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A Study on latent heat storage system with Solar heat
(Part 1. Development of PCM modeling)

H.G. Ku, JR. Kim

) Department of Gas & Refrigeration, Tongmyong College

Abstract

This study has been conducted to verify the possibility of adaptation of a latent storage type
air-conditioning system, shifting the peak load of electronic power to a building. In this paper, an
energy equation to evaluate performance of PCM(phase change material) has been suggested and
solved, after discretization. As a result, it is confirmed that the results from the energy equation
are correspond with those from present studies to analysis of one-dimensional solidification and to
analysis of two-dimensional solidification.

7l & 4 U [kJ/(kg - K]
f tigAdlo} gl AjAulgl-]
Cp : Hgk]/(kg - K] £U 0138 A e WEE]
Cpr @ FEES HER 38 S7HelE k. 1] AAEEW/(m - K)]

Journal of the Korean Solar Energy Society Vol. 21, No. 4, 2001 47



ko A GHESE{W/(m - K]

L, : ZE=k]/(kg)]

L diZo|[m]

Nb @ BN &84

Ste : AL dEY HE UMl FARRS
[-]

T, @ X71%E[T]

T, @ 3(Z24)[TC]

Ty 24 25[T]

Ty, @ W 2E[T]

T - AE0] 94E YEh&E &E[T]

T, @ BALE[T]

a; ¢ A9 LEAZE{m’/h]

e, N LEAEE[mM/h]

AT @ 743 25E{TC]

A eaEES Yelle A

1. M

[

H4 AT @
29 A%0] gt UAS AHSHE FElo] A
Foe Ao 9ok
olg3he WiAl2Ho] 75 5
29 tistol AYAEHo] 9AF o2
A, olo] o tEoR WED Alxdol

g o$F F54 WF A2H ge AL 7}

=
Y,
d
1o
o
EN
>
[
aiil
rlo
o

dlm

2
FE ol AANEF U3F o)FAL 4
S BEFAY FEAAYe] FRA B

hroz FIY FrAzPe xR
o]
s

TFHI glor I Age whewAo] 2000~
6000m™el HFAZA Ytk waAYe o5
F U2 AqYAFR TRE ANE] Yeixe

o

=
Aol of 10uhe] 8= AL gler 54
= 23, gEEs 5

e
o
e
o2l

gEi e Asolth <&M A
Bgksly] mEd] AUE 4 Bz wAE

B @7ode o U VxEAR SEEE
7 22 PCM= 99 7324 52 327]9
Ax Ags) 98 PCMS) Aeg WM
= PCMY €752 +AEdss PCM A
A R A4 H 1A A s
2 22 SIARAE 718 QAR Hla
g 5o Atde A= A4S R A e
AEs A} s

2. PCM] HAtgd

E, WF, 29 ERES AFske 159 ¥
P50 gxEk B AfMEs PCMY Ak
e 1489 grgnto s HF3|E st

° Admdes oA, A
S7HIEY, 2xEY T o

o

oA

%w
[-'f

%
e,
(TS
)

oE 1 lo

O
5
s
s
%
%
0,

O

Ir rlz r
K

Mo LT
2
2

ok %
oE [
fllo
-3
ofo
s
Au)
2 1
N,
=)
k1
o
fifo
—ty
rir
=
o,
(=2
=2,
Rnd

Fok
Hi
ul
02
k<)
0
Ral
Jo
fob
rr
Mo
1%}
<
o
o
=
O
_-I‘-*-
N
(e
<



BFde olgste AdFY Aadd A% AF(AIIE PCM A B )/ F32 9

solid phase liquid phase

interface
Fig. 1. Description of solid fraction
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Table 1. Calculation error of A for various Nb

0 71.24 2.30
20 1.8 0.92
0.1 0.220013
ol 0.63 0.093
100 0.27 0.12
O 46.23 1.9
20 1.52 0.136
0.5 0.464767
o0 3.27 0.19
100 3.43 0.21
D 19.2 1.73
25 0.66 0.84
1.0 0.620035
o0 0.2 0.63
100 6.45 0.71

Emax — | (Aexact_ A numeﬂcal)/A exact | %100
Eavg: zﬁ‘\ I (/1 exact A numem’cal) /A exact | /NX 100
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Table 2. Calculation conditions

Case 1 0.641 1.0 1.0
Case 2| 9/7 2 0.9 0.9
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