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Cooling Structure Design and Performance Analysis for
Turbine Guide Vanes

LI Shou-zuo, LUO Lei, WANG Song-tao
( School of Energy Science and Engineering, Harbin Institute of Technology , Harbin, China, Post Code ;150001 )

Abstract: According to the turbine heat transfer layer design process,the cooling structure design of a
certain gas turbine high-pressure turbine guide vane is carried out. To meets the design requirements, the
pipe-network design method is used to quickly obtain the basic cooling structure ,and the physical models
are quickly generated by the combination of UG modeling and self-programming, and two typical cooling
schemes are selected for full 3D gas-thermal coupling calculations. The calculation results show that when
the total cooling air flow rate of the two cooling schemes is basically the same , the larger cool air flow rate
in the front cavity of case 2 meets the design requirements. The dimensionless flow rate in the front cavity
is 0. 052 7, the dimensionless flow rate in the rear cavity is 0. 049 4 and the dimensionless average tem-
perature of the blade surface is 0. 666 7 ,and the dimensionless maximum temperature is 0. 737 1; the in-
creasement of the cool air flow of the “dustpan”-shaped film hole on the suction surface can effectively
reduce the temperature of the high-temperature area in the middle and rear of the suction surface; the
reasonable cooling structure scheme can be quickly searched by using the pipe network design,which sig-
nificantly reduces the design cycle.
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guide vane of high pressure turbine
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Fig. 6 Gas recovery coefficient of pipe-network
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calculation for different design schemes
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