges. The numerical results strongly
show the influence of incoming flow non-unifomity on downstream flow field. The
computationslfor compression surfaces reveal that there is nearly no possible to de-
crease incoming flow distorting, or say non-uniformity, but possible to expand it by
simply changing the geometry of compression surfaces slightly of the studied six
shock generators, these with concave circle configuration and isotropic configuration
have better properties in non-uniformity streamwise propagation.

Keywords : Non-uniform flow, Supersonic flow, Two dimensional flow, Super-

sonic inlet, Flow field simulation, Numerical calculation

alll

1 A

ARSIV AN NMEE . mlT T8, LARE—kbit, FATHRES
HIXARWBUER IR BB RFOER. S8E TAYUABIESHRESORTH
WA SHERE . EXFIEYS|A T o it <EN EEE GFHRH — 4w r e
R, HZRATRER AR B STV TREHH TS, B— M ENERMGRE. FICRHY
ERBIL, BFF 6 FORFEI R KRR R4 7 R E I SR M T, S 3hIE ST PNy S Y
g, FARREBAEMGERTRE, HIEWSTRHE T ETERE R HR AR R K
BB

AR ABEYLERE (R.C. M) it 8 43R 39 SR T B 48 T 89 805 37 -

2 R.C.M faiifr

BEYLERE: (R.C.M) B¥H Glimm"WigH, 7 70 £ H Chorin, Sod i —H KR,
WHERATR—EEERREE. BEREABKTERT 4B8E SR, 0VE
W 1a] B3 B Al Xt BR AL [a] B2, 80 4EAR A, Gottlieb R — 4 R.C. M £ 7 H KM
EALALY BT RFELRB AR E W0 B A M)A 8, #A ORI Bk B
KA SIRW T RSB R LA, |

CHEETHRRES TR
A fw)] + 2 iy (1
Er (w) ] + g[g(w):l = h(w,r)
v e pu
2.1
w=|"" oy =T (2)
pv puv
e u (e+p)
pv pu
g (w) = puw ho(w, r) =—— puo (3)
pottp " et

v (e+p) v (et+p)



#5 M :ﬁﬂFﬂ]ﬂﬁ%*ﬁi?ﬂﬁﬁlEﬁﬁﬂﬁﬂ‘]%mi&ﬂ?ﬁﬁﬁﬁﬁ 11

Ao o B 1 30, AFIRHRLF MBI RFEI: oo oo . v HHIRAER, BE. B
* FEARR y HE B P SR e RELEBBRER, e = 52— + C2

2
YRR,
AR.C.MRBAE (1, HELARLEREEHFMERMBE, AL, H0—MEERR
HE 1 T T 4 R B AL, E B AIARGE SRR LR B R . NIRRT AL, MR B
BN R A, BB M. M kA, BKRER MEEBKE—
RS . RBSRTH FOR# .

& £<1
9(&) = 4
O =N+ o+nE—D . “
27+ —DE—D
2w T Y—1,,,1] 2 '
pEMa) = {F 2 1+ T e | - ) )
v[u(§,Ma)] — v[Ma] <1
o Y+11-—¢ 1
(&, Ma) =+ S”‘l{[l Ty T ] p(f,ﬁla)} (6)
—sin-{[1+ 2@ - 0] 57 £>1

AP ERNBIE. BIZENN po/p.y ¥ A, 0O Hi)E. ATEELH, «(&,Ma) HFIFZ
M ¥, 9§, Ma) R M, Ma REaET M ¥, v[M] HE BRI R 2. X Rt Ak &,
A BER SRS | .

T W FBRSTFE S FTREYE , B b2 75 MR8 Z BERT L IS, A M IRLZ AT K
J&, ACTERGRRBUR N % . HATRHS TSR K s ZmeER . Bk, AGiHF
WA A, KA R RGE T -SSR, XRRX M ke 2K
KH

3 AE¥ISPRE M E R

Hil L B 00 FE 45 69 2 UIE A\ D RTRA BB A ST/, SCERIRGE S, JEH 53R MATIE 70789
HEROEE, MRYESHEE, WEHSIRRSEERENHSD . RARE MBI
BB AE SR, BY |

Mmrzmanm—MQ% 7

AP M, A/ MEL, MOBIEHESTXKSMEE S M 8, H ISR EEE, h AR, &
XHERHA M=1.583.0, M.=3.08 1.5, H=1, h<l, BEHMEETLH
Y — 1 ,

(8)
P... 1+ Y —1

PrM:,




12 D 5 A N 1994 4£

X ProAEBASE. ES5RRHERARE 1 KA 2,

M=1.5
M=3.0
1 EHORE1 M=1.5~3.0) M2 WA 2 (M=3.0~1.5)

