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Abstract - In this study, we studied to find the heat storage and release characteristics and optimal compositions of PCM
(Phase Change Material)s, which use;CBONa- 3H,0 as the main latent heat storage material, CMC-Na as the thickener
and NaP,0O,-10H,0 as the nucleating agent, to apply them to the house heating system using night-time electricity. Though
CH;COONa 3H,0, which has 58C melting temperature and 252 kJ/kg latent heat of fusion, is relatively good heat storage
material, it has severe phase separation and supercooling problems by increasing number of heat store and release cycles. By
adding over 3 wt% thickener and over 3.5 wt% nucleating agent, phase separation and supercooling;afQ@Neat3H,O
was disappeared, but considering the amount of the latent heat, 3 wt% thickener and 5-6.5 wt% nucleating agent was the opti-
mal amount of additives. To apply to the house heating system, over 1000 cycling test must be performed.
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Fig. 1. Melting temperature and latent heat of fusion of organics and salt
hydrates.
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Fig. 2. Schematic diagram of PCM mixing apparatus.
1. Heating vessel 4. Heating band
2. Thermocouple 5. Motor

3. Stirrer 6. Temp. controller
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Fig. 3. Temperature change test unit for PCM.
1. Heating/cooling vessel 5. Temp. read-out box
2. Thermocouple 6.P.C
3. Heat exchanger 7. Glass tube
4. 3-Way valve
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Table 1. Compositions of the samples

Sample Nucleating agent(wt%) Thickener(wt%)

A 5 0

B 0 3

C 2 3

D 35 3

E 5 3

F 6.5 3

G 8 3

H 5 1
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Fig. 4. Effect of the additives during heating and cooling cycles.
(a) sample A, (b) sample B

(a) 80
5th cycle
°r  5wt% SPD

60

50

40

Temperature {C)

30

b .

1
0 200 400 600 800
Time (10sec)

15th cycle
5wt% SPD

70
€0
50

40

Temperature {C)

30

204,/ ~
C L L L L

0 200 400 600 800
Time (10sec)

Fig. 5. Effect of the thickener during heating/cooling cycles.
(a) 5th cycle, (b) 15th cycle
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Fig. 6. Effect of the nucleating agent change during heating/cooling cycles.
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Table 2. Thermal characteristics of the samples

) AH AH
Sample Supeorcoollng Phasg at lfst after lfSth
) separation heating(J/g)  heating(J/g)

A 3 observed 224.2 2195
B 5-32 X 243.7 232.9
C 2-3 X 230.0 198.2
D 15 X 228.3 195.2
E 1.5(max) X 239.8 2211
F 3 X 2329 2274
G 2-3 X 224.0 181.0

H 34 observed 241.0 225.4
I 34 X 214.6 208.5
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Fig. 8. Effect of the nucleating agent during heating/cooling cycle.
(a) sample F, (b) sample G
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