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Abstract

The heat transfer experiment in a pilot scale latent heat storage tank as a solar energy storage
system for the hot water supply was carried out. The latent heat storage tank was consisted of three
parts; Outer shell for hot water from solar collector, PCM storage vessel in the middle of the tank
and immersed coil in the PCM vessel for hot water recovery. The heat storage tank has the
dimension of 115 cm in height and 32 cm outside diameter. Paraffin wax (mp = 554C) and sodium
acetate trihydrate (mp = 58 C) were employed as the PCM this study. Experimental variables were
inlet temperature and flow rate of the hot water for heat storage stage and cold water for heat
recovery stage. Temperaure profiles, heat transfer coefficient and the efficiency of heat storage

(QQmax) and heat recovery (Q/Quax) were determined for the paraffin wax and inorganic salt
respectively.
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Fig. 1. Schematic diagram of experimental
apparatus for Coil type latent heat
storage system.
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Fig. 2. Detail of Coil type heat storage tank.
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Fig. 3. Temperature profile of salt in heat
storage stage

(condition : §&F 3/min, FRT 70 C).
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Fig. 4. Temperature profile of salt in heat
storage stage
(condition: 7&F 3/min, F&2% 80 C).
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Fig. 5. Temperature profile of salt in heat
recovery stage
(condition : 72F 3/min, F=% 30 C).
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Fig. 6. Temperature profile of salt in heat
recovery stage
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Fig. 8. Overall heat transfer coefficient of
paraffin wax during heat storage stage
(condition : 72 3min, FY=Z 80 C).
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Table 1. Thermophysical properties of employed
phase change materials
paraffin
Property salt wax
Melting Point (C) 23 55.47
Latent Heat (kJ/kg) 26359 | 145.01
Density (solid) (kg/m°) 14350 8%
Density (liquid) (kg/m”) 1230 665
Heat Capacity (solid)
. 2.929 .
(kJ/kg ©) et
Heat Capacity (liquid)
(k J /kg OC) 3.% 2-1
Heat conductivity
(W/m - K) 0.0 0.21
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Nomenclature

: AYWH [m]

c GAE fAY 8% [k/ke - C]
: PCM9] H348F [k]/kg - Cl

: PCM¢] 2AE8&% [k]/kg - Cl

: AR @AEE [W/m - C]

TAEEAY HEE [W/m - Cl
[kg/min]

Greek letters

o, : Solid 9] U= [kg/m’]
o, fluid © 2= [kg/m’]
A o A [k)/ke]

¢ 0 AT [10%ke/m’ + sec]
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