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Abstract: The film cooling characteristics of cylindrical hole and dual-fanned holes were studied by nar-
row band liquid crystal transient measurement technique at the mainstream Reynolds number of 6500 and the
blowing ratios of 1.0 and 2.0, respectively. The entrance widths of dual-fanned holes were 1.5 times of the cylin-
drical diameter and the exit widths were 1.5, 2.0 and 2.5 times of the cylindrical diameter (d), respectively.
The results show that the exit width has a weak influence on the two dimensional distribution of film cooling effec-
tiveness and heat transfer coefficient at the blowing ratio of 1.0. The increases of exit width not only change the
distribution of film cooling effectiveness and heat transfer coefficient, but also cause the increase of the spanwise
averaged film cooling effectiveness and the decrease of the spanwise averaged heat transfer coefficient at the blow-
ing ratio of 1.0. Since the exit width is expanded to 2.5d, compared with the cylindrical hole, the plane averaged
film cooling effectiveness of the dual-fanned hole increases by 118.2% and the plane averaged heat transfer coef-

ficient is decreased by 14.3%. At the blowing ratio of 2.0, by comparison of the cylindrical hole, the expansion
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of exit width changes the two dimensional distribution of film cooling effectiveness and heat transfer coefficient

with the dual-fanned holes. The exit width is expanded to 2.5d, the plane averaged film cooling effectiveness of

the dual-fanned hole increases by 219.4% and the plane averaged heat transfer coefficient is decreased by

27.2%.

Key words: Transient measurement; Thermochromic liquid crystal; Image processing; Film cooling;

Cooling effectiveness; Heat transfer coefficient
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Fig. 1 Sketch of the test system
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Fig. 2 Sketch of the double-fan hole
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Fig.3 Calibrated curves of liquid crystal of R30C1W

32 EfaE

B4 45 1 7 S8 o B e B — i 2] @ 0 AR Y
HSV 43 4 , H AU 3£ 4 FF Hue, S /X 3 %% & Saturation, V
RFAM AN Value, MR 4(a) F1 0] LU 2] L[] 2 26
X 3l AV 0 20 B R A AR A R . BT 4(b) Hh[A]
FEA SR B A0 SR AR B E B IXB, Y A B X
— 7 A DA A B R A R A . IR 4
(c) A () A A BT DL 2% W DX 3l i o6 R BE 5 B
2 B e Y, 3RS o 2 T s AR R WA )
o HI UL LUSN T, W H 2 3 I AR A ) ME R R
5 3] S 36 4 BE T W OR B S . 7E BHR AL BRT Ak
PR G 43 40 TS R 8 I AR Y R4 R Bl 4 B K
3 — 78 SR B e — L B AN 310X — M. ARTE
$ L RE T 3 A 3 1°C I T X B Y B R] L AR 5 aX
AN AN RE R A R 1 2 3000 Gk o i T OIS B R X 9 2%
I RE £ o S 25 R R B

(a) Distribution of liquid crystal coloring
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Fig. 6 Distribution of film cooling effectiveness with BR=1.0
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Fig. 7 Distribution of film cooling effectiveness with BR=2.0
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Fig. 8 Effects of exit width on laterally average film cooling
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Fig. 10 Distribution of heat transfer coefficient with BR=1.0
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Fig. 11 Distribution of heat transfer coefficient with BR=2.0
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