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Melting of Ice Layer Placed Vertically in the Air
Under Condition of Natural Convection

Kenichi HASHIZUME, Tetsuya KOYAMA, Masashi OKADA, Takashi UMATANI,
Tooru FURUKAWA, Kenta MURAJI and Yoshitaka TANABE

Abstract

(Received Sep. 7, 2009)

Transient melting of ice layer placed vertically in the air under condition of natural convec-

tion was analyzed and compared with experimental results. First, the heat transfer coefficient

on the falling film surface was investigated experimentally, where the natural convection and

the vapor condensation of the humid air occur simultaneously. In the data analysis, the Lewis

relation was used between the heat transfer coefficient and the mass transfer coefficient.

Then, applying the obtained heat transfer coefficient on the falling film surface, the transient

melting of ice was calculated. Lastly, a melting experiment was conducted using vertically

placed ice layers and ice cylinders. The calculated results agreed well with experimental re-

sults.

Key Words: ice melting, natural convection, humid air, heat transfer coefficient, condensa-

tion, falling film
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Fig.1 Analytical model for ice melting
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1: Thermostatic bath 2: Overflow pipe 3: Reservoir
4: Capillary tube 5: Sintered metal pipe 6: Insulating column
7: Falling film

Fig.2 Experimental apparatus
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Fig.3 Analytical model for falling film temperature
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Fig.4 Experimental results of film temperature
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Fig.5 Falling film heat transfer coefficient
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Fig.6 Melting of vertical ice layer
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Fig.7 Melting of vertical ice cylinder
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