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Simulation of Increased Saturated Pool Boiling Heat Transfer on Bi-conductive
Surfaces by Lattice Boltzmann Method

CHEN Yu, LIU Xue-wen,LIN Tao,QUAN Xiao-jun
(College of Mechanical and Power Engineering, Shanghai Jiao Tong University , Shanghai, China, Post Code ;200240)

Abstract: Adopting the lattice Boltzmann method to simulate the saturated pool boiling process on bi-
conductive surfaces,the effects of thermal conductivity ratio, low thermal conductivity region width and
low thermal conductivity region depth on boiling heat transfer performance were studied. By comparing
the pool boiling curves of uniform conductive surfaces and bi-conductive surfaces were investigated , it is
found that the pool boiling curve of bi-conductive surfaces is divided into five stages,and its critical heat
flow density can achieve 12 times of uniform conductive surfaces maximumly. Bi-conductive surfaces cre-
ate in-plane variations in the local surface temperature which promots the distinct vapor and liquid flows.
The separation of liquid and vapor is more obvious as the width of low thermal conductivity region increa-
ses,and there is an optimal width value close to the magnitude of capillary length; the degree of super-
heat difference of surface enhances with the increase of the depth of low thermal conductivity region.
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Fig. 2 Boiling curves for uniform conductive surfaces
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