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Investigation on the Heat Transfer Performance of Endwall near
the Blade Leading-Edge

LI Jinjin, HE Kun, YAN Xin, LI Guojun

(School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: Taking the first stage rotor blade of NASA transonic turbine as the research object and
using computational fluid dynamics software ANSYS-CFX11.0, the flow and heat transfer
performance of the endwall near the blade leading edge was investigated. The flow field structure
and Stanton number distribution near the blade endwall were numerically analyzed at three
blowing ratios and two different cooling-hole diameters with three kinds of cooling-hole
arrangements. The numerical results obtained indicate that the heat transfer performance and
heat transfer uniformity on the blade endwall are greatly affected by the number and layout of
film-cooling holes. The heat transfer coefficient on the blade endwall near leading edge is reduced
by decreasing the hole-pitch to hole-diameter ratio. However, the heat transfer uniformity on the
endwall is increased correspondingly. It is also seen that the influencing area and adherence
property of the coolant to the endwall are significantly influenced by the blowing ratio. Among
the studied three blowing ratios, the lowest heat transfer rate on the blade endwall near leading
edge is obtained at the blowing ratio 0.5, while the largest heat transfer rate is derived at a

blowing ratio of 0.7. At a fixed blowing ratio 0.5, the coverage of the ejected coolant
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downstream the cooling hole is enlarged as the cooling-hole diameter increases from Imm to 1.5

mm. However, the heat transfer rate on the endwall between adjacent cooling jets is decreased

subsequently. The present research results can provide a reference to improve the heat transfer

performance of the turbine rotor blade endwall as well as the film cooling effect.

Keywords: endwall; heat transfer; film cooling
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