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ABSTRACT

Heat transfer characteristics and heat storage rate for vertical cylinder packed with para
ffin as a latent heat storage material were theoretically studied. Conduction and convection
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mechanism were applied to the solid and liquid phase, respectively, and the results were
compared with that of pure conduction model. The effects of heating temperature, initial
solid temperature and aspect ratio on rate of storage were also studied.

In the intial stage of melting, the natural convection is nearly restricted by the friction
at the wall and the phase boundary. But it is generated when about 40% of solid melts
and again it shrinks by the hot liquid situated on the upper part of the cylinder. So overa
Il melting rate is higher then that for pure conduction model.

The increase in heating temperature and aspect ratio activates the natural convection, so
melting rate becomes higher. And the larger the aspect ratio, the greater the difference
between upper and lower size of the solid. In the initial stage of melting, the initial temp

erature of solid paraffin has great effect on the melting rate, but as melting proceeds
its effect lessens gradually.

NOMENCLATURE GREEK LETTERS

Cp - Specific heat capacity a . Thermal diffusivity of the paraffin

Fo . Fourier number B . Thermal expansion coefficient

g . Specific gravity Y . Aspect ratio

AH; © Latent heat of paraffin M . Radial coordinate in the Landau
. Thermal conductivity transformation

L . Length of the cylinder s . Radial coordinate in the Landau

M Mass of the solid packed transformation

m . Mass of the liquid melt \% - Dynamic viscosity

Pr . Prandtl number & . Axial coordinate in the Landau

R . Radius of the cylinder transformation

Ra. : Rayleigh number &  ° Axial coordinate in the Landau

r . Coordinate in the radial direction transformation

r. - Radial position of sohid—liquid boundary p . Density of the paraffin

Ste; - Stefan number in the solid phase b 4 . Stream function

T, - Initial temperature of solid paraffin 0} . Vorticity

T. . Temperature of the liquid . _

T. - Melting temperature of the paraffin Subscript/superscript

T, . Temperature of the solid 1 . Liqud

T. ° Heating temperature of the wall m . Melting

t . Time o : Initial

U. . Velocity in the radial direction r * Radial

U. - Veloaty in the axial direction S : Solid

Z . Coordinate in the axial direction w . Wal

Z. - Axial position of liquid—solid boundary z . Axial
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Fig. 1 Coordinate system for melting in a vertical
cylinder.
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Table 1 The values of the dimensionless para
meters used.

15X 107, 1.2X 108, 24 10f
36x10°, 9.6x10°

Prandtl number, Pr 40

Rayleigh number, Ra,

Stefan number of liquid, Ste; 0, 0.15, 3
Stefan number of solid, Ste, 0.15, 03 045
Aspect ratio, y 2,4, 8
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Fig. 2 Flow chart for solving the problem.
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Heat Transfer Characteristics for Inward Melting in a
Paraffin—Filled Vertical Cylinder.

Sung Bae Yum * Chang Shik Hong"

Dept of Chemical Technology, College of Industry and Art, Hongik Univ.
Tong Yang Central Laboratories”

Heat transfer characteristics and heat storage rate for vertical cylinder packed with paraffin as a latent
heat storage material were theoretically studied. Conduction and convection mechanism were applied to
the solid and liquid phase, respectively, and the results were compared with that of pure conduction model.
The effects of heating temperature, initial solid temperature and aspect ratio on rate of storage were also
studied.

In the initial stage of melting, the natural convection is nearly restricted by the friction at the wall and
the phase boundary. But it is generated when about 40% of solid melts and again it shrinks by the hot
liquid situated on the upper part of the cylinder. So overall melting rate is higher then that for pure conduction
model.

The increase in heating temperature and aspect ratio activates the natural convection, so melting rate
becomes higher. And the larger the aspect ratio, the greater the difference between upper and lower size
of the solid. In the initial stage of melting, the initial temperature of solid paraffin has great effect on
the melting rate, but as melting proceeds its effect lessens gradually.

A Study on the Surface-Radiation Heat Transfer
Characteristics in an Open Cavity with a Heat Source

Pyoung-Woo Nam * Myoung-Sig Park® - Chan-Woo Park”
Hanyang University
*Graduate School, Hanyang University

The interaction between the surface radiation and the mixed convection transport from an isolated
thermal source, with a uniform surface heat flux input and located in a rectangular enclosure, is stuied
numerically. The enclosure simulates a practical system such an air cooled electric device, where an
air-stream flows through the openings on the two vertical walls. The heat source represents an electric
component located in such an enclosure. The size of this cavity is 0.1lm1X0.1[m]. The inlet velocity
is assumed as 0.07{m/s] and the inlet temperature is maintained as 27C The inflow is kept at a fixed
position. Laminar, two dimensional flow is assumed, and the problem lies in the mixed convection regime,
governed by buoyancy force and surface readiation. The significant variables include the location of the
out-flow opening, of the heat source and the wall emissivity. The basic nature of the resulting interaction
betwwn the externally induced air stream and the buoyancy-driven flow generated by the source is
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