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Interior local heat transfer characteristics of midchord region
due to sparse film cooling holes

ZHANG Jing-yang,- CHANG Harping, XU ILei, GAO Houwfeng

( College of Energy and Power Engineering,
Nanjing University of Aeronauties and A stronautics, N anjing 210016, China)

Abstract: T he cooling'\flow ard heat*transfer in the midchord region of turbine blade are
very complex as a result of the reciprocity among the impinging jet, initial crossflow and
outflow from film cooling holes. Experiments are carried out in order to acquire the local and
average heat-transfer characteristics for various impinging Reynolds numbers, density flow
ratios of film outflow to initial cross flow, density flow ratios of initial cross flow to im pin-
ging jet flow and impinging distance to impinging jet hole diameter when complex flows ex-
ist. Moreover, the variations of local Nusselt number and average Nusselt number characteristics in
the whole target surface and different regions of that have been discussed so as to disclose the incir

dence of the sparse film holes to the interior heat transfer in the midchord of turbine blade.
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ing; local heat transfer characteristics
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Fig.1 Experimental equipments of the turbine blade midchord region
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Fig.2 Impinging target surface
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Fig.3 Distributing of the streamwise local Nu
with different Re;j( Line 1,line2, line3, line4,
lin€5 are the positions under the impinging holes,

dashed3 is the position above the film holes.)
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Fig. 4 Relation between average Nu and Re;
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Fig. 5 Distributing of streamwise local Nu

with different G./ G;
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Fig.6 Relation between average Nu and G./ G;
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