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Abstract

The objective of this study is to investigate the effect of supercooling repression on the clathrate
compound by adding additives. For this purpose, phase change temperature and supercooling were
measured when additives added to TMA30wt% clathrate for heat source temperature of -6°C. The
experimental results show that the phase change temperature with the chloroform of 0.1wt% is higher
by 0.3C than TMA30wt% and the supercooling with the surfactant 0.1wt% is reduced by 9.2TC.
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Constant Temp bath

Fig. 1 Schematic diagram of the experimental

apparatus.

=l
3CAHERAM FEx
NN E &Hel ol
= ATelA = 7‘19*51‘
A 2] 4 5_
el gk A 33“"?‘4'6’% v o w2
= 2 2 ¥ E(chloroform)< ek
shael AL St
Ae Ao R pAse] 7

22| -85} 7I°4°P

=ol o}A 3l

&9

4

i

TollA EASE] s, e
Astr] skl ARSE A= Fig. 1
3} ?ELE]-_ J}O]E‘—*.‘.é.(pyrex) H(D=46mn, H=88mm) Al
Ee) K-type EAT(D0.24nm, Omega Engine-
ering, INC)E A |3}e] o EA9} Haj@oi 7]
UE FAAZ agla ge]ds He TMA30
wt%-E7 EHEFHE TMA3OWt%-=A 43
ol AAEGA 0.1w%et FEEEF 0.1wt%
& 27 #HUFE 2HEEES 50g(D=41mm, H=55
m)? FA3ke] 20TE FAAZ F, L=
6C7F dASA FAE AR, 720
X520<390mm, 146 ¢ )l dzsisich @z
&<t Data Acquisition System(Yokogawa Electric
Corporation., DAI100 Data  Acquisition  Unit,



2004

measurement accuracy ; +0.5% of range)2} PCE
ol g3t} YolEE A58k

Aeddzs SEAFALE7I10RT)S] AL
T 3HE (90 £ /min)= A A3}
HAEL JLALE} AR fAHES
caem R ¥ AxdEr A%
770 100me) BdAE Gdsglon], Az
JAULEE FH) st dddE A
Flctk 1Ea FH3FEe] S so]d
AELE ol dyte] S0 R nAse] A&
Pz el Wzel HgHoz olFel A %
A sodrk. ols} ol 7t YA LwA 5
gF TMA3OWYo-= 7l EH 8HEHE 7 TMA3OwtYe-
A TRSGEA S WA BA U@
dolElZiE Justenst FYRE B
BEeke T

%9 A4

Oz

> o

32 :ﬂkr

_EL

ol i

]_

lo

.

pacA rut ok N £ 9
Oll

=
=1

xh
=

|

O

-

REEE
L e

o 7
23t 9

-

=

2 Sk df
32

)

j_

m‘,t
o g

*éxﬂﬁr %ii& & 7 aﬂ‘ﬂ %
AAL% 6T 44 U H7E E3te] F
THAZAM &8 75l dvkal e AW 3;5}
A 0.1wt%et F22EE 0.01wt% S A Este] #
7hA & A8

TMA30wt%-= A EH S35 TMA30wt%-%
7 Eﬁ?z}%}%oll | H A A 01wt%9} S2RY
F 0.lwt% e 44 FH7kete] WEUEE -6 CollA
WA 8 & gbE £35te] Fig 29} 22 W@7bt
e FHSESI e, of& Fotd FAT 24 W
S50 HatS 3k, Fig. 33 o] veR

ot Bargol vhe NP7k 05%el EELAE
vherl g
JALLE 6CAN AAAE AASHA ge

TMA30wt%-=4 EH &= dHsas 54
+0.02Col e, W27 LE20T)2NE AW
gl 7kA o] Hyt A8 A7 1A F
2REEE 0.Iwt%s FH7Me Agolls dugee
= 5.7£004CE YERA oM, AW E7HA
Hat 14%0] Aoy} 2o AAEAA

1
-

1748

25
— (@ TMA30Wt%
— (@ TMA30wt%t+Chloroform 0.1wt%
20 — ® TMA30wt%+Surfactant 0.1wt%
—— @ Pure water
15 — ©® Brine
I3
2 10 R
2
o
a
e °r \
5]
it
or ®
_5 |-
_1 O 1 1 1 1 1 1 1 1 1 1
0:00 0:30 1:00 1:30 2:00 2:30
Time [h:min]

Fig. 2 Cooling curves for heat source of -6C
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Fig. 3 Phase change temperature for heat source

of -6TC.
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Fig. 4 Supercooling for heat source of -6TC.
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