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ABSTRACT

In the present investigation, experiments and numerical analysis during melting pro-
cess of a phase change material were performed to research heat transfer phenomena
generated by means of conduction and natural convection in the vertical tube at inward

melting.

The phase change material used in the experiments is 99 percent pure n—Docosane

paraffin{CosHyg).

In the results, it is found that the velocity of phase change interface at the top of
tube is faster than at the bottom of tube because of the effect of natural convection,
and the distribution of velocity at the liquid region is little affected by the initial temper-

ature of phase change material.

The velocity of phase change interface is slower as the initial temperature of phase

change material is lower, and the effect of natural convection is larger as the aspect

ratio of tube is larger.

In tendency of heat transfer phenomena, the experimental results were well corres-

ponded with numerical results.

But there were a little disagrements between the results of experiment and numerical

analysis because of the assumption of the constant volumetric expansion coefficient in

numerical analysis.

NOMENCLATURE GREEK SYMBOLS

g : gravitational acceleration vector a 1+ 3% value of @ at the interface
H : height of domain a7 : thermal diffusivity, k/#.

k . themal conductivity g function defined as (1-7%28/3Y)
n : unit outward normal vector =(I-7)ed/28)

p° : modified pressure ' £, : thermal 'expension coefficient

P . dimensionless pressure, p’H?/ v 2 § : dimensionless thlckness of liquid region,
R . dimensionless radial coordinate, r/H R.,—R

Ri. : dimensionless interface radius, ri/H 81 : dimensionless thickness of solid region,
Rw : dimensionless wall radius, r./H R,

r : radial coordinate 7 transformed distance coordinate,

i radius of intertace (R—Ry}/ for melting problem

I, : radius of wall #  dimensionless temperature,

T . ‘temperature (T—T)/(T,—T,)

Ti : initial temperature A : heat of fusion per unit mass

T, : melting temperature v kinematic viscosity, /o

T. : wall temperature ¢ . distance coordinate in transformed

-
1Y

: dimensional time

t . dimensionless time, v t'/H2

U : dimensionless velocity, yH/ » 4
u : velocity

Y

: dimensionless distance coordinate, y/H

o]

coordinate system, { =Y

. density

: time coordinate in transformed coordinate

system, 7 =t
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