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Conjugate heat transfer investigation on a gas turbine blade
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Abstract: This paper described the conjugate heat transfer C(CHT) investigation on the
Mark [l bladewith hot-gas test\data:—. The CFX-solver was used for CHT and non-CHT sim-

ulations, and-the corrésponding results were-analyzed and compared in detail. The results

show that, even if the correct averaged temperature is specified on the blade surface, the

calculated heat transfer coeffictent-distributions by using non-CHT method still exhibit some

deviations due to thé non‘coupled boundary conditions, as compared with the CHT method

and experimental data. The present investigation reveals the necessity and accuracy of CHT

method.
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Fig.1 Mark [l 2-D profile and 3-D blade

with cooling holes
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Fig. 2 Computational grid of Mark [ blade
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Table 1 Inlet and outlet boundary conditions

for/case 5411 of Mark I
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Table 2 Cooling hole diameter and coolant flow

conditions of case 5411

WiES HAE/em W /1077 (kg/s)
1 6.3 2.46
2 6.3 2.37
3 6.3 2.38
4 6.3 2.47
5 6.3 2.33
6 6.3 2.28
7 6.3 2.38
8 3.1 0.775
9 3.1 0.511
10 1.98 0.334
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Fig. 4 Predicted heat transfer coefficient distributions
at mid-span under different

wall temperatures
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Table 3 Comparisons of two groups of third kind

boundary conditions at each cooling hole

B VM FT A B
®5 FARE/K)  RB/(W/(K - m')
2;[;:% Bohn AN L= Bohn AN = Y

2] A = A
1 336.39  317.756 1943.67 1060.55
2 326.27  316.622 1881.45  972.252
3 332.68  316.725 1893.49  981.005
4 338.86  317.055 1960.62  1040.37
5 318.95  320.59  1850.77 1076.51
6 315.58  323.474 1813.36 1143.95
7 326.26  325.721 1871.88 1301.45
8 359.83  338.267 2643.07  1920.58
9 360.89  353.188  1809.89 1614.38
10 414,85  355.733  3056.69  2648.97
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Mark [l blade using\2-D and

3-D calculations
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and 3-D calculations
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