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ABSTRACT

In this paper, the operating thermal characterictics of liquid-ice was expeimentally
investigated in an adiabatic and a non-adiabatic direct contact liquid-ice heat exchanger.
Experiments were carried out varing inlet temperature , Ice Packing Factor, and the flow
rate of heat transfer fluid.

The higher inlet temperature and the more much inlet flow rate, thermal stratification in
liquid-ice heat exchanger was established faster.

In the case of adiabatic ice storage tank, temperature distribution was a little higher at
all conditions than that of non-adiabatic one.

The ratio of latent energy to total discharge energy (Ei/Ew) was about 80%, and the
discharge of latent heat energy was appeared rapidly as inlet temperature and flow rate
were higher.

NOMENCILATURE .
IPF : Ice Packing Factor
Ea - Sensible energy stored in the solid Ms Ol mass ng melting proE:es]s
which remained unmelted [k]/kg] o b [kg]
Ee ' Sensible energy stored in the Mio: - otal mass Of F.A..V. 3kg
. Q . The rate of flow [m*/h]
liqud [k]/kg] - i
Es © Sensible energy stored in the t - lime mtn-
. - - T : Temperature ['C]
o ke Ti : Initial temperature of PCM
Etot Total energy stored kJ/kg! oo mperaiire 0 ‘["'c]
Ex Latent energy k]/kg]
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Tw : Inlet water temperature [C]
T Melting temperature [C]
T Average temperature of P.CM.

[TC]
V . The volume of ice [m’]
Vo : The volume of ice storage tank

[m’]
Vot . Total volume of P.C.M. [m?]
GREEK SYMBOLS

© . Density kg/m’]
o, . The density of ice kg/m'’]
©; : The density of water kg/m’]

A . Latent heat of fusion [kJ/kg]
[ :  Liqud phase
S . Solid phase
ot : Total
DIMENSIONLESS GROUP
T* : Dimensionless temperature [T/Ti]
V' . Dimensionless volume [V/Vo]
t’ . Dimensionless fime
C.QT, t
O C [Vo Tin + PSVOIPFA
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ABSTRACT

In this paper, the operating thermal characterictics of liquid-ice was expeimentally
investigated in an adiabatic and a non-adiabatic direct contact liquid-ice heat exchanger.
Experiments were carried out varing inlet temperature , Ice Packing Factor, and the flow rate
of heat transfer flud.

The higher inlet temperature and the more much inlet flow rate, thermal stratification In
liquid-ice heat exchanger was established faster.

In the case of adiabatic ice storage tank, temperature distribution was a little higher at all
conditions than that of non-adiabatic one.

The ratio of latent energy to total discharge energy (Ei/Ewt) was about 80%, and the
discharge of latent heat energy was appeared rapidly as inlet temperature and flow rate were
higher.
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