BHFi 6 F R R E MR RS E Y -

D KERN1GFHEHAR, 8RN 8;

(2) MERESREE, B ORESESTPEARE OREE, HoUEfA s

(3) BA &y/d2=H¥MhE, &0%46E L,

(4) y = Alx + Bsin2n(z/L) | g, $05%ERFL;

(5) MENES®E, HO&EFRL;

(6) HFHMM M BORIHHSHEST, & 0&4RE,

RN R AR S, AR S EA TR R RS RE, B

().~ 23]
R RETEH. BE. M¥. BERRBRRSE,

Bl 34 T 6 FURSEHFE M=1.5~3. 0 ¥ 51 W F RO E S 4045 . FILAE N, B F
KM IR ELEERRG 5, FFEORRRSEYRSHY, SERRBE NS
R M SR MR E kR AT, BT LRAIERES, B Mk E R 25)
¥ B WE SRR EEEREES, EAANAR, RERHSHmMEE . MBS MY
R,

CRBF SR E AR AR SIYER R, L4 T By 1-1 AR R 1 ST R U

A1 R-FHEGHER

dpy/dy)m (do1/dydm (dM,/dy)m Wpr /dy)m (d(e1v1)/dyJm

0 0. 4633 1.5 0. 9069 0.6348

|

ZH piyopon ML pls ooy S EICE - BUESRTIGE S, EE. M B BERER. £
SIRMAIX 6 FEME ER)G, Ad0 22 8H LR EHSIRELRS 1-1 BREAKK
M, A (de,/dy)/dp,/dy),(dM,/dy)/(dM,/dy) - R T IEH SHEZ R4 H K



55 1 HEARXS SRR & R U T A ) H 4 R T Y B PIL A BOR RUE B 5T 13

1.011. 141 20 ' 1.30

1.57 1. 26 1. 34

1.56 ¥ 32 1.2 1.38

11 s : 1.42

50 1 48 150

1. 49

1. 20

1.56 1.01 114120

1. 54 1 62 :. 1.32

‘ 1.69 1..38
1. so 1.45 - 1.42

B3 6REREERS | THEHH
MAEES: FEAE, MEANEH, y'=C i
Ezdim, EVE, SHESm
ISR RE, TEE Ry T % 2.

2 dwo/s$tof@ESHAHLAEZHME (M=1.5~3.0)

ERE | o)/ o)y | Ma)y /M)y | i) /i)y | rovan) s/ Pratna)s| @
FE# 1. 609 1. 303 0.539 1. 707 0.417
U7 [ 3 0.769 1.396 1. 096 1.151 0.749
#H mE 1. 102 1. 357 0.737 1. 390 0. 540
e 1.797 1.315 0. 748 1.876 0.574
™ B 3L 1. 947 1. 222 0.437 1.873 0. 369
BiHm 0. 848 1. 354 1. 026 1. 184 0. 743

* P (O ,/(01)'y X F  dp/dy)./dp/dy)., M, )/ (M), A
(dM,/dy)n/(dM,/dy)n, HREHE. ¢ HFHEEKRE.

FarE 2 ol 8E, TURREKZSEELT, RIWENTHLEHTDERGE
WRKHER, FIimMELTHRARESRE, T2 28, FEMNEHIHEY KT 60.9%, M
BAEHSGHEY KT 30.3%, EWIEHI WY K 70.7%, BREESfaTHE, SRFMLL,
AEHSTVERRIRT 46. 1%, M 6 FR[R A A AH L BORE » MEINR FFE AR RIRE
BEAEM SYERE A ER T —RISMOERY K T M BRSS9 NSRS SHAE L R, F
MR, d°y/d2?=C #i . E5Z#lim &S B IREBERFERIES SRS, SRS E#
TH, KPPk NERGEDEARE, BREOERY /248G, NREBRIFEHSIH
Tiffe e E, U PMENAFHEFORTHE 4 FMESRE, BRI 6 F 4% mHHH K



14 i S N N 1994 &

JR B AR ST VE R DA 4, 100 5 DN B 24 4 A (8 R B AR S e 150 &% 1824, i
NFRE 4 MEREE MM G . dtER, Bl s —ERE N RAEE
JE 1 SR TR T IO B WA Y SRR AN 2 R R, A B — 5 LB R S S A Y A B o
K, RAFEHARSNFANEREAHN, NE—FRRRBRIFEHIENAELEE, RAME
I B S5 4 s 48 T SRR A

A, P44 T EIPERY 6 PRSI £ M=3.0~1.5 KM (B 2) THZEEE
Hiori. ETUEL, MREHSHN S, 5EEITROEAAHYKRORR, THEHK
WEMBISERGHE, EHSR EASRRRT2SIORT EREKAR, £ FEAR, EX
piy T % o™ B 4 T S 48 )5 B ORI LR FE D R AT FRERY . B BRARZE R R A, LR
AW ™ A LA B S M OB B AR AL, I K B0 B MR R R CFE A B0
BYE GHEE) . 2itH, HERNBEM e, p°, o FRELUNER.

