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33 (0. 029216 ,0. 002002) (0. 0029195 ,0. 0021378) 4.6% 6.7 %
41 (0. 029166 ,0. 002002) (0. 0029907 ,0. 0021786) 2.8% 4.3%
, Qoba N ,
local : , Rayleigh
, (15, n=ns ,T,U,W n ;
19 y r] ’ 4)3 ( ) y

})" + eBy + aBy+ fg4 =0
'+ by + g8+ c8s =0
A+ h@1+ ad;y + f8, =0

Ps' + cBs =]jO



3 : 299

Locd
(A - @B) KD = ggtH (18)
(A-wB)o D = pp (¥ (19)
(© (K+1) qu( K+l))
Wisr = (@ (<D gp (K+D) (20)
d)( k+1) - d)( k+1)/ max( d)( k+1)) (21)
(p (k+1) - (p (k+l)/ max( d)( k+l)) (22)
wk+l' wk: O(wk' (0)3’ ¢(k+l) ’(p(k‘*l)
¢(k+1)
, N =20,22,24 , Richardson ,
. C{I(hE- n)/ bilam + [(h3- hY)/ hilay + [(h - b))/ h3] w)
lated —
o {[(h2- n3)/ hd] +[(h3- hd)/ h3] +[(h3- hd)/ h3]}
2
2
Table 2 The evolution of above model
N 20 22 24 evol ution
w (0. 029267047, (0. 029245019, (0. 0292269920, (0. 02909507602453,
0. 0019398730) 0. 0019774172) 0. 0020085585) 0. 002248540986329)
, 4 ,
3
) LR
0o _@Wa1- @1 Oo| _We1- @
a jo Ojer-0yg B j Bj+1'Bj-1
L@p,o@pB)e=0 (23)
a , ®
L 0l 0w 209 _
o Toga w0
oL
ok ® a?
F i TR
(p 1ak)¢

v, = (0. 3608813285828 ,0. 0080116894096140)
vp = (- 0. 8620564318266E - 14, - 0. 5262003296470E - 14)
B =0, Vp 0



16

300
1
i Y
¥ -
il
I
|t
X .-‘/
—-0.2 i
0 10 20 30 40 50
y
2 u (1: 2 )

Fg. 2 dreamwise veocity disturbancein R =2000

2 5 R=20000 =0.13 =0.0
0 —
/./-//—
—-0.05 74

B S 4
. bV

-0.15F

_0,2; V

—0.25L

3 v

Fg. 3 anwise veocity disurbancein R =2000
0.25r

0.2} ‘\

4 -1
0.15f \ )
= 0.1F ‘\
0.0sf

—0.05

5 p
Fig.5 pressure digurbancein R = 2000

eN
) , N 9 11
Xy
(D.
N=[——"dx Vg =
| vgl
C
K[EQ AR .
a} ua3 ’ 1
T X 6
N , N
>9 ,
: (A - ©B) ¥ Y =
Eqb( K)
O ) (0
0.04
0.02 =1
PataY -~y —
b
0 =
o0 Lf
—oodft
—0.06[%
0 10 20 30 40 S0
y
4 t
Fg.4 temprature disurbance in R =2000
20
/r
16
| /
12 /
= /
) /
¥
v
02 600 3000 3400 3800 4200
Re
6 N
Fg.6 N integratein R =2000



3 : 301

Malik ,
Rayleigh

1 Mack L M. Conputation of the Sahility of the Laminar Compressble Boundary Layers. in Methodsin Conpu-
tationa Phydcs, edited by Alder B (Academic Press) , New York ,1965 4: 247.

2 Swott M R and Watts HA. Conputationa solution of Linear two-point Boundary val ue problem via orthonomal-
ization. J Numer Anal ,1997 ,14:40

3 , . Orr-Sommerfdd . ,1991,(1) :25
38.

4 Madik M R. Hficient Conputation of the Stahility of Three-Dimendona Conpressble Boundary L ayers. AIAA-
81-1277.

5 Mdik M R. Numericad Methodsfor Hypersonic Boundary Layer Stability. J Comp Phys, 1965 ,5: 247.

THE SOL UTION OF COMPRESSIBL E STABILITY EQUATIONS
AND FORECASTING OF TRANSITION

Yao Wenxiu Ca Chunpel Zhao Lie Wang Famin Zhao Guiping
( The Institute of Mechanics, The Chinese Academic of Science, Beijing 100080)

ABSTRACT :It assessees the Rayleigh inverse-iteration method and boundary layer asymptotic expanson method , and
uses them into the gtability equations of compressble boundary layer and the numericd method for forecasting the
trandtion point. It gives d a stability andysson thefirs mode of the boundary layer of flat plane and a forecast-
ing of trangtion point. Results are discussed and corrpared with observations.
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