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A Study on Thermo-Physical Properties of Microencapsulated
Phase Change Material Slumry

Myoung-Jun Kim?t - Jae-Keun Lim* + Soon-Youl Choe*

Abstract : This paper has dealt with thermo-physical properties of microencapsulated
phase change material slurry as a latent heat storage material having a low melting
point. The measured results of the thermo-physical properties of the test
microencapsulated phase change material slurry, those are, density, specific heat,
thermal conductivity and viscosity, were discussed for the temperature region of solid
and liquid phases of the dispersion material (paraffin). The measurements of these
properties of microencapsulated phase change material slurry have been carried out by
using a specific-gravity meter, a water calorimeter, a differential scanning
calorimeter(DSC), a transient hot wire method and rotating type viscometer,
respectively. It was clarified that the additional properties law could be applied to the
estimation of the density and specific heat of microencapsulated phase change material

slurry and also the Euckens equation could be applied to the estimation of the thermal
conductivity of this slurry.

Key word : Thermo-Physical Property(€&4). Microencapsulated Phase Change
Material Slurry (rlelZ2 e FE FEA E¥F). Paraffin(ehs)
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Table 2 Latent heat of microencapsulated phase
change material slurry

L

Co | Ly(kI/ke) | | _Ligo | Ls/Co

0.1 12.3 7.5 75.0
0.2 24.0 14.6 73.0
0.3 35.3 215 71.7
0.4 48.5 29.6 74.0

23 oloja Ry ©E FEM s 2R

B g Ag ]
g7k YA7E Bol EAE o] & 8o’ Wi
of ©d ZL A olelolA HIAGMAY
(Transient hot wire method)& ©1-&3}s] vjo]

AxPE AdE 292 59 gL

= -

At
(D) Aa7t 27 ded Aad A
(2) %2 st makA ZFE &
YoAE FARES ZHo] 0T A,
(3) mlolazye =g 9
42 dste T AAUFES B
A7) w ol W S
Fig. 9= u]AAA AR
)

9] AgzolH, &4

ng
2
N
X
0%
rE
)
i

rloh
P
4
N
2o
B
9,
4 &

o2
[*3
,
% >
S

o A
1

.ﬁ
3 e
E

2
o lo
[
oSt
ot ool
A
oX

>4,

O
N
oM
L

N
-

N
e, rr ot

S
o gy M1 Lo o &

2
o
o
-z
o
2

Mo
o
it
v
_O‘L
R
o
1=
ol
R
Lo Ju
2
X

£ o
o oM

X, ol Mool

i)
g~

It

N

~J

W

o

2

o

—

W

—_

=

fo

o

do

i

o
32
kd

ox &

2
=
ol
o
a8 =
(o]
=~
o,

T
o

o Moo £ o oX

Mo 2 o du

Kol 3

2

FAZE ¢ B 9]

X

rh
R0
o
itiio

* To D.C. electric power source
Supporting rod

Data acquisition system

Acrylic resin

Platinum wire
(76 u m in diameter)

Sample — |

Copper wire
(0.1 mm in diameter)
Silicone

plug L To D.C. electric power source

@ T-type thermocouple

Fig. 9 Cut view of measuring device of thermal
conductivity

L In(ty /1)

47AT (8)
SHREE, AR A% AFH LEAF
ek gaFel 2%, AAFHELE 0.05%, L2
% 2AAYEY 0L 25% oldeltt
Fig. 102 k, HESH Y HEE &k R =
9 CHEE kB 2599 #AZ Yl Iy
ot wolARYPE AR FEA £+ e
uhe} o] BY HAAZA BN, UE
EAZAY veid A g2 B2 o]Fofx ¢l
7] W&ol Euckene #4-4 ZHg o] &3te 4
(9)25E 43ty wolazfs FE FEA &
Paro) dAEEO) g 24 QRANER U
e AT,
z{quk @ _¢)2k +k, }
{qﬁ = (e —¢)2k e ©)
o714 o HEZUS MAHEolY & =
3 BlEeuiie] AAu g Folt. = 2 wa
WA A8 &L 24 (e—0), (1- )2 VE

2 % 9ok

(968 )



vlola R e AP A EfFe <24 B¢ 47 17

Chp i
08] 0102 03 04 Ret.
' o o v |--— Eq.0
X Water -
H + Tetradecane B
ey
0.6 —
:}_A 6 W
Rl OO
é Rt ¢ TATIRITA |
= o4 o=t
bt [ TR o e e AR A
& i T
e oo Eaaman
] 02k : .
R Solid phase| ~+ - - -+ - -+
- -4—:—-—
~2 - 7, | Liquidphase 1
0 N . 1
270 280 290
T[K]

Fig. 10 Relationship between thermal conductivity
and temperature

a8 7 BESU Y TAE 2 e &
ATEY e ZAY oY ol 2oz
ZAYaLe] 4] (9)e] uws}aaz uieghd 429 43
EE knel BV 2Hkme=0.42W/(m-K))

< ol &3
ZAHAFE(273.2< T<278.9K)

k, =-9.03x107°T? =22x107°T+1.65  (1q)

