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Experimental Research on Surface Temperature field and Comprehensive
Cooling Effect of Turbine Blade
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Abstract: The temperature field distribution of turbine blades is affected by the arrangement of film holes and

the internal cooling channels.

The different structures of turbine blades result in different heat transfer

characteristics. In order to obtain the integrated heat transfer characteristics of turbine blades under film

cooling conditions more accurately, the design test method uses embedded thermocouples to measure the

temperature of the blade in the cross section and obtain a more accurate temperature field through the

combination of thermocouple temperature measurement and infrared temperature measurement. The

experiment is carried out to obtain the influence law of flow ratio, temperature ratio and pressure ratio on the

integrated cooling efficiency of blades.
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Fig.1 Comprehensive cooling efficiency experimental setup
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Fig.4 Infrared position of turbine blade pressure surface
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Fig.5 Infrared position of turbine blade suction surface
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Table 1 Temperature ratio test parameters

I L m,/ T,/ T./ m./ i
K (kges ") K K (kges™") M
1.8 0.34 615 342 0.005 4 0.016
1.9 0.34 615 324 0.005 4 0.016
2.0 0.34 615 308 0.005 4 0.016
2.1 0.34 615 293 0.005 4 0.016
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Table 2 Flow ratio test parameters

i L my/ T,/ T./ m./ fizaia
M (kges™) K K (kges™) K
0.005 0.34 615 293 0.001 7 2.1
0.016 0.34 615 293 0.005 4 2.1
0.025 0.34 615 293 0.008 5 2.1
0.035 0.34 615 293 0.0119 2.1
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Fig.6 Temperature distribution of turbine pressure surface
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Fig.7 Temperature distribution of turbine suction surface
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