13
1998 1

Vol.13 No.1

Journal of Aerospace Power Jan 1998

V 211. 47

F- 100- PV - 100

(HTEC) 0.75 0.85

[3.4]

[5,6]

[7.8]

: 19572013)

2.0
1]

[2]

( : 95051028)
100083



! M a [5 7]
D , ,
[9]
90
D :
[10] ’ ’
2
13 ” 14 “ ” ,
) " : [11] “ .
: 4:9% ,
20. 4% 1! [12] 4 6 ,
) [9,10]
1 3:)
M~ 217" mm®omsms
;
-0

(a) r—z FEHAKFHHERE b) r—@FEAHTFHARE



r- z
1.60
3
D
D
2.0 ,
[14]
400m /s
500m /s ,
N <N
, Nt<N)%
D

D

r- 0 (1
2.0
H @ 1
, D
[13]
CPD
CFD
1. 60 ,
2.0
[14]
, Grero &
[15, 16] ,
,Ni<N)%
,(iaero
D



13
2(a)
’
1 1
5 Lar ol
= #
x —2.0F i sl
B =
= 2.5 o ol
ja =
r —3-0r =
< ¥ ,L
g —3-5 B=3
—4.0 1 1 2 1 1 1 L )
0. 02 0.10 0.18 0.22 0.02 0. 10 0.18 0.22
ok Tsh
(a) b
2
2(b) N
17
HTFC , N = 201"
4
440mm; 0.4;
14 2.0; 25:0kg/s
: D
: , [7] “ ” ,
D NS M a 3
e 12 o Le1 O
1.57 O 1.56 [}
152 O 1-51 ]
1-47 a 1. 47 ]
1-4L a 1.42 [}
1.38 ] 1.37 a
1.31 [m) 1.33 o
1.26 ] 1.28 a
1.20 Q 1.23 a
1.15 0 1.18 [m)
110 o 1.14 a
1.05 g 1.09 g
0.9940 1.04 [m]
0.9414 [J 0 9961 [
o.8889 O 0 9490 []
0.8363 (] a 90is ]
o 7838 [] n AR T
o o GoAnT!
v el ea
o
o A s193 (3
1arT ! o 5722 [J
palen L 0.5251 (1
0 3634 [ 0.4779 OO
o.3108 (O 0.4307 O
o.2383 [ 0.3838 O]
0.2037 O 03385 [l
o.153z O o.2897 O]
0.1006 I 0 2425 O

w
<
@



1
2.6° 3.0° 3.5° 4.5° 5.0° 6.1° 7.4°
185 9 9 9 9 9 9 9
' - 9.1x 1004 - 9.33x 10" 4 - 9.76x 10 4 .06x 10° L11x 10 1.20x 100 .32x 10" 3
5 15 10 10 10 8 8 8 8
' - 5.2x 104 - 6.13x 100 4 - 7.50x 10 4 .04x 107 .13x 107 1.33%x 10° .60x 10 8
— 2 2 5 5 8 9
2.30
>0 4.65%x 10 ¢ - 3.24x 10" 4 .06x 10° .37x 107 1.28x 100 L77x 10 8
— — — 3 5 9 11
2.48
>0 >0 >0 . 24x 10 .88x 10° 1.73x 100 .63x 10" 3
— 2 4 6 9 10 11
2.65
>0 2.03x 10" 3 - 2.17x 10° .37x 100 .53x 10° 3.94x 10 .65x 10 3
- 10 10 10 8 8 8 8
' - 1.93x 10 3 - 2.16x 10" 3 - 2.42x 10° .91x 10° 61x 10 4.55% 10 .62x 10" 3
a1 5 5 5 5 5 7 7
' - 1.07x 100 3 - 1.19x 10" 3 - 1.35x 10° . 29% 10 . 89x% 10 2.48x 10° .86x 10" 3
D
=y
=
R
i
1 7
=4
N 1 ”
, 2
4
( 2.31, 4.5°

