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Convective heat transfer coefficient prediction of pin-fin channel based on
neural network

YAO Guangyu, QIU Lu, ZHU Jianqgin
(School of Energy and Power Engineering, Beihang University, Beijing 100191, China)

Abstract: The heat transfer process of pin-fin channel was studied by simulation, and a prediction
model of the internal convective heat transfer coefficient was constructed. Firstly, several flow resistance
elements were constructed to predict the cooling air flow rate, and then the Reynolds number in the
channel was calculated according to the flow rate. Secondly, the Reynolds number and geometric
parameters were combined and fed into a genetic algorithm and back propagation neural network to predict
the average convective heat transfer coefficient of elements in the pin-fin channel respectively. Finally, a
conversion method of equivalent heat transfer coefficient of pin-fin heat conduction was established based
on ribbed heat transfer model, so as to apply the model to the cooling effect prediction of actual double-
wall turbine blades. Numerical simulation results showed that the model can predict the flow rate of cool
air and the convective heat transfer coefficient in the channel, and the relative error was controlled within
5%.

Keywords: neural network; pin-fin channel; convective heat transfer coefficient;

ribbed heat transfer; turbine blade cooling
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Fig. 3 Schematic diagram of geometric model of channel structure mass flow prediction dataset
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