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At present, energy storage systems and cooling systems using phase change
materials (PCMs) as energy storage are popular to use in industrial, greenhouse include build the
house. But PCMs must be selected with properties to proper application. Therefore, in this thesis,
a 1D heat transfer model of PCMs with longitudinal fins has been studied to determine the heat
transfer performance of PCMs. It uses the principles of thermodynamics and the Stefan’s transient
1D heat transfer equation to crate an ordinary differential equation. In addition, analytical
methods are used to find answers. Leads to programming in Microsoft excel. This thesis has been
studied 5 PCMs are paraffin, salt hydrate, erythritol, lauric acid and palmitic acid. The results are
salt hydrate were fastest solidified in 5 PCMs. In addition, influence of parameters to

solidification, temperature distribution including the heat transfer are studied.
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Salt
Paraffin Hydrate Erythritol Lauric acid ~ Palmitic acid
RT-35 (Cacly (C,H0,) (C,,H,,0,) (C,(H;,0,,
6H,0)
Melting
35 29 117 43.5 61.88
Temperature (°C)
Latent Heat 157 170 339.8 187.21 180.96
(ki/kg)
Specific heat
Capacity 1.8 2.06 2.25 2.18 2.03
(kJ/kg/K)
Thermal
Conductivity 0.2 1.09 0.733 0.16 0.18
(W/m/K)
Density (kg/m3) 880 1,706 1,480 940 955.29
(Uma
Maheswararao
g - (Yangetal., (Panetal, (Raymundo (Huang et al.,
RSN etal., 2022),
2016) 2018) etal., 2015) 2021)
(Streicher et

al., 2005)
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Aluminum fin Copper fin
Specific heat Capacity
960 380
(kJ/kg/K)
Thermal Conductivity
180 400
(W/m/K)
Density (kg/m’) 2,713 8,920
$1994 (Lamberg and Siren, 2003) (Mahdi et al., 2019)
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