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Abstract: BasSed on analysis of cooling channel heat transfer theory and test system opti-
mization, an experimental technology at high rotation numbers with gas pressure in cooling
channel higher than 500 kPa was developed and implemented. The rotation number and
Reynolds number ranged from 0 to 2. 08 and 10* to 7 X 10", respectively, which covered the
work parameters of real engine turbine blade. It is found that the effects of Reynolds number
and rotation number on heat transfers in cooling channel are able to be separated. Under the
condition of the same rotation number, the ratio of cooling channel heat loss and total heat

and test error can be reduced to 18% and £10% respectively in this scenario.
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Fig. 1 Schematic of rotating heat transfer test facility
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Fig. 2 Schematic of high pressure test gas circuit
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Fig. 4 Ratio of channel heat loss and total heat and Nu relative error distribution
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