14 2 Vol.14 No.2
1999 4 Journal of Aerospace Power Apr. 1999

PIV —

i =M RAF
PIV ( Particle Image Velocimetry) s NACAO0012
2.39%10°, 0= 4°< )
PIV
V211 0357 '
1 ) i
0 / \ - 0
: \ /
\ [ , /
; / '
[1] Y N : ;
2
PIV ,
[2, KA ERE _AHERE
3] _
NACAO012  , X# x
250 mm, 560 mm, . TETE | RREH
1 15 m/
m/ s, mﬁ l]’
2.39> T RATEE BOEA K]
10°
B 1 PIV
1998 9 ; 1998 12

* ok 28 404 100083



126 14

48.34 mm><36. 25 mm’, RS- 170 / cCD
640 =< 430 , 64 =64 ,
30 us, 128
0.1, 0.3, 0.5, 0.7 1.0 6 , 0° 4°
, 1
1 (X , C )
X/C 0 0.1 0.3 0.5 0.7 1.0
0= A0- 00 AO0- 01 AO0- 03 AO- 05 AO0- 07 AO- 10
4= A4- 00 A4- 01 Ad4- 03 A4- 05 A4- 07 A4- 10

Low Pressure mssmmsssT 17
PIV
K
2
PIV
P
32 36 40
’ X/mm
(a)
Messure 7T 70 High Pressure
45 ]
40 =
35
€
64 , £ IR
=25
9 20
4 o 15
10
4 5 e pemeawsTyTyeyeey
6 20 24 28 32 36 40 44
2 5 R .3m/s X/ mm
(c)
2
2 A4- 01
[ 3]
1
/



2 PIV - 127

2

> J. Jeong F. Hussain'"

2 Az 2
(3] - &
PIV
uti+ ud2+ 2w < €
(1
€ 5
uia + uda+ 2urouzn > Y (2)
Y (D (2 , oulou2 x oy ,
ul.2 X i ) )

4°
1.0
5
a
)
0.9 0.9
3 Ad4- 05
(1) 2 2
(2)
3.2
[1,
5] 2 4 . .



128 14

2 , ,
2 2 2
2 2 2
X )
o 2 2
o
2 4 s
, 0 ,
40 OO ,
2 o
2
3.3
3. 3.1
2
2
302
2
2
2
! TIITITD
! 100 200 300
1 |45 ‘
.40
4 1 o
€ | E
£ ‘an
= I= 25
P P20
|
’ 1
i 0
| X/ mm
(@
, 4
2 ; 4 Ad- 10

[3]



2 PIV — 129
3.2
2 2 ) [6] 2
., P. G. Saffman'” b/
(b , 1 ), ,
; b/l ,

| Low Pressure sy 1 High

14
-1000 -600 -200 200 600 1000
R

T
-1000 -600 -200 200 600 1000




130 14

[8- 11]

4
(1 ; .
2 2
(2) ; (3)
’ . ’
(4
; (3)
2 2
{ 7
( 6)\/ ]
2 2
) b
1 s ; s . PIV — . , 1999, 14 (2): 119- 124
2 R ; s PIV . , 1998, 12 (2): 55- 63
3 [ ]. , 1998
4 JeongJ, Hussain F. Onthe Identification of a Vortex. J. Fluid Mech. 1995, 285: 69- 94
5 [ ]. , 1998
6 Von Karman Th. Uber den Mechanismus den Widerstands, den ein Bewegter Korper in einer Flussigkeit Erfahrt.

Gottingen Nachr. Math. Phys. KI. 1912, 12: 509

7 Meiron D I, Saffman P G, Schatzman J C. The Linear Two— Dimensional Stability of Inviscid Vortex Streets of Finite
— Cored Vortices. J. Fluid Mech. 1984, 147: 187- 212

8 Liebeck R H. Design of Subsonic Airfoils for High Lift. J. Aircraft- 1978, 5 (9): 547- 561

9 Storms BL, Jang C S. Lift Enhancement of an Airfoil Using a Gurney Flap and Vortex Generators. J. Aircraft, 1994,
31 (3): 542- 547

10 Bloy A W, Tsioumanis N, M ellor N T. Enhanced Aerofoil Performance U sing Small Trailing— Edge Flaps. J. Aircraft,

1997, 34 (4): 569- 571
11 Wood N J, Nielson N J. Circulation Control Airfoils- Past, Present, Future. AIAA- 85— 0240, 1985

( )



216 Journal of Aerospace Power Vol 14

PIV STUDY OF AIRFOIL NEAR WAKE FLOW

PART —DYNAMIC MECHANISM

Liu Baojie, Wang Guanghua, Gao Ge
(4th Dept. Beij ing University of Aeronautics and Astronautics. Beijing 100083)

ABSTRACT Detailed 2D velocity and vorticity fields were measured to investi—
gate the turbulent near wake flow of NACAO0O012 airfoil with on— line cross— correlation PIV
in a low - speed wind tunnel. The Reynolds number on chord length is 2. 39> 10°, the angles
of attack are 0Sand 4 T The experimental results indicate that ordered vortex streets exist in
the turbulent near wake, the vortex streets created at the airfoil trailing edge region will fully
develop and finally break up downstream, and the ordered wake flow turns into disordered.
The near wake flow is dominated by the kinetic characteristics and dynamic mechanism of
vortices- As the second part of the investigation, the paper mainly discusses the formation of
the vortex streets, the dynamic mechanism of the near wake, and the fluid instability of the

vortex and vortex streets.

Key Words Airfoils Wakes Turbulence measurements Fluid-Tastability

FEM CALCULATION AND EXPERIMENTAL STUDY

OF THE 3- D FLOW IN VANE DIFFUSER
Liu Xiaomin,\_\Xi Guang, Wang Shangjin
(School of Engergy and Power Enginéén'ﬂg,\Xi’an Jiaotong, Uniyersity;, Xi‘an™  710049)
ABSTRACT The viscous incompressible_turbulént flow in a vane diffuser was
analy zed num erieally by using penalty finite element-method, based on Galerkin variational fi—
nite— element method: During diséretinkthe controlled equations in arbitrary curvilinear co—
ordinates,~the\consistent formulation of penalty pressure matrix was chosen, and conjected
with the streamline upwind Petrov= Galerkin weighed residual formulation to modify the
weight function. In referencéto the experience of the finite difference method, the streamline
upwind term only along/the flow direction was controlled by the upwinding parameters. This
approach ensured the'stability the solution of the pressure. Numerical results of the turbulent
flow in the vane diffuser were satisfactorily consistent with the experimental measurements
and indicated that the spurious pressure was eliminated while the false diffusion of other

terms was simultaneously minimized.

Key Words Finite element Numerical analysis Turbulence Van diffuser

A NUMERICAL SIMULATION OF 3D VISCID STEADY

FLOW IN A TURBINE STAGE
Yuan Ning, Wang Songtao, Zhang Zhenjia, Wang Zhongqi, Feng Guotai
( Power Engineering Dept. Harbin Institute of Technology, Harbin 150001)

ABSTRACT A 3D numerical methodology is presented for simulating blade
rows in a turbine stage by solving 3D time— dependent compressible Navier— Stockes equa-
tions. T his numerical method is based on Godnov s finite volume scheme with third— order—
accuracy and TVD property. Baldwin— Lomax algebraic turbulence model is employed to

simulate largely separated flow. T he principal assumptions are made as follows: the flow is



