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A Numerical Study on the Design of a Thermal Storage Device
for Its Application in All-Glass Solar Evacuated Tubes

Jun-Ho Hyun* and Won-Gee Chun**

ABSTRACT

The basic aim of this study is to utilize PCM(Phase Change Material) that is required for storage of solar
energy. PCM’s thermal. physical characteristics are affected by temperature. PCM is easy to change one into
another phase at low temperature. While the temperature change makes the PCM melted or solidified. an
amount of energy can be transfer. In order to evaluate the PCM's characteristics and its phase change related
to heat transfer, 3 dimensional computer simulation is adapted and its analysis is accomplished. The simulation
was carried out under changing of temperature for an insulated cylinder filled with PCM and the PCM's

thermal characteristics was observed based on time.

Key Words : phase change material (PCM), Simulation. Temperature
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2.1. A test problem specification -
Conduction phase change
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Fig. 1. Geometry for the three dimensional
PCM container.

1) PCM container Size :

25mm( 2 2) x 140mm(Z2°l) x0.5mm(F7)
Material : SUS
(2) PCM material : Paraffin Wax (88 &%
g0cz 7t

A: Melt temperature ['C] - 47

» Heat of fusion (4H) [J/kgm] - 209 x 10°
' Density (@ )(kgm/m3. solid] -

(R O

820 (solid). 770 (liquid)
4 Heat capacity (Cp) [J/kgmC] -
2890 (solid). 2510 (liquid)
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5’ Thermal conductivity (k) [W/mC] -

0.14 (solid), N/A (liquid)
(3) Boundary condition
I 2524 - - Heat up(PCM §Y4
T = 10¢C
- Cool down
Ti = 20C

2. q" = 0 : perfect insulation
(4) Initial condition
TDcm = Tambienn = 20°C

2.2. Enthalpy definition
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1. (T <—-¢) (2d)
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i2: Boundary condition

“AtZ = 0.Tl =100C (Heat up)
T1= 20°C (Cool down)

. - oT _
AtZ =1L, 9z =0
(q"=0 : perfect insulation)
. - oT _
At r = roul . ar - 0

( q”=0: perfect insulation)

@ Initial condition

t=0: Tpcm = Tnmbienl =T0 = 20°C
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Fig. 2. Control volume of cylindrical coordinates.
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