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Experimental Investigation on Cooling Performance of

Binary Cooling Gas Turbine Vane

SHI Xiaojun, WANG Wei, GAO Jianmin, XU Linag, DONG Junfei

(State Key Laboratory for Manufacturing System Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A new binary cooling vane with trailing edge ejection of cooling air was proposed to
solve the problem of very high thermal load at the trailing edge of a binary cooling turbine vane.
The influence of the coolant inlet parameters on the temperature and cooling effectiveness
distribution on the experimental vane surface was investigated in the hot wind tunnel with a three-
vane cascade. The experimental results show that the thermal load at trailing edge decreased and
the surface temperature uniformity improved. When T./T,=0.65, P./P,=1.3, and M./M, =
0. 034, the cooling effectiveness of the trailing edge region and leading edge region was 50% and
55% ., respectively. The cooling effectiveness of the middle chord region was the highest and
reached 67%. In addition, the cooling method and structure had more influence on the cooling
effectiveness than the inlet conditions of the cooling fluids.
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