11 3 Vol.11 No.3

1996 7 Journal of Aerospace Power July 1996
EET WA bl R A
) ( ) ;
( ) (
20.4%);
0317.2
1
(Skewed— Swept) , — )
[1-3]
C )
14l
C ) — ( ) )

9/
) 1 3 /1 /
(21% \\ ] T =
) : = =
I s g F-
2
2 g 550 225
i1
1 ( 860
| 5 3 4125
4 5 AR T TTEEETTTTTTTTSY \\\\\\\\Y\\\\\\\\\\\\\\\\W
6 DAL
1
( ).B C

1995 9 ;1995 12 *oE 30 7 502 200433



230

( ).D. E
) ) (
240 mm 594 mm , 6
8.3° , 20. 4%
3
- 2( 2 e
) A n2 R v n3 ; ni
n2 ,® ns3 ) 3( 3 A ,c®
) ’ 13. 1%,
4.5
4.0}
33 // 1001
=T / /"_*\ SPL
3.0 P 96k
E kfl—\\ n S R
3 2.5 (/“ 'r—ﬁ\ E],. § 80F
®aol fx"\ nz “ =
v’/ x ~ %o 70T
1.5 "y M &
4 60}
Lo \ N\ ‘ g
3 4 5 6 7 8 9 10 50 ) , .
FMHE M 4 5 6 ? 8
HRE M
() \ B R
(a) B
4.5
Lo 100,
! SPL
| /e o) 90 |-
= L P E f;
i 3.0 // {/ . E E sl
® 250 fa—r—_, &3
E { I ﬁ * 70+
2.0 /ﬂ &
/ -
1.5 /4 ® 60 )
I 50 . . )
. I 1 Il 1 1 " N n 5 . - L
3 4 s 6 7 8 9 10 ]
MHME M X *EX»TTME M
(b)) HAEKLRANE b)) HMEHRRRE
2 3
5%, 2 dB ’
) 3dB



M st

1
(M= Msi)! Msr (M= Msi1)/! Msi
M n,x—30. 3% M pmax—13. 6% Mn.p—33.2%
M n.p—33.2% Mn.p—11.2%
1 )
21.1%, s 22. 0%
2 o
2
2 1441 r/ min—,
or/ (T O&n/ (T as/ (T o/ (T
r/ mm
140.0 2.7 4.0 5.7 T2 3.8 2.0 6.7 5.1
164.0 2.4 1.9 6.5 4:5 4.4 3.8 8.8 6.9
198.5 1.0 2.5 8.9 4.4 4.2 4.5 7.2 7.3
248.0 1.7 2.9 379 4.0 3.8 5. 6.8 8.1
289.0 3.8 4.5 376 4.3 2.0 3.7 5.0 6.5
H O 5 Orp Ok
2 ( ) ( -
0.42+ 1.5, ,
2 o
- 1.6—+ 4.3 ( ) ,  LT7%
2
2
4
R 21% "
2
2
, ( 4.5%, ,

2)



232 11

W enig
( 20. 4%) , (
) [6] )
C ) , C ) ;
( ) ; C )
(711
, ( ), 33. 3%, ,
[5]
( 2 ) 2
Osx
8.3¢ Osk= 05 , )
(1) , ,
8.9° , 1.7¢
. ); (2) (
)[5]’
5
(1) : 21%
; (2)
(3)

I Mikkelson D C, Mitchell G A, Bober L J. Summary of Recent NASA Propeller Research-N ASA TM — 83733, 1984
2 Breugelmans F A E. Influence of Incidence Angle on the Secondary Flow in a Compressor Cascade with Different Dihedral
Distribution. ISABE 85— 7078, 1985

3 Wright T, SImmons W E. Blade Sweep for Low— Speed Axial Fans. ASME of T urbom achinery, 1990, 112(1)

4 , 1994

3 - [ ] 1994
6 s s . . , 1988, 3( 1)

7 R s R . B, . , 1980, 1( 1)



11 3 Vol. 11 No.3
1996 7 Journal of Aerospace Power July 1996

FULL- LENGTH PAPERS

NUMERICAL ANALYSIS OF THREE- DIMENSIONAL
TURBULENT FLOW IN COMPRESSOR BLADE ROW

BY IMPLICIT HIGH- RESOLUTION SCHEME
Yao Jixian, Liu Qianzhi, Zhou Xinhai
(7th Dept. Northwestern Polytechnical University, Xi@n 710072)

ABSTRACT It is found that a three or high order accurate high— resolution
scheme may be more suitable for the correct prediction of turbulent flow field characteristics
in the numerical analysis of three— dimensional turbulent shocked flow in transonic compres—
sor blade row. The convergence of the three— dimensional turbulent flow calculation can be
remarkably sped up by using the implicit LU - SGS algorithm, which-is unconditionally sta-
ble. A detailed comparison between numerical solutions and experimental data indicates that
their agreement is quite satisfactory.

Key Words Compressors High resolution ~Tmplicit methods \ Numerical simulation

AN EXPERIMENT ON ENLARGING STEADY WORKING
RANGE OF SKEWED- SWEPT ROTATING BLADES

Cai Na (431", ‘East China University of-Technology. Shanghai 2000093)
Zhong Fangyuan (2nd Dept. Shanghai Jiaotong University, Shanghai 200030)

ABSTRACT An ‘experimental investigation on enlarging the steady working
range of skewed— swept rotating blades’has been completed. Two types of fan were com—
pared, afan with conventional (radial) rotating blades and other with the skewed— swept
blades. One comparative group was carried out on the conditions of same rotating speed and
geometrical parameters-but median chord of the skewed— swept rotating was increased about
20.4% , another was carried out at same peak pressure ratio and flow rate. The results of
aerodynamic— aeroacoustic performance testing of the groups show not only a noise reduction
about 2= 4 dB (A) overall, and an increase of aerodynamic efficiency for the skewed— swept
blad, but also a great enlargement of steady working range (one group about 21%, other
more than 22%). On the basis of the experimental results, the mechanism of the enlargement
of steady working range for skewed— swpet rotating blades was analyzed.

Key Words Blades Aerodynamic characteristics Acoustic properties Stability

NUMERICAL SIMULATION OF REACTING

FLOWS IN NOZZLE
Wang Jianping and Fang Dingyou
( 1st Dept. National University of Def ence Technology, Changsha 410072)

ABSTRACT The numerical simulation of chemically reacting flows in the nozzle
is accomplished by a time— dependent technique using semiimplicit scheme. A second— order
implicit difference approximation is applied to the time derivatives in governing equations and
a noncentered difference approximation is explicitly employed to the spatial derivatives. T he
numerical instability caused by the stiffness of chemical relaxation equations is succesfully



