1 Vol.6 No. 1

6
1991 1 Journal of Aerospace Power Jan. 1991
M M KF R
@/oy=
0 & /3y =0
R Galmes (2
Anderson"” /=0 )
: /=0 , A
(4] . , TSL N -S ,
, (/) . P/ o,
P/ o’ \ (p/ &’= 0) \
, [ 4] ,
xl
(bf ')”+ miff - m2(f 52— msf;'+ m6f";}— mg(ggz— mzs(cg')"+ mlsf'+ m14g'+ mil
=mof(Fra’y - f(o/a’y + mg(@ra’)y- rla/a’) (1)
3
(bg’)”+ mlfg"— m4fé’— m3(g ;2+ msgg"— mo(f ;2— m26(cf’)"— m19g ~ mzof’+ mi2
= mof(Ggla) - g (F/a') + mig (&) - g(@/a) (2)
2
X

1989 11



26 6

/0= (Peuem/We')I/Z{QZRCOS(;?,;z) — (2QW.f 7sin cosB* cos(g—l,;l) - cos(hga)
- (ZQWre/g7sin@ COS(é,;l) - cose’cos(é;) } (3)

N=0 :f=g=f=g=0: N="Tw :f=1g=WlWeg.p= pe (4)

mil = Sl/(We'sine)2 {QzR cos(;{,;l) - cos(]%,;3)cose

- (P gu) (P/&')+ cos/(P gn) (p/&’))
mo=Si/(W.W.sin'Q {QR cos(l_?, ;3) - cos(é,;l)cose

+ cos® (P gn) - 1/(P gu) (p/dd))

[ 4]
»/ &’ =0 (! 91=0), (3) ) P
Bradshaw 3l
P Gauss— Jacobi Gauss— Seidel )
; pe ; ; . ope W
W ; ; s Pe ) (!
&') (/o) ) ,
(1) (e & (Pda): (2 (Pl a') = (el
&), (P/8) = (Pedd)y (3) ; (4) :
(3) ; (p/ax) (@/a); (5) (3) (4.
3- 4
Wi=0, ; W0, ,
1 1 :
Wi= Q , Wi=- (5)
Fogarty'” , y>x ,
Fogarty 2 ) Ve Z )
Vr ,
3 B [6] (a)
B =x , () B vy , , Fogarty



OFogarty #i5t
p — AR 3CH MR

1 2
., Fogarty g.3) OFosmary &R Otogarey &
0.2 THRRITRME — A AR
) /y)’ & ..
(cy) 0.1 .
"¢ 0 .
’ 9 00
(c/y) <1 0 025 0.5 B !
a b
3
7]
> , B. Fogarty ,
2. Urs ,
Q , 4

Ei= x°*cos®d , &E:=/x°sind , &= 7
(&)’ + (&)= R, 1gd= Un/Z (6)
Y. Miyake S. Fujita

[71 5
tgdh= 0.2 a [/R=0.2,1 &
b I/R=10.3 [7]
6 ; (a)
ted=0.2 (b) tgd= 0.3
Miyake Fujita , 3.3% 4
[7] ,
) ( )
(1) E/&  PIEs ,
&ilgs PlEs B Urs/Q (2) &i/gs  PIEs,

: ) , 6



28

(1)

(4)

Oxmi10]s43
—ARICHW AR

W

VR=0.2 VR=0.3

0.5 1.¢

B 5 SRE T N

©75) Oxcm r10] wm

—% — A AR

0. 65
o

, UR ( Ei/E), : IR
6 (a) (b) ) .

: (2)

W>0 Wi<o0 (5) ,

Galmes, J- M. and Lakshminarayana, B., “Turbulence M odelling for 3-D Shear Flows Over Curved Rotating
Bodies”™, AIAA J. Vol 22, No.10, 1984.

Galmes, J. M., Pouagare, M. and Lakshminarayana, B. “3 Flow Field Inside a Compressor Rotor, Including
Blade Boundary Layers”] PSU/Turbo 824, 1982.

Anderson, O. L., “Calculation of 3-D Boundary Layers on Rotating T urbine Blades ”7 J. of Fludis Engineering, Mar.

1987.

, 7 , No.2, 1988
M ahgoub, H. E. H. and Bradshaw, P., “€Calculation of T urbulent-dnvisicid Flow Interactions with Large Normal
Pressure Gradients”? AIAA J. Oct. 1979.
Fogarty, L- E., “The Laminar Boundary Layer on a Rotating Blade”, J- of Aeronautical Sciences, Vol- 18, No.4,
1951.
Miyake, Y- and Fujita, S-» “A Laminar Boundary Layer on a Rotating Three—Dim ensional Blade”) J. of Fluid M e-
chanics, Vol. 65, Part3, 1974.



No- 1 Abstracts 91

treatment is similar to that of isolated rotor with casing treatment. According to the analysis
of downflow, anew flow phenomanon is clarified: the dangenous stall locates at the blade hub
and near the pressure surface. The mechanism to extend stability for a hub treatment with ci-

rcumferential groove is also considered.

CALCULATION OF THREE-DIMENSIONAL LAMINAR

BOUNDARY LAYERS ON ROTATING BODIES
Zu Guojun and Chen Maozhang
(Beijing University of Aeronautics and Astronautics)
ABSTRACT T he three—dimensional boundary layer equations with rotation terms are
formulated in general tensor form. The effects of rotation including @/ &y Z 0 and its
consequence have been investigated. T he results show that in some cases it is essential to ta—
ke O/ Oy #0 into account to obtain accurate boundary layer parameters. A new method to
solve this equation system is proposed- The method has been verified through several

examples, showing its effectiveness and applicability.

INFLUENCE OF DOWNSTREAM DISTORTION

ON PERFORMANCE OF AXTAL COMPRESSOR
Hu Jun, Tang Guocai, Zhang Huimin
(Naming Aeronautical Institute)

ABSTRACT The development-of a new method to predict the unstalled ch-
aracteristics and the onset of flow\instability is-described for an axial compressor operating in
a circumferentially distorted dow nflow~T his” method adopts the “Semi-actuator disk””to
replace the blade rows of the compressor and the downstream distorting component, and a-
ssumes the flow fields outside the disks to be two—dimensional, ideal, compressible and
unsteady. The effects of” total pressure distortion coefficient and spacing between the
compressor and the distorting component on the performance of a compressor have been in-
vestigated in detail by means of this method. It is found that the losses of both pressure rise
and axial flow coefficient at instability increase linearly with the distortion coefficient, this
conclusion is similar to that for the inlet flow distortion. And the spacing has crucial effect on

the losses of both pressure rise and axial flow coefficient too-

AERODYNAMICAL DESIGN FOR SMALL GASTURBINES
Shi Jing and Han Jianyuan
(Nanhua Powerplant Institute)

ABSTRACT The advanced small gasturbines feature small mass flow ratio, sh—
ort vanes and blades with low aspect, high second flow and blade tip leakage losses, and low
efficiency. According to the detail investigation on the advanced small gas turbines, some te-
chnical design approaches for improving the efficiency of a small gasturbine, such as vanes
with meridional-plane contraction contour, compounded leaned vanes and blades, small blade

shroud and so on.



