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ABSTRACT

Heat transfer phenomena and temperaturé characteristics in heat storage and release
process in the heat storage system using PCM(Phase Change material) were studied
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experimentally. The melting points of Octacosane paraffin(CygHsg) and  sodium |
pyrophosphate decahydrate (Na,P,O; 10H,0) used for phase change materials are 62C
and 79C respectively.

Experiments were performed in order to investigate temperature distributions, the heat
storage quantity and the release quantity on octacosane paraffin and sodium pyrop-
hosphate decahydrate for heat storage and release in the heat storage system. Furth-
ermore the comparison of these characteristics between parafﬁn and NasP,0,10H,0
were evaluated. |

In case of the paraffin, temperature slowly increased at early heat storage process by
natural convection, while temperature of Na,P,0,10H,0 rapidly increased the dominant
role played by conduction at early heat storage processing.

Also, during the heat storage and release process in case of the paraffin, it was
observed that the variation of temperature of the neighborhood of wall and center in the
top and bottom of the tube exhibited a great difference, however in NasP,O;10H,0, it
was observed that the variation of temperature exhibited a little difference. And heat
storage quantity of each PCM of identity mass in heat storage process was shown that

Na4P,0;10H,0 exhibited more by 16 percents than paraffin.
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NOMENCLATURE Q. : Sensible heat stored in the solid(kcal/ kg)
Ciiq : Specific heat in the liquid phase(kcal/ kg C) Q.. : Sensible heat stored in the liquid(kcal/ kg)
C.o) : Specific heat in the solid phase(kcal/ kqC) Q.; : Sensible heat stored in the solid which re-
H : Height of PCM in the tube(mm) mained unmelted(kcal/ kg) |
H, :Height of PCM(CysHsg) in the tube(mm) Q., : Sensible heat released from the solid(kcal/
H, :Height of PCM(Na,P,O;,10H,0O) in the kg)
tube(mm) Q.5 : Sensible heat released from the liquid(kcal
- Myq : Melted mass(kg) / kg)
M, : Frozen mass(kg) Q. : Sensible heat released from the liquid
M.t : Total mass of phase change material(kg) which remained unfrozen(kcal/ kg)
R, :Radius of the test tube(mm) Q. : Total heat stored or total heat released(k-
T : Temperature(TC) cal/ kg)
T. -Cooling temperature of Heat transfer Q 1 1: Heat absorbed at melting(kcal/ kg)
fluid(C) Q. o: Heat released at freezing(kcal/ kg)
T, :Heating temperature of Heat transfer X : Coordinate measured horizontally from the
fluid(C) left—vertical wall of the tube
T, :Initial temperature of PCM(TC) Y : Coordinate measured vertically from the
Tin : Inlet temperature(C) bottom(base) of the tube
T : Melting temperature(C)
T, :Mixed mean temperature of the liquid and GREEK SYMBOL
solid('C) £ . Density(kg/ m’)
Q :Mass flow rate of heat transfer fluid( ¢ A Latent heat of fusion(kcal/ kg)
/min.) - AT : Temperature difference, | Ti—-'Tin | (C)
B) Fl =X (Solar Energy) Vol. 11, No. 2, 1991
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i Initial

liq :Liquid phase
sol : Solid phase
max : Maximum value
tot : Total
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Fig.11 Timewise variation of the amount of heat
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A Study' on Comparison of Heat Transfer Characteristic and Heat Stor-
age Capability of C,gHss and Na,P,0,-10H,0O

Chang Soon Yim * Jun Keun Kim* - Nam Cheol Cho* - Young Ki Kim*

Inha Uni. |
Graduate School, Inha Uni.*

ABSTRACT

Heat transfer phenomena and temperature characteristics in heat storage and release process in the
heat storage system using PCM(Phase Change material) were studied experimentally. The melting
points of Octacosane paraffin(CogHsg) and sodium pyrophosphate decahydrate(Na,P,0,10H,0) used
for phase change materials are 62C and 79C respectively. |

Experiments were performed in order to investigate temperature distributions, the heat storage
quantity and the release quantity on octacosane paraffin and sodium pyrophosphate decahydrate for
heat storage and release in the heat storage system. Furthermore the comparison of these characteris-
tics between paraffin and NasP,0; 10H,O were evaluated.

In case of the paraffin, temperature slowly increased at early heat storage process by natural con-
vection, while temperature of NazP>0O,10H,O rapidly increased the dominant role played by conduc-
fion at early heat storage processing.

Also, during the heat storage and release process in case of the paraffin, it was observed that the
variation of temperature of the neighborhood of wall and center in the top and bottom of the tube
exhibited a great difference, however in NasP,0,10H,0, it was observed that the variation of
temperature exhibited a little difference. And heat storage quantity of each PCM of identity mass in
heat storage process was shown that Na,P,O;'10H,O exhibited more by 16 percents than paraffin.

Heat Transfer Characteristics for Inward Solidification in a Horizontal
Cylinder Packed with P.C.M.

Sung Bae Yum - Chang Shik Hong* - Chai-sung Lee*

Dept. of Chemical Technology, College of Industry and Art, Hongik Univ.
Dept. of Chemical Engineering, College of Engineering, S.N.U.*

ABSTRACT

Heat transfer characteristics for heat retrieving processes in a paraffin—filled horizontal circular cylin-
der was studied. Theoretical and experimental analyses were carried out. In the theoretical analysis,
solid and liquid phases were treated separately. Namely, convection for liquid and conduction for solid
phase were investigated respectively. The retrieved heat was calculated from the experimentally deter-
mined solidified mass. Furthermore, the effects of initial temperature of the liquid and cooling tempera-
ture on the heat discharge rate were also studied. |
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