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A Study on Heat Transfer with Phase Change of N-Octadecane
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ABSTRACT

Experimental and numerical analysis were performed to investigate the heat transfer pheno-
mena during phase change. .

N-octadecane were used as a phase change material and TRUMP computer code was used
as a numerical tool. Also, two quarter segment of cylinder shape was chosen as a vessel to simu-
late to this research.

The major contribution factor on the solidus surface movement was environmental tem-
perature and the effect of roller gap and material initial temperature were insignificant.
Experimental and numerical results were generally in good agreement and the effect of the m-
esh size (22x22 and 33x33) was negligible.
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Fig.1 Flow chart of computer simulation
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Fig. 3 Schematic diagram of the experimen-
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Table. 1 Thermophysical properties of
n-octadecane

Property Value
Melting temperature (Tmp) | 301°K
Heat of fusion(Ly) 243x10°J/Kg
Density of liquid (g 74 Kg/m®
Thermal conductivity (KD | 0.15W/mK
Heat capacity (O 2160J/Kg K
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Fig. 5 Solidification profiles at various
roller gap
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Fig. 6 Solidification profiles at two initial
temperature of phase change material
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Fig. 7 Solidification profiles at two ambient
temperature
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Fig. 8 Temperature profiles at the Various
positions
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Fig.10 Experimental and numerical results
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Table.? Experimental and numerical results of the total solidification time
T T
roller ambient PCM initial total solidification time
gap temperature | temperature ) tal numerical
experimen

(o) ) c) porimenta 22 X 22 33 x 33
5 23 32 7,500 7,080 7,200
5 23 25 8 400 8220 8 350
5 17 32 3,000 2,820 2,900
5 17 75 4,200 3,900 4,020
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