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Abstract 

    In this paper, the boiling heat transfer performance on a type of hydrophilic-hydrophobic mixed 

surfaces and the underlying enhancement mechanism are numerically investigated using a thermal 

multiphase lattice Boltzmann model with liquid-vapor phase change. The mixed surface is textured 

with pillars consisting of hydrophilic side walls and hydrophobic tops, in which the combination of 

mixed wettability and microstructures is applied. It is found that the hydrophobicity of the tops of 

pillars promotes bubble nucleation and reduces the required wall superheat for the onset of nucleate 

boiling; however, it also makes the boiling process enter into the film boiling regime at a lower wall 

superheat. The interaction between the bubbles nucleated at the corners and the bubbles on the tops of 

pillars is observed during the boiling process on the mixed surface, which speeds up the departure of 

the bubbles nucleated at the corners. Moreover, comparisons of the heat flux and the heat transfer 

coefficient are made between textured surfaces with different wettability: homogeneous wettability, 

heterogeneous wettability, and hydrophilic-hydrophobic mixed wettability, which reveal that increasing 

the contact angle of the tops of pillars leads to a leftward shift of the boiling curve and a leftward and 

upward shift of the heat transfer coefficient curve. Furthermore, the effects of the pillar height and 

width are also studied.  
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