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Heat transfer experiment and computation of a gas turbine vane

LUO Jian-xia, ZHU Hui-ren, ZHANG Zong-wei
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Northwestern-RPolytechnical University, Xi’an 7100724 China)

Abstract; Thesurface pressure coefficient and-velocity ratio coefficient were tested on a
gas turbinevane, and the'surface heattransfer coefficient was measured with transient liquid
crystal technique) For the same structure vane cascade, the performances of four turbulence
models (SST, k-w, k-e'and RNG k-g)-were simulated the flow and heat trasfer, and com-
pared data with experimental results. The result shows that, pressure coefficient declined
on the pressure sidé¢ along the acr direction, however, droped quickly to the minimum on the
suction side and then slowly increased, which is the adverse pressure gradient. The distribu-
tion of heat transfer coefficient is strongly influenced by the complex flow pattern around the
blade in the cascade passage. For pressure coefficient and velocity ratio coefficient, the re-
sults of four turbulence models have no big difference and are all very close to experimental
data. Surface heat transfer coefficient distribution of SST model has similar trend with ex-
perimental data, while the other three models cannot simulate the effect of boundary layer

separation on the suction side.
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Fig. 1

Schematic of experimental system
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vane middle section
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Fig. 8 Velocity ratio coefficient distribution curves of

vane middle section
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Fig. 10  Surface heat transfer coefficient distribution
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