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Effectivenessof Tangental
D-iscrete Holes Conf iguration

M A ‘Guo-feng, ZHAN-G Jing-zhou,” YAN GW ei-hua
(College of Energy and Pow er Engineering,

N anjing U niversity of A eronautics and A stronautics, B eijing 210016, China)

Abstract: ‘The film @ooling effectiveness of the tangential discrete holes film oooling
oonfiguration w.ith dijfferent hole dianeters and arrangement was experimentally investigated
using infrared canera The empirical correlations of coling effectiveness to blow ing ratio and
non-dimensonal flow-wise distance (X /S) were obtained, which agreed well with the
expermental results The reaults show that, for the present investigation conditions, the fim
oooling effectivenessw ill be increased w ith the increase of blow ing ratios and the diam eter of fim
hole w ith the sane blow ing ratios and porosity of holes, the hole arrangament has little effect on

oooling effectiveness
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Table 1 The geanetry parameter sof the or if ice 2 10 mm
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S= 10mm
d/mm y/mm z/mm €
5mm ;
3.0 10 — 0. 067 )
5.0 10 — 0.19 , ,
7.0 10 — 0. 36 ' !
2.0 10 5 0. 060 0.1K
3.6 10 5 0.19 ;
, : 0. 1mm
1.8 10 2.5 0.072
3.0 10 2.5 0.20 ' '
3
, 0.27 0.50 kg/s
12 14 27m/s 0.003 3 0.001
, , 2, 7 50m/s ,
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331 342K,
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Table 2 Correlationsfor cool ng effectiveness
E 1.48(x /5)" **v *2 X/52 4.5 0.4sM < 1.2
d= 7mm 0.0
E 0.95(x /5) ® X/5< 4.5 0.4sM< 1.2
E 1.5(x /8) %% &% X/52 4.5 0.5sM< 1.5
d= 5mm E1.12(x /5) °% X/5< 4.5 0.5sM < 1.2
TE 0.92(x /5)” % **° X/5< 4.5 1.2<M<1.5
TE 1.23(X /5) %M °*% X/524.5 0.7sM< 1.5
d= 3mm e 1.17(x /5) *°m &% X/5< 4.5 0.7<M < 1.15
TE 0.9(x /5)” > X /5< 4.5 1.15<M £ 1.5
TE 2.09(X /5)" %M % X/82 4.5 0.4<M <
d= 3.6mm TE 1.27(X /S) ®'wm °2° X/5< 4.5  0.4sM <
= 0.98(x /5) °% X/5<4.5  0.B<M <
TE 1.29(x /5) % °%° X/824.5 ) 0.8sM < 1.8
d= 2mm IE 1.03(X /5) %%\ °% X/5< 4.5 08sM< 1.4
TE 0.887(X /5)~* % X/5< 4.5 1.4<M <
= 1.88(x /5) 0% ° X/82 4.5  0.3sM <
d= 3.6mm IE 1.12(x./5)" v 2% X/5< 45 0.3sM<0.6
e 0.915(x /5) **® X/5< 4.5  0.6<M <
e 2 TE-0. 672(x-/5) " * ¥ o= X /52 4.5 9<M <20
= 2mm
TE 1.14(x/5) %M O X /5< 4.5 9<M < 2.0
M= 1.39(X /5) %M ©*° X/52 4.5 0.34<M< 1.4
d= 3.0mm E 1.85(x /S)” %%m ** X/8< 4.5 0.4<M < 0.8
e 1.006(x /5)** X/5< 4.5 0.4sM< 1.4
E 0.883(x /5) % &% X/524.5 0.7<M<1.6
d= 1.8mm o 0.2
TE 1.19(X /5) %M © X/5< 4.5 0.7sM< 1.6
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