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ABSTRACT

- The objective of this study is to report on the characterics of convective flow
and heat transfer during metling process in order to provide design information for
thermal energy storage systems which use phase change material. In present study,
flow and heat transfer characteristics of the Phase Change Material in the Open Top
Model (O.T.M) and in the Closed Top Model (C.T.M) were studied numerically by
the control volume formulation using the algebraic non-orthogonal coordinate trans-
formation. For the calculation procedure, the physical properties of fluid are assumed
to be constant except density which is linely dependent on temperature in the bou-
yancy term of momentum equations. At start of melting process, the thickness of
melting layer is assumed from the Stefan Problem assumption. | |

The heat transfer results of Open Top Model and Closed Top Model are compared
with the parameters of Grashof number and aspect ratio.

It was found that heat transfer phenomena in melted region was greatly affected
by buoyancy-driven natural convection and the melting distance of Open Top Model
at the upper region is greater than that of Closed Top Model.

NOMENCLATURE R dimension less radial coordinate
Rw aspect ratio
C . specific heat capacity r radial coordinate
€ unit base vector T temperature
g magnitude of gravitational t dimensionless time
acceration. u dimensionless velocity
h specific enthalpy y vertical coordinatg .
H height of calculation domain Y dimensionless vertical coordinate
k thermal conductivity Greek Symbol
n unit outward normal vector x : heat of fusion per unit mass
p pressure | ar : thermal difusivity
q local heat transfer rate per unit B thermal expansion coefficient
unit area v kinematic viscosity
7 transformed radial coordinate
* EER: 447 € transformed vertical coordinate
oOERREAIUALAY T time in transformed coordinate!
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Fig. 1. Schematic Illustratlon of Melting around a
Vertical Tube.
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