8 2 Vol.8 No.2

1993 4 Journal of Aerospace Power Apr. 1993
*
A = fn KA # o
, N-S N-S 5
1
Sisto
, [1 2] )
2 9 B N
-S , N-S )
C-S Baldwin— Lomax s N-
S . N-S , [3]
’ N-S ’
N-S , )
2
0 N_ S .
(dU/a) + (/) + (OG/oy) = (ORI &) + (AS/0y) (1)
&= &(x,y,t) , M= Nx,y,1) , T=1 (2)
(1) . . , A . :
(oU/oD) + (/&) + (0G/I) = (1/Re) (ORI &) + (aS/JD) (3)
1992 3 ; 1992 7 *

w Ok 407 100083



102
f=for T Tl <1 (4)
. J=Te" (4)
N-S (3) ) N-8 :
(6U/81)+ (aF/§)+ (EE/BD:— C+ (1/Re) (R/§)+ (a§/3‘l) (5)
Jp i P J Pous+ J Pugo
U— ] (p()_u+ puo) C— l(l)] (poi+ puo) F— ] (pouoﬁ/‘+ p()ﬁLt/‘()‘F DU/‘u/'o+ ng)
- J (p017+ pl}o) - i/ (0017+ pl}o) N J (pov()l;/+ poﬁ?)fo+ prW0+ PE))
]6_ LU)]E ] [ ((—,’0+ P()) l_tf+ ((—,’_+ P) Uso— PE,]
JPows+ JPuro 0 0
oo J (Pouwr+ Pouvro+ Puovso+ PTI) R J (T&+ TE) J (T+ T,10)
- J (Pwovs+ Povvrot+ Poovso+ PT1) ) (T &+ TE J (T+ )
J [ (eo+ Po) v+ (e+ P) vro— PN J (Rs&+ RE)) J (RaTl+ RaN)
w= u&+ & , vr= uwh+ o [ Ta= 2pun+ Nus+ vy)
3
u=a\ , P T Ma
- sz
u= v= 0, , P T
; u=a 4 p=t=u=v= 0 u< a,
3, =ua=9=0 B
u=a, p t u v R u< a, p=0
w5 r »
B- L

Baldwin— Lomax

[3]



103

W= — i+ Fin+ + Giw— Clr t+ R_et( + Rix + + Sik)

&1=HP—(X tPr (6)
ouli'= Hpr- otPr

—7 1 n+ 1

-_n
Wk = wrk+ Owk

—n ot T nt 1 nt 1 t S+ T n
u/+/1 = - t( - F/+A + - C,JFA ) - j,+k t + E - Rjjrkl + - S,‘,k)
Sujv= He — o tPc

: (7)

. -
wie = He— otPc

n+ 1

- 1, - =
W= (e + W)+ oul

[4] ;

TS22 63% T3% 15%

1 (a) 7= 0.73 m= 1. 3317 ,
30%

(b)) 1.0.30E—03 2.0.208—04

3. 0.50E—06
1 n=0.73 (a) (b) AP
1 (b) AP ° ?
, [3]



104 8

(¢} 1-0.30E—03 2. 0. 208 — 04
3.0.508—06 4. 0.808—07

2 n=0.85 (a) (b) AP
2 (a) n=0. 85
= 1. 4862
n=0.73 , |
2 (b)
3
3 ;7= 0.85 AP 3]
2 (b) 3 , (1. 0.10E- 02 2. 0.10E- 03; 3. 0.50E- 04; 4. 0.50E- 06)
5
(D N-S
N-S . . (2)
(3)
; (4 ,

I HE L, Denton] D. An Experiment of Unsteady Flow Over an Oscillating Airfoil. ASME 91- GT- 181
MacCormark W. Current status of Numerical Solutions of the Navier— Stokes E quations. ATAA paper 85- 0032, 1985
Stargarder H. Subsonic/ T ransonic Stall Flutter Study Final Report. NASA - CR- 165256.

s ]. : , 1992 3

NS S}



8 2 Vol.8 No.2
1993 4 Journal of Aerospace Power April 1993

FULL- LENGTH PAPERS

2- D THEORETICAL ANALYSIS OF CIRCUMFERENTIAL

GROOVED CASING TREATMENT
Du Zhaohui, Liu Qianzhi, Liu Zhiwei
( Nort hwestern Polytechnical University)

ABSTRACT On the basis of analysing the 2-D simplified extended stability
model of circumferential grooved casing treatment, a new rapid practical method for
engineering design and analysis is developed- An exact and time—-saving.program without
repeat process is written for calculating the cascade flowfield on thearbitrary rotary surface.
In the program the boundary element method is used to determine the initial flowfield for
analysing the model. The effects of structural and performance parameters of circumferential
grooved casing treatment on the stability of the compressor\are discussed. This method
features definiteness of physical meaning and-ease in practical application. The new method
and technique are prowided to_design-—and—analyze the circumferential grooved casing

treatment equipment.

NUMERICAL SIMULATION OF UNSTEADY FLOW

IN A TRANSONIC CASCADE

Zhang Yangjun and Tao Deping
(Beijing University of Aeronautics and Astronautics)

ABSTRACT The effects of unsteady separation, shock and viscosity on the stall
flutter become now a main obstacle to aeroelastic study. The 2-D unsteady flow in an
oscillating cascade is taken as composed of two parts: the steady mean flow and the small-
disturbance flow. The stall flutter is predicted by solving the steady Navier — Stokes
equations and linearized Navier — Stokes equations separatedly, and can be simulated
numerically for different kinds of flow separation, and then the unsteady separation can be
treated effectively. The calculation results show that unsteady separation, shock and viscosity
have significant effects on the stall flutter. T herefore, the unsteady pressure response in the

separated zone cannot be taken as zero.



