15 3 Vol.15 No.3
2000 7 Journal of Aerospace Power July 2000

: 1000-8055(2000) 03-0274-04

Ik GEE IHF

( 241 , 150001)
TVD Godunov
:V231.3 :A
1 2
, TVD
Godunov R B- L
[11]
A I mm
90 , ) ’
N- S ,
Garg  Gaugler B- L ,
6 Doney  Davis ,
[7]
Do chul ,
el Leylek ,
Zerkle 1
N- S , )
: 1999- 08- 12; :1999- 10- 30

(97021305)

p1gmApadg 241



3 275
3
H 1 s
1 2
’ . 3(b) 0. 0047
; 3(¢) 3(d)
Blausius ,
S 0.0116
: 288 K, 1.06>< , , 2
10’ Pa, 1. 01><10° Pa, , ,
D= 2.0 mm, , ,
25% 6
13><13, 4(c) 4

96 <4171



276 15

(a) BEWR 11 4. 22X 10 ‘M BE

(¢) BB F7iH 0. 00648 HiEE (d) BEW 11 0.0116 HiEE

R 77 i

(a) WEH L (b)) EFLL6 MPEBMREK

% 1

() EEALL 10 MEBWK (d) EEILO 12 P EBME (&) B4 I5AMERWMK

15 , 7



3 : 277

2 Wilfer G, Fottmer L. The Aerodynamic M ixing Effect of
Discrete Cooling Jets With Mainstream Flow on a Highly
Loaded T urbine Blade[ R]. ASME, 1994: 94— GT- 235
P > 3 .
P ’ [R].
,CSAA PT- 86— 53,1986
4 )
4 [J]. , 19894(4):351- 356
5 Garg V K, Gaugler R E. Heat Transfer in Film Cooled
T urbine Blade[ R]. 1993, ASME Paper 93— GT - 81
6  Garg V K, Gaugler R E. Prediction of Film Cooling on Gas
( 1) T urbine Airfoils| R]. 1994,A SME Paper 94— GT - 16
7 Dorney D J,Davis R L. Numerical Simulation of Turbine Hot
Spot Alleviation Using Film Cooling[J]. ATAA Journal of

(2) Propulsion and Power, 1993, 9(3) : 329~ 336
) 8 Dochul C. A NavierStokes Analysis of Film Cooling in a

. T urbine Blade[ R]. 1993, ATAA- 93- 0158
(3) 9 Leylek J H, Zerkle R D. DiscreteJet Film Cooling: A

Comparison of Computational Result with Experiment | R].
1993, ASME 93- GT - 207
’ 10 , , , . TVD
5 GODUNOV [J].
, 1999, 20( 3) : 299- 303

[ NDJ. , 1999

1 Goldstein R J, Chen H P. Film Cooling“on a-Gas T urbine
Blade Near the End Wall[ JI. ASME Journal of Engin eering
for Gas Turbines and Power, 1985, 107: 117- 122

Numerical Simulation of Coolant Jet Structure in Turbine Cascade
Wang Songtao, Feng Guotai, Wang Zhongqi
(School of Energy Science and Engineering, Harbin Institute of Technology
Harbin 150001, China)

Abstract:  The structure of coolant jet from suction surface of turbine cascade was simulated
with N-S solver. Governing equation was discreted with third order Godunov scheme which has TVD
property- The kidney shape vortex was generated gradually during the mixing process between coolant
jet and main flow. T he coolant jet bent to suction surface gradually due to the pressure gradient from
pressure surface to suction surface. The dimension of kidney shape vortex increased while its strength
decreased gradually during coolant jet development. A saddle point and horse shoe vortex were formed
in the front of the hole because of the rigid body character of coolant jet near the hole. It is also
testified that the kidney shape vortex disappeared in main flow instead of boundary surface under the

condition of large coolant jet velocity.
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