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Experimental study on effect of subcooling degree on pool boiling at low liquid level
CUI Wen-bin" , WANG Mao-zhou, SU Feng-min, WU Gui-tao
(Marine Engineering College, Dalian Maritime University, Dalian 116026, China)

Abstract ; By using copper sheet as substrate,a two-step electrodeposition method is applied to fabricate two micro/
nano-structured copper surfaces ( A and B) with super-hydrophobic and hydrophobic features, respectively. These two
surfaces and a conventional copper surface are applied in subcooled pool boiling at low liquid level.Subcooling degrees
remain at 0°C ,20°C and 40°C , respectively. Experimental results show that heat transfer coefficients of subcooled boiling
in shallow water for the surfaces do not increase with the dropping liquid level ,which is different from saturated boiling in
shallow water.On the contrary, heat transfer coefficients of three surfaces all deteriorated due to dropped liquid level when
the subcooled degree is at 40°C .Reducing liquid level can result in the decreasing single phase convection by reducing
the temperature gradient,although super big bubble will form when the liquid level dropped enough, which can depress
bubble departure frequency and enhance bubble turbulence.Due to its super-hydrophobicity and larger nucleation site
density , surface A performs the best among these three surfaces.
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