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Experimental Research on Thermophysical Properties of Capric/Caprylic
Acid Nanocomposite Phase Change Material

Chen Yufeng Zhang Xuelai Ding Jinhong Chen Wenpu Ren Yinglei

(Institute of Cool Thermal Storage Technology, Shanghai Maritime University, Shanghai,201306, China)

Abstract To increase the thermal conductivity of organic fatty phase change materials (PCMs) , different mass fractions of nanoparticles
with high thermal conductivity, including 10-30 nm copper powder, alumina, and iron oxide, were individually added to composite PCMs
of capric/caprylic acid (with a 30: 70 mass ratio). The experimental results show that the composite PCMs exhibit good thermal stability
and zero precipitation after the addition of nanoparticles at a mass fraction of 0. 1% -0.4% . Compared with the original material, the ther-
mal conductivity is greatly improved by 5.1% -6.5% , 4.0%-12.4% , 6.7% -17.5% , for the copper powder, alumina, and iron oxide,
respectively. The fluctuation range of the phase change temperature is small ( £0.39 °C). The phase change latent heat varies little and
the increase range is 2.2% -5.5% . Therefore, the selection of appropriate amounts of nanomaterials can improve the thermal properties of
the original PCMs, which may have wide potential application.
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Fig. 1 Testing apparatus of PCMs phase-transition

temperature
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Fig. 2 Step cooling curve of nano copper composite materials

with different mass fraction
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0.4 120. 8 1.196 0.292
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Fig. 3 Step cooling curve of nano alumina composites

with different mass fraction
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Fig. 4 Step cooling curve of nano scale iron oxide composite
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Tab. 3 DSC and Disk Hot test of nano scale iron oxide

composite phase change materials
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