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Effect of Capsule Shape on Heat Storage

Jae Dong Chung'
Department of Mechanical Engineering, Sejong University, Seoul 143-747, Korea

(Received August 17, 2002, revision received October 4, 2002)

ABSTRACT: A numerical investigation of the constrained melting of phase change materials
within spherical-like capsule is presented. A single-domain enthalpy formulation is used for
simulation of the phase change phenomenon. The solution methodology is verified with the
melting process inside an isothermal spherical capsule. Especially, the effect of capsule shape
on the heat storage is emphasized. Two shape parameters are considered from the real cap-
sule shape showing good characteristics of heat storage and the effect of these parameters is
examined. Early during the melting process, the conduction mode of heat transfer is dominant.
Thus the capsule shape with large surface area is desirable. However, the capsule shape with
large surface area plays negative role on the strength of buoyancy-driven convection that
becomes more important as melting continues.
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(a) )

Capsule shape of (a) real and (b) mo-
del case.

Fig. 1
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Fig. 2 Schematic diagram of the model and
grid system.
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Tahle 1 Thermophysical properties of n-octa—-

decane (C18H38)
Properties Value
Melting temperature 28.18C
Density 814 kg m™?
Thermal expansion coefficient 91x107 'K
Viscosity 3878%10  kgm ™ 's ™!
Latent heat 2.4136X10° Jkg ™'

19x10° Jkg 'K7!
22x10° Tkg 'K™!

Specific heat of solid
Specific heat of liquid

Thermal conductivity of solid| 0.390 Wm 'K ™
Thermal conductivity of liquid] 0.157 Wm 'K
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Fig. 3 Comparison of streamlines and tempe-
rature contours with reference case.
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Fig. 5 The timewise variation of molten volume fraction for (a) fixed dy and (b) fixed &;.

Table 3 Surface area ratio of the present cap-

sule to sphere capsule
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