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Abstract: In order to improve the thermal conductivity of paraffin widely applied in phase change ener-
gy storage field, metal Na with high thermal conductivity, low melting point and low density was
compounded to paraffin to form a new phase change energy storage material (Na/paraffin) in glove
box, and the thermal conductivity, latent heat and heat storage/release characteristics of Na/paraffin
were studied. The results show that thermal conductivity of 5% Na/95% paraffin composite phase
change energy storage materials is improved 17. 6 times compared to pure paraffin and the heat stor-
age/release ratio of 5% Na/95 % paraffin is two times of pure paraffin. After 200 cycles experiment,
the phase transition temperature of 3% Na/97 % paraffin composite phase change energy storage mate-
rials falls from 60. 58 C to 59. 65°C. The phase transformation latent heat and thermal conductivity
rate are reduced from 166. 7520] « g~ ' to 160. 5632] « g ' and from 2. 33W e m ' « K' to 1. 98W »
m '« K7, respectively.
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Fig. 1 Na/paraffin composite samples with different mass ratios

(a) pure paraffin; (b), (¢),(d)mass ratios of paraffin * Na are 99 ¢ 1,97 : 3 and 95 : 5
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Fig. 2 Test device for heat storage/release characteristic

of phase change storage materials
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(a) pure paraffin; (b), (¢),(d)mass ratios of paraffin :

() #Afif7 1 5 (b)Y, (), (d) paraffin :
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Table 1 Thermal conductivity of different phase
change materials

Material Thermal conductivity/(W e m~ ! « K1)
Pure paraffin 0.3
Pure Na 142
1%Na/99 % paraffin 0.57
2% Na/98 % paraffin 1.37
3% Na/97 % paraffin 2.33
4% Na/96 % paraffin 3.61
5%Na/95 % paraffin 5.29
10 %EG/90 % paraffin14] 3.83
10% CF/90 % paraffin [15] 5.29
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DSC curves of pure paraffin and different mass ratios of Na/paraffin composite

Na are 99 ¢ 1,97 ¢ 3 and 95 : 5
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Heat storage/release characteristic comparison curves
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