(1)




6 13

a b W N

(o2}

10
11
12

13

14

15

16

17

18

(2) ,

(3 :

(4)

Low C H,WadiaA R Low A gect Ratio Tranonic Rotors Part [ - Baseline Design performance A M E 92- GT -
185, 1992

,1988: 338- 341
, 1985, 6(5)-411- 416
) I I , 1994
N euber R J,HobbsD E,W eingold H D. A pplication of Sviegp to-Improve the Efficiency of a Transonic Fan: Part [ - De-
sign A IAA 90- 1915, 1990
MooreR D, TweedtD L,ChimaR V. NASA Supersonic Threugh- Flow Fan Progran. NA SA TM - 103248, 1992

, 11996 1- 9

. From Flow<Fields in Turbomachinery to TheirM athmaticalM odels InvitedL ecture in 2nd International Conference
on Pumps and Fans, Beijing, 1995
/ | 1 , 1993
o[ ] , 1996
, 1995, 10(4): 407- 411
) ) . . , 628
1992: 127- 140
Casey J K. Empirical Flutter PrdictionM ethod AD /A 195699, 1988
, 1989
, ) . . A ,1991: 192- 199
. Some mprovanents on theM odels Regarding U nsteady Flow in Turbomachinery. Invited Report International
Conference on A ero- Hydro Elasticity, Beijing: 1993
W ennerstrom A J Experimental Study of aHigh Throughflow T ransonicA xial Compressor Stage 1 of Engineering for
gas Turbine and Pow er, 1984, 106(3): 552- 560
o[ ] , 1996

( )



13 1 Vol.13 No.1
1998 1 Journal of Aerospace Power Jan 1998

FULL- L ENGTH PAPERS

AEROELASTIC TAILORING FOR ROTOR BLADES

OF TRANSONIC SV EPT FANS
Zhou Sheng, Yuan W ei, Guo Enm in
(4thDept Beijing University of A eronautics and A stronautics, Beijing 100083)

ABSTRACT In order to raise the fan stage pressure, asan mportantmeasure to
enhance engines thrustAv eight ratio, there are wo restrictive factors First of all, the increase
of rotor tip wheel peedw ill strengthen the shock waves in rotor passages, w hich decrease
the efficiency. Then the strengthened shock w aves could induce theonset of stall flutter. For
the turbofansw ith snall bypass ratio, the stall flutter-isthemain typeof aeroelastic instabili-
ties in the transonic fans Both the above- mentioned two restrictive factors for raisng the
stage pressure ratio are correlated closely with 3>-shock wave structure and the largescale
separation zone induced mainly by 3D “interaction of-the\shock wave w ith boundary layer.
How ever, the 3 shock wave structure-inside rotor passages is correlated w ith the satial
curve of rotor bladeleading edge closely. So, how-to-design the gatial curve of blade leading
edge becomes an-important frontier problem-of the turbomachinery aerodynamics During de-
signing process of some modern transonic svept fans, a kind of integrated aerodynamic/
aeroelastic tailoring progran hasbeen used T he aeroelastic tailoring, amain part of the inte-
grated tailoring, is-described, and an example has been shown in thispaper.

KeyW ords Fans A eroelasticity Flutter T ransonic aerodynam ics
Shock w ave structure

A SURVEY ON APPL ICATION

OF CURVED BLADESTO COM PRESSOR CASCADE
Zhong jingjun, Su Jiexian, Wang Zhongqi
(College of Energy, Harbin Institute of Technology, Harbin 150001)

ABSTRACT Based on themechanign of controlling the secondary flow w ith the
help of the curved blades in turbomachinery, the soecificities of application of the curved
blades to the compresor cascade are considered A survey on current situation of the re-
search, practical application and progpects of the curved blades for compresor cascades is
made acoording to theworkspublished at home and abroad, asw ell as the resultsof our ex-
perimental investigations

KeyW ords Compresors Cascades Curved blades



