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Abstract

This study was performed to stabilize the physical properties of Sodium Carbonate
Decahydrate that was selected as a highly concentrative thermal energy storage medium.

The addition of ARS(additives to prevent supercooling) showed to prevent the
supercooling of NaxCOs - 10H20, and the supercooling was decreased below 15T with
“ARS of 3 wt% and the addition of PSC(phase separation controller) of 15 wt% controlled
the phase separation of NaxCOs - 10H20 with the phase change cycles increased from 0 to
1500, the phase change temperature and the latent heat has changed in the range of 30
1.0°C and 54+2.0Kcal - kg™ respectively.
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Na:COs - 10H:0)8 Mesigion iz 9

AR WAE A Astel thedt 2L
Age #Ysan

gAz AAH SCDS W7 @Re =
adz gl APSE Arlsle A@sd,

AAES 00 ~ 50w7HA WHATIEA
BuEs ahstd Ad WRe ARAR
o}

SCDE Ao =7} Eobdd wat &
=7t RolA|AM NaCOszel EeH HA
o] dojutsl HH, gHs}t Apo]Zo] HHEgA]
neh AHFS A Ukl 2de 59
AzMe 715s AdstA €d. o &
FEE dHE Asr] st SCDY A&
Z @& BAs] fg FFA=AM PSCE
A7, &
kst AR
AskA g 5]

olda 22 M
e5EA HFE %L% Z743l7] #1sto] Fig. 1
Z+o] Differential Scanning Calorimeter(DSC)
AR, HEA WTd ASe HdA
= Fig. 2 22 3 Ael2 NIZAE A

Fig. 1 Differential Scanning Calorimeter.
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Fig. 2 Phase change cycle tester.
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Fig. 3 Supercooling control by APS
as nucleating agents.
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Fig. 4 Controlled phase separation of
SCD(NaxCOs + 10H0)
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Table 1. Thermophysical properties of NapCOs - 10H0
Specific heat
Phase change peciiic ?a Molecuar .
) ) Latent heat (kcal’kg C) weight Density
emperature i
pe (keal/kg) £ (kg/m®)
() Solid | Liquid (g/mol)
33.0 59.0 0.74 0.85 286.14 1,460
Table 2. Chemical composition of NaCOs - 10H0
Materials Content(wt%)
NayCOs - 10H0 9.5
APS 30
PSC 15
Total 100.0

Table 3. Thermophysical properties of Na,COs -

10H:0 according to the Phase change cycles

Number of phase
change cycle 0 500 1,000 1.500
Thermal properties
Phase change temp.(*C) 310 315 3038 318
Specific heat Solid” 0.302 0.487 0.567 0572
(keal/kgC) Liquid"” 0498 0674 0.716 0720
Latent heat(kcal/kg) 53.1 540 565.0 544

z) measured at 20C, y) measured at 40C
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