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Experimental Research on Heat Transfer Characteristics of Fractal

Tree-Like Microchannel for Cooling Gas Turbine Blade
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(1. Faculty of Mechanical and Precision Instrument Engineering, Xi’an University of Technology, Xi’an 710048, China;

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

Abstract: Following energy transport principle and fractal geometry theory, the fractal network
fitted for the fluid flow transport in the blade internal passages was generated, and the fractal
tree-like branching microchannel was designed as an internal cooling structure for turbine blade.
In the experiment system of convection cooling for gas turbine internal microchannel, the effects
of inlet Reynolds number and heating power on the Nusselt number, friction factor and
enhancement heat transfer factor of air flow were investigated. The results reveal that as
Reynolds number ranges from 194 to 19 400, the average Nusselt number of air increases by
148. 5%, the friction factor decreases from 0. 78 to 0. 009 and the maximum value of enhancement
heat transfer is obtained at inlet Reynolds number=17 300. When the heating power ranges from
10 W to 110 W, the average Nusselt number reduces by about 35. 9%, the friction factor changes
slightly and the best enhancement heat transfer factor is observed at P=10 W. The local Nusselt

numbers of the first and second level microchannel are greatly promoted by the branching

Wehs B . 2017-03-03, FEFH WA BIHAL(1984—), %, yfii. HE&WH. ERARBFEXEFFRETHIHE
(51406165) ; Bk 7Y 44 21 92 30 2 1H R ¥ By 0 H (16]S077)
R0 2% H Rt TE] . 2017-09-06 P 2% Bl . http: / www. enki. net/kems/detail/61. 1069. T. 20170906. 1526. 010. html



44 [ . ]

Ko

R

1 51 %

structure in combination with the conjugation heat transfer effects. In comparison of the first

three levels microchannels, the heat transfer performance of the last level microchannel is more

obviously affected by Reynolds number and heating power.

Keywords: gas turbine; blade internal cooling; fractal tree-like microchannel; heat transfer

enhancement; experimental study
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