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Abstract: Complex flow and heat transfer exist in the tip area of the turbine blades,the blade tip suffers
extremely high thermal load. In order to reduce the turbine rotor blade tip temperature, two cooling
schemes for blade tip of film cooling and film cooling plus inner cooling channel are proposed based on
current turbine blade tip structure,the heat transfer and flow characteristics in this region are calculated
and analyzed based on the conjugate heat transfer method before and after cooling update. The research
shows that film cooling design can effectively reduce blade tip temperature , especially from leading edge to
the mid-chord region on the blade tip; and the cooling scheme of film cooling plus inner cooling channel
based on the external film cooling is combined with the internal cooling channel design,which can further-
ly reduce the temperature at blade tip trailing edge. The results show that the composite cooling design
which combined film cooling with internal cooling channel can make the maximum temperature of the tip
trailing edge be reduced by 24 K compared with the original model.
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Fig. 3 Temperature distribution of original blade tip
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