DOI: 10. 1324 /fj. crki . jasp. 2005. 04. 026

20 4 Vol. 20 No. 4
2005 8 Journal of Aerospace Power Aug. 2005

1000-8055(2005) 04-0668-05

AR, B OB, XT,HE F, rERE
( , 100083)

V231. 1 A

Study of Heat Transfer Characteristics of Different
Cooling Configurations inside a Typical
Low Pressure Turbine Blade
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Abstract Numerical simulation and experiment were carried out to study the character—
istic of different cooling configurations in a typical low pressure turbine blade. N umerical
simulations were performed to investigate the heat transfer of original blade and the im-
proved blades. The numerical results show a good agreement with the experimental ones.
Com pared to the original blade, the improved blade enhanced the heat transfer effectiveness
about 7. & . The research results indicate that the configuration improving of the inner pas—
sage not only reinforces the performance of heat transfer, but also improves temperature dis—

tribution and avoids superheated regions.
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Fig- 1 Front and section view of cooled turbine blade
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Table 1 Geometric parameters for three mended configurations

1 2 3
36F 37F 27 31% 35% 34
28 41+ 31 35 20% 45
28% 41°% 31 35 20% 45 2
1 , 60
/mm 0.2, 3.3 1 1
2 3

Table 2 Comparison of calculated data among three mended configurations

and original configuration

1 2 3
iC 1018 1 000. 5 1002.9 996. 7
135 054 130 379 119911
- 63 391 51126 47 066 47 063
! 163 030 120 602 110 700
173 042 156 962 146 810
) 85 366 64 611 82 312 82 462
Pa 197 064 144 369 133 191
Ma 0. 89 0. 99 0.876 1 0. 812
) 5
2
. 3 ,3
2’ 2 2
2 , 1 3 .
18. 17K, 2 )
15. 79 K, 3 )
24 K 63 k Pa, o
1 , 51 ,
k Pa, . 135 kPa 163 1.0K 100 Pa
k Pa, , , 100C | ,
2 , . .
1 , 130kPa 120kPa , ,
3 2 , ,
N 1, 119 kPa s
110 k Pa 3



4 : 671

PETAEHL 5‘%} .
'ﬁlgﬂ‘ a 5 c
JEgRZER
REEK IS )
10% Q
3

Fg. 3 Schematic drawing of experiment apparatus
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Fig. 7 Effect of different cooling configurations on
the average Nusselt number ratios

of the leading edge
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