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Abstract: 

Pool boiling heat transfer in a porous coating with reentrant channels was 

experimentally studied together with the comparison of a solid sample with the same 

reentrant configurations. The porous coating was totally constructed by sintered 

copper powder, and featured 12 parallel Ω-shaped reentrant channels. Pool boiling 

tests were conducted using two coolants (deionized water and ethanol) in different 

liquid subcoolings at atmospheric pressure. The boiling heat transfer performance was 

systematically examined and compared together with the high-speed visualization 

observations. Experimental results revealed that the porous coating introduced a great 

decrease in wall superheat at the onset of nucleate boiling (ONB), and a significant 

enhancement in boiling heat transfer at low to moderate heat fluxes compared to its 

solid counterpart. The porous coating promoted the boiling nucleation significantly by 

increasing the nucleation sites and hindering early condensation of vapor embryos. 

Liquid replenishment through the horizontal reentrant channels and efficient surface 

rewetting were maintained even at high heat fluxes. Moreover, the effects of liquid 

subcooling on the boiling heat transfer performance of both porous and solid sample 

were also assessed.                                    
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