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Abstract — Latent heat storage system using micro-encapsuled phase change material is effective method
for floor heating of house and building. The temperature profile in capsule block and flow rate of hot water
are important parameters for the development of heat storage system. In the present study, a mathematical
model based on 3-D, non-steady state, Navier-Stokes equations, scalar conservation equations and turbulence
model (x-g), is used to predict the temperature profiles in capsule and the velocity vectors in hot water pipe.
The multi-block grids and fine grids embedding are used to join the circle in hot water pipe and square in
capsule block. The phase change process of the capsule is quite complex not only because the size of phase
change material is very small, but also because phase change material is mixed with the cement to form
thermal storage block. In calculation, it's assumed that the phenomena of phase change is limited only the
thermal properties of phase change material and the change of boundary is not happened in capsule. The
purpose of this study is to calculate the temperature profiles in capsule block and velocity vectors in hot
water pipe using the numerical calculation. Two kinds of thermal boundary condition were considered, the
first (case 1) is the adiabatic condition for the both outside surfaces of the wall, the second (case 2) is the
case in which one surface is natural convection with atmosphere and another surface is adaibatic. Calculation
results are shown that the temperature profile in capsule block for case 1 is higher than that for case 2 due
to less heat loss in adaibatic surface. Specially, in the domain of near Y=0, the difference of temperature is
greater in case 1 than in case 2. The detailed experimental data of capsule block on the temperature profile
and the thermal properties such as specific heat and coefficient of heat transfer with the various temperature
are required to predict more exact phenomena of heat transfer.
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Table 1. Volume of material required for the thermal
energy storage of 10° kJ.

Type Material Volume (%)
. Rock 33
Sensible Heat Storage
Water 13
Latent Heat Storage Salt hydrate 28

Table 2. Thermodynamic properties of the micro-
encapsulated phase change material (PCM).

Melting temperature 38C
Diameter 2.65 mm
Latent heat 272.44 ki/kg
Specific heat (solid) 2.79kl/kg'K
Specific heat (liquid) 3.68 kl/kg'K
Thermal conductivity (solid) 0.55 W/m-K
Density (solid) 1.45 g/em®

Over-cooling Temperature 10°C
Velocity of growth 2.4 mm/sec
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