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Abstract: Most researches on the gas turbine’s blade cooling were carried out experimentally at conditions
of atmospheric air inlet and low wall temperature. However, the cooling air for the actual turbine blade is from
compressor with high temperature/pressure and the heat load of the blade (defined as the ratio of isothermal blade
wall temperature to the cooling air inlet temperature ) is high. To understand the effects of the air inlet and heat
load conditions on the cooling performance of internal cooling channels in turbine blade trailing edge with pin fin

arrays, a CFD simulation study was carried out with the consideration of the variation of air thermo—physical prop-
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erties. There were two air inlet flow conditions: high air inlet temperature/pressure and atmospheric air inlet tem-
perature/pressure. Heat loads were set from 1.1 to 1.9. Reynolds numbers (Re) of the air inlet flow were set from
5x10° to 1x10°. The numerical results show that with the increase of heat load, the heat transfer capacity of the
channel decreases and the friction factor increases with the same Re of air inlet flow. In comparison with the atmo-
spheric air inlet conditions, high air inlet temperature/pressure conditions cause the decrease of the Nusselt num-
ber (NVu) in the channel, and with the increase of heat load, the decrease of Nu becomes larger. With the Re of 6x
10*, the Nu of the channel at high air inlet temperature/pressure conditions and heat load of 1.9 decreases by
15.8% in comparison with that at atmospheric air inlet conditions and heat load of 1.1. With the increase of Re of
air inlet flow, the decrease of heat transfer in channel becomes larger. These results propose that the experimental

data need to be modified during the design of actual blade s cooling with the consideration of actual cooling condi-
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tions of turbine blade.

Key words: Blade cooling; Channels with pin fin arrays; Flow and heat transfer; Heat load; Inlet flow

conditions
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Fig.1 Computational model
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Fig.9 v, distribution on the yz planes in the wake region of
pin-fins of row 2, 4 and 6
(T,,=633K, Re=6x10*, T,/T,=1.9)
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Fig. 10 Nu distributions on the end wall under different
heat loads (Re=6x10")
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different heat loads (Re=6x10%)
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