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Heat Transfer Problems of a Cylindrical Capsule Used
for a Latent Heat Thermal Energy Storage

Sadasuke Ito

Abstract

The heat transfer from a cylindrical capsule used for a latent heat thermal energy
storage was studied. The analysis assumed a quasi-steady conditions and it was solved
by a very simple numerical method for problems of variable wall temperatures.

The capsule used in the experiments was cylindrical acrylic tube with the outside
diameter of 36 mm and inside diameter of 29.8 mm. A paraffine, n-Octadence, was used
as a phase change material. The capsule initially” maintained nearly at the solidification
temperature was cooled by dropping water on the tube and the heat flux from the wall

was measured by a heat-flux meter.

The analytical results showed good agreements with the experimental results even for the
variable wall temperatures at the changing rate of about 0.5 degrees per minute.
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Fig. 3 Variation of dimensionless heat transfer
rate with dimensionless time
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