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Abstract — The heat storage and release characteristics gCOBNa - 35O as the main PCM(Phase Change Material) and
CMC-Na, SAP(super-absorbent polymer) as the thickener were investigated to apply them to the house heating system. Several
materials were added as the nucleating agent. The samples showing the adequate heat storage characteristics were further tested
in the long-term cycle of heat storage and release. As an organic phase change material, stearic acid was also inwestigated. It
found that the phase separation and supercooling problems of §Ca - 35O were solved by adding &0, - 10HO
as the nucleating agent and SAP, CMC-Na as the thickener. However, supercooling and phase separation problems appeared
after the 200th thermal cycle. Commercial-grade and extra pure-grade stearic acids were investigated as the organic PCM during
15 thermal cycle. Commercial-grade stearic acid showed relatively stable heat storage characteristics during 300 cycling test.
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Fig. 1. Schematic diagram of PCM mixing and preparation apparatus.
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Table 1. Composition of CHCOONa - 3H,0-based PCMs

Nucleating agent Thickener
Sample - -
Material Content(wt%) Material Content(wt%)
NP-S  NaP,0,: 10HO 5 CMC-Na 3
NP-1  NaP,O,- 10HO 5 SAP 3
NP-2  NgP,0, - 10HO 5 SAP 5
NP-3  KSO, 5 SAP 3
NP-4  MgC} - 6H,0 5 SAP 3
NP-5  Mg(NGy), - 6H,0 5 SAP 3
NP-6  GH;NNaS, - 3H0 5 SAP 3
NP-7  NaClQ - H,0 5 SAP 3
NP-8  NgMoO, - 2H,0 5 SAP 3
Table 2. Properties of nucleating agent candidates
Nucleating materials Melting poif€)  Heat of fusion(J/g)
Na,P,0; - 10H,0 76.9 145.6
K,SO, 1067 -
MgCl, - 6H,0 114.7 66.3
Mg(NOy), - 6H,0 89.2 115.7
CsHiNNas, - 3H,0 91.0 295.2
NaCIg, - H,O 128.6 61.47
Na,MoO, - 2H,0 118.2 388.0
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Fig. 4. Temperature change of the samples(1st-10th thermal cycle).

Table 3. Supercooling temperature of candidate for nucleating agent

) SupercoolindiC)
Sample Nucleating agent

After 5 cycle After 10 cycle
NP-S  NaP,0;- 10HO 0.5-1.5 0.5-1.5
NP-1  NgP,0; - 10HO 1 1.7
NP2 NaP,O,- 10HO 1 1-15
NP-3  KSQ, no solidification -
NP-4  MgC}, - 6H,0 27-28 no solidification
NP-5  Mg(NG,), - 6H,0 no solidification  no solidification
NP-6  GH;NNaS, - 3H,0 2-3 no solidification
NP-7  NaCIQ - H,0 32-33 25-26

NP-8  NgMoO,: 2H,0 no solidification  no solidification
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Fig. 5. Heat storage and release temperature change of NP-S during 400

thermal cycling test.
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thermal cycling test.
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