&%%

1.011. 071 14

1.20
1.26
1.32
1.38
1.5

K4 6FMESTMERS FHENHHF
(R T HEF 4 P 3)
MR ERMENRE DL, RIA/H T 6 MEREE O 2-2 BEWNEHTRS
PE 1-1 AE A B8R AR .

(3 dHo/tof @i hHH£E 2k (M=3.0~1.5)

K48 (Pzm) /(P10 Myn' D)/ (M) (p2a) 3/ (ptn) y | (Prmvem) 5/ (Premtim)’y G

- T #2 2. 143 1. 305 1.043 2.126 0. 797
[ (3 9 2.221 1 0. 980 0. 670 1. 872 0- 659
i 1] 2. 425 1. 077 0. 852 2.117 0. 767
1E 7% #h E 1.775 1. 284 0. 767 1. 836 0. 602
™ [ 3K 1. 690 1. 475 1. 162 1. 992 0. 777
HHE 2.124 | 0.973 0. 674 .1.809 0. 688




BS5MH :él‘iﬁliﬁ’-‘—ilEﬁ%ﬁi?ﬁﬁﬂ&iﬁﬁﬂﬁiﬂ‘]ﬁﬂﬁﬂl&ﬁﬁﬂfﬁ 15

PR SORNFE . NE 3 TUE S, 23X 6 HEREEREOIHK 2-2 Bl LR EY
SURAEMRHEY, SEETRAOMLAEL, ENTTEMMMEEELR, fmEEfIES
Sk RO R AL IR ST LR AR AN T — % BRI M B T, R 1B K K %5
W BERERVF R M BRI S, R B F RS EM NI, REZ, BRI M B
EESERMBERE. ANEBFEHSIURE, PRAAIWAHEREBRTHE 4+ EHE. B
ME R, W 2 FRAER KB4 R T » 6 i 48 T VR 9K B 5548 B 48 T A BT B9 R R L 3E 3
SHERIBE ST, ERBRHIR R WE B R S,
. GAHRA L RE 2 WRASHAR, ARORRIESSEMAEREE, B 15 R
[KREESHEES MM FHRERTE 2 HHGR, IHIHAHRMN T THAES
S RBEZEZANERNHSAEMRITRR AR . LR, NERTFRN 6 MAEKE,
BA—FESLE “RIE” RAKIEHSE. TR EIWRATEY, HAEETIHPA
AIREA R EORER R, HBR%, RARRUERIRAFGEEYIBERABTRE
B RA KA RERY, BRI BT B RN R AT AEBRA .

4 4 ®

KR B BOE L RhR 3 JE ST R 6 ORI B9 B 45 16 1 46 0 R 5
B, BRERW, ERTORAEET, NRTERSRMIEH SN SR, 15
RESHHRRTE 2 WEHHR. AN — RN, 6 FR [ R #4510 X1 3 3957 5%
WM EA A, BB KR SIS rE R, T 8 4 B B O I 45 T R
BE, TNATMERESEIES SR 1/2; T WS SRR R SR, WM
NEFEREHEFERBRTRENARE, FESNXESERYSIHEEELRRERESE
KF. MBR SRS A « HEEHY, SERDKTFRFRA AT, BT
P, EAXFREMENSEREET, RAMBNRERSHEEIESRENE—E
g R A A

AXHFFRAUR T X 6 Fal SEAY T UL RO B , FRTAERMEM . RS REY,
S8 PR 45 1 A O A i R SRR M S R R A TR X T S — R SR I STk,
SR T BB AT B B SIS AT B — ‘B MESEAE, ATIREEMHESAK
BITERE.

g ¥ X K

(13 Glimm J. Solution in the Large for Nonlinear Hyperbolic Systems of Equations. ] of Commum Pure Appl
Math, 1965

(2) Marshall G. A Random Choice Method for Two-Dimensional Steady Supersonic Shock Wave Diffraction
Problems. ] of Comput Phys, 1984

(3] Honma H. Random Choice Solutions for Two-Dimensional and Axisymmetric Supersonic Flow. Procced-
ings the Symposium on Mechanics for Space Flight, Tokyo: 1984

(4) Gottlieb J and i 52#%- Random Choice Method Solutions for Two-Dimensional Planer and Axisymmet-
ric Steady Supersonic Flow. Israel ] of Technology, 1986, 23

(5 Lawing P L. Inlet Boundary-Layer Shapes on Four Aircraft Forebodies at Mach 6. ] Aircraft, 1978



