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Heat transfer characteristics of Triple-Tube Type Latent
Heat Storage Tank

WKLee, G.Y.Han and Y.HKang"

" Department of Chemical Engineering, Sungkyunkwan University
™ Korea Institute of Energy Research

Abstract

The heat transfer experiment in a 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 triple - tube
type ; Outer shell for hot water from solar collector, PCM storage vessel in the middle of the tank
and inside tube for hot water recovery. The heat storage tank has the dimension of 60 cm long
and 34 cm outside diameter. Paraffin wax(m.p = 55.4C) and sodium acetate trihydrate(mp = 53 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(Q/Qma) and heat recovery
(Q/Qrax) Were determined for the paraffin wax and inorganic salt respectively.
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9. 100mm height, 92.5mm radius

8. 400mm height, 92.5mm radius
10. 250mm height, 78mm radius

/. computer
11. 250mm height 113mm radius

The schematic diagram of latent heat storage system

1. heat storage tank
2. water pump
3. water tank

Fig. 1.

4. stirrer
5. temp. controller

6. data logger
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Fig. 2. The details of heat storage tank
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Table 1. The thermophysical properties of phase
change materials
Property sat | paraffin wax

Melting Point () | 58 5547
Latent Heat (k]/kg) | 26359 14501
Density (solid) (kg/m’) | 1450 856
Density (liquid) (kg/m”) | 1280 665

Heat Capacity (solid)

(k]/kg ) 2.929 2.1
Heat Capacity (liquid)
. : 2.
(kJ/kg C) 3660 1
Heat conductivity
(W/n - K 00 04l
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Nomenclature

: AYHE [m]

D GG A E8%F [kJ/ke - Tl

: PCM9 488 [k]/keg - C]

» PCM9 1483 [k]/kg « C]

D WA dHEE (Wm - Tl
AEEAY GAE% [(W/m - Cl

D 9AY 7AY 7% [kg/min]

DA E A A [ke]

. A3} &3 (Phase Change Material)

DA AIZER 3 B (kW]

: PCM9 4 % (K]

: PCM9] 2 [k]]

> A7t [min]

D @RERAY T 2% [T]

P @AY fAH9 &% [T]

D Elde] % [T]

DAY FEY oY 2 [T]

Greek letters

o, - Solid ¢ ¥% [kg/m’]

82

10.

 fluid ¢ 2= [kg/m’]
: 2 [k]/kg]
: A [107kg/m’ - sec
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