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Numerical Research on Flow and Heat Transfer Performance of

X-Type Truss Array Channels

XI Lei, XU Liang, GAO Jianmin, ZHAO Zhen, LI Yunlong

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

Abstract: An X-type truss array structure with excellent mechanical properties, good heat
conduction and convective heat transfer performance is proposed to improve the cooling effect in
the central chord area of turbine blades and to be filled into the cooling channel in the central
chord area of turbine blade. Numerical simulations of X-type truss array cooling channel are
carried out by using the coupled heat transfer numerical method. The influences of Reynolds
number (Re from 10 000 to 60 000), diameter ratios of truss rods (d/D from 0. 037 5 to 0. 075) ,
intersection angles of truss rods (a {rom 30° to 60°) and inclination angles of truss rod (g8 from 15°
to 45°) on the flow and heat transfer performance of X-type truss array channel are analyzed. The
empirical correlations for the flow and heat transfer performance of X-type truss array channel are
obtained by fitting. Results show that the friction coefficient of X-type truss array channel
decreases with the increase of Reynolds number Re, and the decrease of diameter ratio d/D and
intersection angle a, and increases first and then decreases with the increase of inclination angle .

Within the ranges of the study parameters, the average Nusselt number on the truss rod surfaces
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is about 2. 32 to 4. 41 times of that on the channel walls; Increasing Re, d/D, a and p effectively

increases the overall average Nusselt number of X-type truss array channel. Reducing Re and d/D

and increasing o« and f3 effectively increase the comprehensive thermal coefficients based on the

overall average Nusselt number of X-type truss array channel.

Keywords: turbine blade; truss array; cooling channel; flow; heat transfer performance
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