8 3 Vol.8 No.3
1993 7 Journal of Aerospace Power July 1993
BERF o AT A= A AF
5
1
[
[2] ;
[3 4]
, 5
2
(19 (15 |
)
ﬁ(?\rpWr) + @(MW/Z) =0 (1)
a a
DV, Th__ LR, L[i 2 ] Fus Py
T (A*Ma,) + =(N¥Maz) - AMag)| + o)
D T T v @ a ¢ ® o (2)

1992 6 ;1992 9 w K 430074



214 8

L D(rTe) L[ga(/\rMae) v 2 Maw) + AMas)] , Lox For g

r Dt Arp & rp
DWZ p Fz Fz/
AP Arp P
, Fv=— rPT(&S./ om) Y
- DS"_ 1% =
Top-= =V -[AKVT- NWT - APRIV) + _[QJ”+ @+ d+ %] (5)
AP 4
[1] (13) .
DE 1 D) D" 1S5 -
= - p T T T WevP+ WP (6)
AP p
(5]
1" 1"= i+ W’/2- Wr’/2 T(
)
DI"/Dt= Wo+ T(D/Dt)(S"=S.) (7)
el 0 9
WOZ Wr a(ArMarr) + &(NM(lrz) - AM(l@
AP

0
(A& Ma.r) + &(Ar Maz)]}

SIS

+ ﬁ’/e[g(k Mas:) + &@(NMae) - AMae] + W/Z{
; [1] (13)

: Ma 0.6 . ,
: 20% ,

(@)
Mi= 2(u+ pi)& — (203)8qi — PWW, (i.j= r.0,z2) (8)
s Ui i qrz

? B

@ —tw == 4
Ve (XNKVT - MW - APhIV)

= o) - Ao
= %{a—?[hm + K %- /\rPhW,] + a%[/\ru{ + Ko %- Arpth]} (9)

7K K[



o2}

”

(UP) (D + @+ @)= T(DSL/Di)

[ 3]
: [4]
; Sutherland
3
( )
, , 36
, 1BM 4341
5 , ( [6]) . )
3.1 7
GE C B . 3
[ 8] 2(a) (b) 1
qu W0r
34
% - 2af
16}
10 R 10 -
020 40 60 80 JoO 0 20 4% 60 &0 1g0
MR R D) o R AR W5
() (b}
1 (8 3 (by 3 (* — — G<
3.2 ol
3s1 352 381 382

[2] 2(a) (b)



216 8

100p . ~100T g
X 80t s < 8o k.
= 1 i \\
: o s 5 o |
'g' 10 j E J0F i
B 20 B 20f A
T g e Bl . S0 e . ,
130 134 138 142 146 150 130 134 138 142 1)
P{KPa) P{KPa)
{a) {s)
2 (a)3S1(b)3S2 (— ;¥ ;[JGalimore ;— )
. 10
Gallimore' " ,
2 o
. 10
,Galhmore[ ] )
2
4
5 ,
2
s 0.6
( ) , (1)
:(2)
2
1 s . . , 1991, 12(11): A592- A 599
2 , } . , 1992, 7(4)
3 . ) ) , 1992, 7(2)
4 s . , 1992, 13(5)
5 CebeciT, Bradshaw P. . s , 1988
6 0 1. 1990 8
.

Wisler D C-Core Compressor Exit Stage Study, Vol.V = Data and Performance Report for Rotor C/ Stator B- NASA - CR

- 165358, 1981

8 s . . , 1993, 8(2)

9 Behlke R F, Burdsall E A, Canal E Jr, Korn N D. Core Compressor Exit Stage Study, 2. Final Report. NASA - CR-
159812, 1980

10 Gallimore S J- Spanwise Mixing in Multistage Axial Compressors. Ph. D. Dissertation, U niversity of Cambridge. Sept-

1985



8 3 Vol.8 No.3
1993 7 Journal of Aerospace Power July 1993

FULL- LENGTH PAPERS

AN EXPERIMENTAL STUDY ON BLADE NEGATIVE CURVING

IN A TURBINE CASCADE WITH A LARGE TURNING ANGLE
Wang Zhongqi, Tan Chunqing, Han Wanjin, Zhou Mochun
(Harbin Institute of Technology)

ABSTRACT Turbine rectangular cascades with conventional straight blades and
negative curved ones at obtuse angles between their pressure surfaces and both endwalls
were investigated in a low speed plane cascade wind—+tunnel. T he measuring planes with five—
hole micro-spherical probes were arranged as 3 before, 6 in and 1 after the cascades. The
experimental results show that the origination and development of -horseshoe vortices and
passage vortices as well as the meeting of the passage vortices-in the midspan region almost
dominate the whole flow field of conventional straight cascade. In\comparigon with those of
conventional straight cascade, blade negative curving improves the flows around blade leading
edges near both the endwalls, and reduces the'intensities and viscous dissipation losses of
leading edge vortices and passage vortices- As a result, the flux capability of the cascade
increases by 3.2%, the mass flux averaged-overall loss coefficient is'cut down by 19.1%, at
the same time the good inlet condition is provided for the rotor cascade.

A COMPUTER PROGRAM FOR MERIDIONAL FLOWS
IN MULTISTAGE AXTAL FLOW COMPRESSORS WITH TURBULENCE

AND MULTI- EFFECTS OF 3- D FLOWS
Li Shiming ( Tsinghua University )
Chen Maozhang (Beijing University of Aeronautics and Astronautics)

ABSTRACT It has been shown early by the authors that the spanwise mixing is
caused by turbulent diffusion and different kinds of three-dimensional flow effects. This
paper introduces a computer program based on this theory. A new kind of rotary enthalpy
has been defined and its related equation has been derived to simplify the present problem.
The details for modeling all the unknown correlation mixing terms involved in the
computations and the numerical scheme have been also presented. T he results obtained agree
well with the experiments for five compressors. T he results also show some improvement
over the previous theories.

A BLADE ELEMENT METHOD FOR PREDICTING

THE OFF- DESIGN PERFORMANCE OF COMPRESSORS

Tang Diyi ( Northwestern Polytechnical University)
Wang Yongming (Sichuan Aeroengine Research Institute)

ABSTRACT A method for predicting the off-design performance of an axial
flow compressor is presented.- The fundamental of the calculation is incorporation of three
flow phenomena: the annulus flow, the cascade flow and the flow of annulus wall boundary
layer. The calculation of the annulus flow is based on the radial equilibrium of mainstream