A AR (278.9¢T<290.1K)
k, =4.69x107T? —4.49 x107°T +0.261 (11)
24 opo|Z2RE Y ELX 2o Y

o)Az e FE &
b

Ass YER7]

el A4 23 FAE 4G F LEE
A Hgsac B8 94 9839
0 1KOIHE FART 34 573
h=
-

¢

}

(r wy or ok fo
e
AT R o JIN‘ rlr

© ool By

X,

=
LS
—
[\

S5 Zraet A EFAEL YHT & F UTh
T3 e G 7t 4 F7H8 ASS vE
W3 Atk &, 259 Sk mE o] Aol oF
A7) ol 182 JE HEAU mAsE
B Egu|zhe] A& ot whel Aol AR

el 99, de|IRTE 4Y T 2o

Foll BAte) Qi AME BEQ AlE T 4
W3l LEE AAE FAY Aok AANME B
ol A ereth ol M Bl vlehd £ 72

o ola) W ol WRoln wAsE Ut
o 47(d=0.5~2.5 mn°] o1F 27] ol

IO ER

871 FAAS o) Wkl s A

&) giEelgr A4 AT
Pb =771;XVn (12)

Fig. 13¢ 4(12)% 22 2AZHH 22 84

A%, nst Tole] BAE Vel ROEM RE 4

) gl ol n(19) e Ykl Yong o

JARUE ¥ FAA ERFE UFARA A
.

Motor

Indicator_disk
Indicator

|

Sleeve
Rotor

Sample

Sleeve

Rotor

Temperature R,
control bath

Heater

o T-type thermocouple

Fig. 11 Cut view of measuring device of viscosity

(969 )



118

n', [mPa - s"]

Fig. 12

Fig. 13

N
-

30

T % o
g = wg ol

o to

=
&

O my o

0

o Ao

yo =

e

o,

Pl
N
it

=~

Qo
it

e

W -
O

100 g

50
[ (2)

10

NS (3)
i L

0"0"0‘0—50%50-_0_0‘0 :

L Solid phase | Liquid phase

b (4
VA b

280 285
T[K]

A DR
275

290

Relation
temperature

ship between viscosity and

[

0.8 |- Solid phase | Liquid phase

(3]
(4]

T,

m

|:|/|nnn||||||
280 285

T K]

0.7 Lt
275

290

Relationship between viscosity index and
temperature

(6]

r

w

Mt

2

2
R
il
B
i

ot

[7]

i)
W

o

ol

o M2
ooy @
Iy
N
te uf

LU

(8]

ko
-4
A o

oX %

ey

g ol = o
ot fo ofy pe ME

il

o
o
ol
ok
2

=
= rr

£ oar

fn

(9]

L go -
_t:l‘
N
rlo

=

ofi

X

=
N

Y

X

it

2 o

ot

1

e
>
ot
T
o 1o
(.

o
op
I3
=
o

o
=
(in)
o

(970 )

Al g2 R e
4g At

dlolZzAE
+5 22 Z9A

3,

W% A} vFERA
EEEIEEREEES

0 A SeR sl v F7 v 7, 3#
B4 (1990). 119

LT, OB gt 98, 925(1995),
999-1000

FREESLE, I, 73, 844(1998), 98-106
FRIEX S, HER—, HWWEEH CEBRHR).
61, 585(1995), 1841-1848

P.., Charunyakorn. S., Sengupta and
S. K., Roy, Int. J. Heat Mass Transfer,
34(1991), 819-833

E. Choi, Y. I.. Cho and H.
G.,Lorsch, Int. J. Heat Mass Transfer.
37(1994), 207-215

B AR eriR, EARTETR (WET4R),
(1986), 331

AATZ ATy 7 TEBES,
HEE (1968), 88

H., Inaba, M.J., Kim and A., Horibe,
Proceedings of the 4th JSME-KSME
Thermal Engineering
3(2000), 361-366

Q
D,

TS5 RF T

Conference,



"‘

tolazle #Y 294 £

X XA

HYE (&8HR)
1971932182, 199414 H=af e 3

3]
T SAIHSE 7| BZ et Sl(Z A,
19981 shastistm chetel 7|l
Jetat SYUIIMAN. 20024 o=
@lotatchst tharel xiolnistel 2o}
SU(ZEIULAY, 200261 ~2008 L
SIjolnist T ABEE ool %

i

HAATR, 20039~ 8K FTMCHStW of PuietchE E
ZIAA A ZEE M ZAL

AR (MEAR)

1950 43 32, 19724 sh=sf kol
Stm 7| etz SUZAN, 1983
ZUGED ohEHel IS AR
A{AD, 1993 EMCHSD chetel 7|
ABEIHBrarAD, A Rakhet
D EEI|AAAY B DS B2
S| T35 Aol o TOlAL BAE
of : SHT|A.

_I

=g (BIEE)

10470 684, 19860 A Sobeichet
D JABET ST AN, 19924
ZMO D T4 B ohstel B
(Berun), 000U 3ol dm
JIBAIAE B titel Zol(TE

< | T =
AP, 1992°BIK Fpchetn E247)
ANARIBEE T2 B0l : £

7|7,

(971)

119



