9 3 Vol.9 No.3
1994 7 Journal of Aerospace Power July 1994
%
Euler
B SRR F
C-H
Euler
0354.2
1 C- H Euler
H (X3
C- H Euler ',
C-H N-—S , k- €
C- H C- H Euler
C- H C- H “
[2] =
3 ( 5 ) edge3. dat /B,
IJ ) viewb. f
s ’ ’ ’ rx. dat 5
viewrx. f ppp- C- H ,
r xyz. dat
s s C- Hs- 1.f , ,  xyz. dat
( J ) K ) xyzk- dat viewgrid. f
grapher. exe ,
[3.4]
1993 7 ;1993 10 *ox 201 210016



3 C-H Euler 275
AJU)/ A + (OF7¢) + (&G71I) + (HTQ = JE (1)
(I) 4 Runge- kutta :
W= w" W= W - (w4 FW” - DW')
W= w— ( u3)(FW'" - DW'")
(2)
W= w - ( u2)(FW? - DW'?)
W(4) — W(O) _ L‘(FW(}) _ DW(O)) w L _ W(4)
F , D
C-H ,
1 1 (1) , H
1.6
14 1.6
1.4
1.2 L2
w10 -]
Mo H .0
0.8
0.6 0.6
0.4 0. 4
0 0.2 0.4 0.6 0.8 1.0 0.0.2 0.4 0.6 0.8 1.0
X/L X/L
(a3 (b)
L_(a) (h)
C-H B 7(2) ’ C-H
N M(lul N N N
° SZ
: (
) :
1.6 43
13 >
1. 4 14
€8 { 1.2 § 1ol
3 1.0 36 \
—2 ) 0.8 . . 32 .
60 80 100 120 60 80 100 120 60 80 100 120
R R R
2 3 Ma, 4 0



276 9

1 s
2 2 o
757
305 ) 3 70l
N N M awi
65
Mauw 1. 543, 1.396 <
, 7.166kg/ s 60
6.336kg/s 4 o
0 ( §0 80 100 120
107 : .
b 5 Bl
Mawl
" 1.619 1.658 1
1
1 2 3 4 5 6
1. 580 1622 1. 621 1. 615 1,592 1. 661 1. 619
3 1..560 1.618 1. 637 1. 656 1. 663 1.746 1. 658
1 2 2 2
C- H ( )
(X3 7 , H
s . C- H, . s 90-024, 1990
, 1980, 1( 1)

W N =

Wang L C, Zhang Zhifang. 3— D Euler Solution Within Transonic C om pressor and T urbine Blades. 1991 Yokahama Inter—
national Gas Turbine Congress, 1991

4 Wang L C, Zhang Zhifang - Cal culation of 3D Flow Field in a Single T ransonic Compressor Stage- Proceedings of 1st China
— USSR Seminar on Aero Engines, 1991



No. 3 Abstracts 333

the foreign object, although the total pressure coefficient of this type intake slightly lessens. This
type intake has extensive application in the future to the civil aviation with the strict requirements

of airworthiness.

Key words Air Intake Gasdynamic performance Performance tests Bypass

A RESTORING ANALYTIC NUMERICAL METHOD

FOR SOLUTION OF VISCOUS FLOW FIELD IN TURBINE
Zhang Chiping, Feng Guotai, Cui Minggen
(Dept. of Mathematics, Harbin University of Technology, Harbin 150001)

ABSTRACT A new restoring analytic numerical method based on application of the
method of restoring nucleus is developed for solution of viscous flow field in turbine. It makes the
problems of storage, speed and accuracy in calculation easy to be solved. T his paper offers ideas and
methodology of application the method of restoring nucleus to solving viscous flow field in turbine,
as well as in curvilinear coordinate system, and demonstrates the procedure of solving flow function
integral equations. Finally, a numerical experiment for the two—dimensional cascade viscous flow
mentioned in reference 1 by the aid of this method has been performed and the results are consis—

tent with the data in reference. 1.

Key words Turbine Viscous flow Restoring Numerical computation

NUMERICAL SIMULATION OF 3— D FIELD
WITHIN A COMPRESSOR ROTOR WITH C- H GRID

Wang Licheng
(2nd Dept., Namyjing University of Aeronautics_and Astronautics, Nary ing 210016)
ABSTRACT A\3-D C-H grid generation- technique and 3-D Euler governing equation

are described briefly. The highly loadedtransonic compressor rotor designed by ONERA is taken
as a numerical example. ONERA § numerical results and ours with H grid and C-H grid are com—
pared respectively in respect of jthe pressure distributions along profiles at hub and tip of the rotor.
The numerical technique presented is applied to evaluating the influence of inlet pre-swirl on its
downstream flow field-in the rotor, in result a new numerical approach is obtained for design opti-
mization of pre—swirl distribution at compressor design stage. As numerical examples, two kinds of
pre-swirl distributions are examined to show its influence on M,; f8 and & etc. distributions along

radius.

Key words Euler € equation Three-dimensional flow Transonic compressor

Numerical simulation

EFFECT OF INTERBLADE PHASE ANGLE

ON BLADE FLUTTER OF STEAM TURBINE
Zhang Yangjun, Li Kejian, Tao Deping
(4th Dept. Bdij ing University of Aeronautics and Astronautics, Beijing 100083)

ABSTRACT The interblade phase angle is one of key factors to act on the aeroelastic
stability of steam turbine. A two-dimensional numerical deforming actuator disk method on non-
constant interblade phase angle along circumferential direction has been developed to predict the
stall flutter of the steam turbine. T he effect of the interblade phase angler on the blade flutter of
the steam turbine has been studied with the help of the developed method. The results indicate that

when the interblade phase angle is between — 45 “and + 90 the stall flutter may occur at a certain



