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Experimental Study for Ice Formation around
Two Horizontal Circular Tubes
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Abstract

Experimental study was performed for free convection and ice formation around two horizontal
circular tubes which were placed vertically. Temperature and velocity distributions were visualized
with real time holographic interferometry technique and tracer method. When water was cooled,
super cooled region was formed around cooling pipe. It was found that flow induced by free convection
always directed downwards when the coolant temperature was low, while it directed upwards when
the coolant temperature was comparably high though it directed downwards initially. Flow phenomena
with free convection were investigated in detail with varying cooling rate and length between cooling
pipes. And growing process of dense ice was also investigated. Dendritic ice is suddenly formed

within a supercooled region, and a dense ice layer begins to develop from the cooling wall.
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Fig.5 Velocity distribution at rapid cooling(LDR= 2).
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Fig.6 Temperature distribution at rapid cooling(L. DR=2).
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Fig.7 Velocity distribution at slow cooling(LDR= 2).
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Fig.8 Temperature distribution at slow cooling(LD.R=2).
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Fig.9 Velocity distribution at slow cooling(LD.R= 3).
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Fig.10 Velocity distribution at slow cooling(LD.R= 15).
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Fig.13 Dismensionless time vs mean heat transfer
coefficient.
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