%26 % 0T W M=z =ik Vol. 26 No. 7
20114 7 A Journal of Aerospace Power Jul. 2011

NEHS :1000-8055(2011)07-1452-06

IR XL EE X e &% im %8 I SORR 0% 2 B9 =2 i

BER'S, B OR', FEK', B MW
(1. Jesfias ik K2 RBIR 5 3 ) TR B
izs KNSRI B F P 505 =, Jbat 100191
2. EM S EORSEE O SAFE RALT S, bt 100101)

1 . X 15 GURFE M A FEBE R RAS TS R R KU B B B SIS F AR R AT T ST LR R T )
W% IR e R T RO 1. 6451 X107, ¥ 5 T 5 R A Rk X R A R B LN 1. 57, LR
HEH R 475 ¢/ min, X R FERERCHR 1. 901, KU 0. 5~2. 0. R FIFASW & J7 elg. 252 £ . OF H
S B IR AU LY A 38 R ARV AR R T i L AR e DX O, R A 1 i B AR R s @ g T I i R KL
Lb 38 0K SRV HISOR S TR T R, SR 5 DX S S 3 e L AR 1) i e RS I O S R
T Bl 1 I e AR 5 A RRGT R T 11 B

% 8 W ABOSEN BEH WM BEIROR; Wi s iRk R

FES%ES: V2313 XEFRER: A

Influence of blowing ratio on film cooling of rotating
turbine blade
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Abstract ; \ Experimental investigations were carried out to study the rotating film cooling
characteristics at different blowing ratios in a 1. 5-turbine stage. The mainstream Reynolds
number Re, is 1. 6451 X 10° in the experiment. CO, acts as a coolant with mainstream jet
density ratio of 1.57. Turbine speed is 475 r/min, and the rotation number is 1. 901. The
blowing ratio varies from 0.5 to 2. 0. By using steady-state liquid crystal method, the re-
sults show that: (1) On pressure side, the film cooling efficiency and the film coverage in-
crease, the deflection angle of film trajectory decreases with the increasing blowing ratio.
(2) On suction side, the film cooling efficiency and the film coverage first increase and then
decrease, the film trajectory has no obvious deflection angle with the increasing blowing ra-

tio. (3) The curvature radius of jet flow affects the adhesion of film on the wall.
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Fig.1 Schematic of the experimental facility

T A ERAMNEAAXLGEH, ERAAE 124 3mm. WK 5 NI IF A R AE IS
Je gt AR 5 UG A R AL i R R FARECN 0,012 W/ (m KO BB 3 A 268 B4k RHE
W B e A SE 8 B S8 By it 1S Sl A W i S 2T A0V S B T o R 4 B A
R 2, B IR 18 A A SRR B e TR g A OB AL AR AR I R )
BN 470 mm, R B AR N 600 mm HLIF B4R &R, AUBEAL B4R DoAY 4 mm, SR AL RO e B o 42
800 mm. &L H o i A 3l i 58 5% 11D oA 350 mm, Js 7 1 e RRE H R T 1) S A A
i e i 0 b Dy by TR S ML L DOR B E R YI AT 1) B S A O 28°, WAL 2 PR
B, 1 FP R I 7 0 AR S e A 8 A itk R M 3 T A SOBE IR T 1) A i R S SR T D) R 7
I 00 s R I e S U A 3 R TR g R I6] BT B 53 AR O 36°, AN 3 B i S AR
SEI B R e T L2 ol PR SRR OB A A IR 0 L 5k R T R 3R T 4 ARRE L T
Frodf R 204 M, W 99 mm, 5K OE AR RN 30~50 °C /Y IR A



1454

2
BY
%L

55 26 &

tﬁ! i Eli

L

UL

K2 RS mss

Fig. 2 Experimental blade on pressure side
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Fig. 3 Experimental blade on suction side
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Fige4™ Temperature distributions with blowing
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Table 1 Variation of k with blowing ratio
on pressure side
M 0.5 1.0 1.5 2.0
k 0. 67 0. 342 0.233 0. 187
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Fig.5 Variation curves of film cooling efficieney

with blowing ratio on pressure side
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Fig. 6 Temperature distributions with blowing

ratio on suction side
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Fig. 7 Variation curves of film cooling efficiency

with blowing ratio on suction side
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Table 2 Precision of direct measurement parameters
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Table 3 Precision of indirect measurement parameters
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