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Direct Contact Heat Storage System with Latent Heat
Storage Material : Effect of Flow Rate of Oil and Packed
Height of PCM

o Ak =] % &% dokk
KRS I - YBET - I

Jik-Su Yu*, Hyeon Jang*t , Myoung-Jun Kim**
and Gwang-Jin Ga***

(Received 22 June 2018, Revision received 18 January 2019, Accepted 28 January 2019)

Abstract: The purpose of this study is to develop latent heat storage system with a latent heat storage
material for using the middle temperature waste heat(100~200°C) from factory. In this experiment,
silicon oil as a heat transfer fluid injected from the nozzle plate of the bottom of a latent heat storage
vessel. It flows to the upper direction through PCM region and heat is directly transferred between
PCM and oil. In this study, direct contact melting behavior between heat transfer fluid (oil) and
erythritol (PCM) were visualized in order to investigate the characteristics of heat storage at difference
flow rate of heat transfer fluid (1.6~3.6 kg/min) and packed heigh of PCM (230, 450, 600 mm). The
experimental result shows that the amount of heat release is influenced by the flow rate of oil and the
packed height of PCM. It is found that the volumetric heat transfer coefficient increases when the flow

rate of the oil increases.
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(a) A schematic diagram of experimental apparatus

. =
Oil L .
o o
o
o o o
S
o B
o o 9
.
=]
o o
Nozzle plate S
-0 vo0 of[ ] ¢
T 'y
. D . =3
Ol ———F—-—-—— (¢} S

300
@ Thermocouple

100

(b) Detail diagrams of heat storage vessel
Fig. 1 Experimental apparatus
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Table 1 physical properties of erythritol and heat

transfer fluid®”

Heat transfer

Property Erythritol fluid (oil) Unit
Latent heat 340 - kJ/kg
Melting point 119 - T
Firing point - 318 T
Density 1134 (f (;)((;t é%oocc)) 960 kg/m®
Specific heat 1.38(at 20C) 1.48 kJ/kgC

2.77(at 140C)

Table 2 Experimental condition for heat storage

Packed Tnlet oil | PCM intial
height of Flow rate temperature | temperature
PCM P P
230, 450 1.6~3.6
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Fig. 2 Visual observation on melting process
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