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Computer Simulation for Heat Transfer Analysis

of Latent Heat Storage Units
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Summary

In this study, to obtain basic information for the design‘of a latent heat storage system, @D

#H B AR
H. K. Cho

the cylind-

rical type and the rectangular type of latent heat storage elements were designed, @ the finite element

method was adopted for the prediction of temperature profile of phase change material in heating and

cooling process, and 3 experiments were performed to verify the numerical solutions, and then @ the

optimum size of latent heat storage units was predicted by the computer simulation. The results could

be summarized as follows : O In cooling process, the predicted temperatures of latent heat storage

units by computer simulation were in good agreement with measured. @ The effective diameter of cyli-

ndrical element was observed to be 28 mm and the effective thickness of rectangular element was obse-

rved to be 21 mm.
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Fig. 1 Cylindrical type latent heat storage ele-

ment.
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Fig. 2 Horizontal section of cylindrical type la-
tent heat storage element.
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in phase change process.
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Fig. 5 Horizontal section of rectangular type la-

tent heat storage element.
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Fig. 8 Temperature profile of cylindrical type
latent heat storage element by the simu-
lation and experiment in cooling process
(at R=0.0mm).
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Fig. 9 Temperature profile of rectangular type
latent heat storage element by the simu-
lation and experiment in cooling process
(at t=10mm).
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Fig. 10 Phase change velocity and elapsed time
for perfect melting according to radius

of cylindrical storage element.
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Fig. 11 Phase change velocity and elapsed time

for perfect melting according to thick-

ness of rectangular storage element.

5. 22 U 29

FEEENE=TE 222 oz
°]&-3l7] YalMe FdEFI A 2dE FAsn
AE D FEE5B8 49 HEEAHE £431Y
Z2d84e] FRE Aok 3o} E Al A
© 48580 Huy dsgare g gy
AP BHLEY L FHALY G o] &
3to st on, ohgo e ARE AU

DO YEY FId2gas(R=35m)E 25C2

7t 3t 7CR B4R Ax 4¥R)9)
AZFA = v F RGPy, 4R
7b &2 B YZ&Er) oF7h WEd
[S2:0- =3

@AY FEHIa2(t=20m)e] Yztz}
A (25C>7C)o N d&2xe AP
Aot FE1L ol Fole 4P
7 A &3] B} o2k 24 UEl e o)&
EAGX Y BHYGA g% Aoz Bdd
o},

@FIEHI_ALY TREAL AF FFH
Algdold A, 1882 B2g 93
o AP 45 FEHge 29 FUF
AL 28mP o, FHY FIdEg i
Hd) FA= 21m o}

—342—

»

(2

3

(4

B Fed, 95, 4. 1991. ©
P RERAEEAAY
24 FFFP7AEA 16(3) :

off m2 of
2
oX
o
(o]

L3 1992, 1YUESA RS 93 €
G A-FEEGA 29 e F5

) =]
=5,

o
K
iz
>
o

o
X
12
o

+4). FEYSR FEFAUA
AR =3 7(D [ 1-52

Boulard, T. Razafinjohany, E. Baille, A. Ja-
ffrin, A. Fabre, B. 1990. Performance of a
greenhouse heating system with a phase
change material. Agricultural and Forest
Meteorology Vol.52 © 303-318.

(5) Comini G. S. Del Guidice. 1974. Finite ele-

(6)

"

(8)

9

ment solution of non-linear heat conduc-
tion problems with special reference to
phase change. International Journal for
Numerical Methods in Engineering Vol.8
. 613-624.

Ghoneim, A. A. 1989. Comparison of theo-
retical models of phase-change and sensi-
ble heat storage for air and water-based
solar heating systems. Solar Energy Vol.
42(3) © 209-220.

Mabher, M. J. Flaherty, T. O. 1973. An ana-
lysis of greenhouse climate. J. agric.
Engng. Res. Vol.18 . 197-203.

Rieger, H. Projahn, U. Bareiss, M. Beer, H.
1983. Heat transfer during melting inside
a horizontal tube. Transactions of the
ASME Vol.105 © 226-234.

Segerlind, Larry J. 1984. Applied finite
element analysis. The 2nd edition. John
Wiley & Sons, Inc.



FaFda s @gd BE BHE g old
(10) Vaccarino, C. Cimino, G. Frusteri, F. Bar-

baccia. A. 1985. A new system for heat

storage utilizing salt hydrates. Solar Ene-
rgy Vol.34(2) : 171-173.

t

_JOk

2|

0K

a

d=gdrIAgs e A% AfS Gedde A% VF
ey ASHe g 383k FA7] vigh

€ BEa
e Az :
IR (FLAH) 203-01-0463-136
S EOLTCES SED
A%

125-01-054226
(FAMEH A=)

104075-0001642
HYUEd L AFeE

VlegydEs
w4 A gEFy £ =
z249 150,000 7128y

—343—





