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Influence of Blockage Inside Film Cooling Hole on Heat
Transfer Performance of Vane Suction Surface

LI Guang-chao,LIU Ye,GUO Yun-xiu,ZHANG Wei
( Department of Aero Engine,Shenyang Aerospace University , Shenyang, China, Post Code:110136)

Abstract: In order to study the influence of the film cooling hole blockage caused by the thermal barrier
coating process on the heat transfer performance of vane suction surface,the numerical simulation method
was used lo analyze the change rule of heat transfer coefficient when the film cooling hole blockage ratio of
the vane suction surface was from 0.2 to 0. 8. The blow ratio was used as the aerodynamic parameter for
controlling the cold and hot fluid flow ratios ,and the influences of film cooling hole blockage on the down-
stream kidney-shaped vortex,the 2D distribution of heat transfer coefficient of the vane wall surface and
the spanwise average heat transfer coefficient were analyzed in detail when the blowing ratio was from 0.5
to 2. 0. The results show that in the case of the same blow ratio, the larger the blockage ratio is,the greater
the increase amplitude of the heal transfer coefficient is. The size and intensity of the kidney-shaped vor-
tex increase significantly due to the film hole blockage, leading to the increase of heat transfer coefficient
of wall surface. This effect becomes more obvious with the increase of the blowing ratio. Compared with the
case without blockage ,the heat transfer coefficient has little change at the blockage ratio of 0. 2. The heat
transfer coefficient is increased by 5% to 7.2% at the blockage ratio of 0.5 and is increased by 9% to
12% at the blockage ratio of 0. 8.
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Fig. 4 Effect of grid numbers on spanwise average

heat transfer coefficient of suction surface

femrmrw - (nt- ) T TN N

100 110 120 130

2 HEERSESH

2.1 ERRH_HNT

W, 3 T E AN [R) 3 2 Lo 2 1F T R G R R B
A5 AT AN S B AR AR X/D iR b & AN
HEAEAS DMK 5SEL RN HE;
AR Y/D RS RAERY B DT I B R R S
SIBALAEBR . TEFTA WA T, M4 %L B
0 F10.2 i, R IR B 2R/ B, 3 2
Lt B 2R 0.2 B XL R B S0 AT LA ZBE AT IR
JUEE R 0.5 6, i 16 ZE EE IR, AL IR I R B
R 160 W/ (m® « K) 14 85 1 40 22 B0 X dek 1 A 8
W o

140 150 160 170

5 ARERMRMETHEEEERARYS BRI

Fig.5 Effect of blockage ratio on distribution of heat transfer coefficient at the different blowing ratios
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Fig. 6 Sectional streamlines at 1 time of hole diameter downstream of film hole at blowing ratio of 0.5
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