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Abstract Various energy storage technologies are being developed for effective energy utilization, with
thermal energy storage playing a significant role. Phase change materials (PCMs) have a high thermal
energy storage density and isothermal storage characteristics, making them effective for thermal energy
storage. PCMs have been widely applied in thermal energy storage systems because they store thermal
energy as latent heat, allowing them to absorb and release a greater amount of thermal energy compared
to sensible heat. PCM-based heat absorption devices are being integrated into rapid charger cooling
systems to dissipate efficiently the heat generated in charging cables during the rapid charging of
electric vehicles. In this study, a mixed PCM composed of palmitic acid and stearic acid was applied
to a fabricated heat absorption device, and its thermal transfer characteristics and thermodynamic
behavior are to be investigated through charging and discharging experiments. The heat storage capacity
ranged from 2.4 to 3.2 MJ, while the heat dissipation capacity was between 2.0 and 3.0 MJ. The average
heat transfer rate during the charging process ranged from 0.4 kW to 0.8 kW, while it ranged from 1.2
kW to 1.5 kW during the discharging process.
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Table 1. Composition of the fatty acid mixture

Mixtures Phase change materials Compc:)smon
[wt%]
PA-SA
. Palmitic acid - Stearic acid 3:7
mixture

Table 2. Properties of the phase change materials

Properties Palmitic acid Stearic acid
Melting point 62.49 67 ~ 69
[C]
Boiling point
[l 351.5 361
Flash point
[l 205 196
Specific 0.85 0.84
gravity
Purity N .
%l 95 ~ 100 95 ~ 100
2.2 MR 2w
2.2.1 HEHERQ 14
PA-SASIIEY] Bofl W T2%(Peak temperature)
o AR 2o fstel ARFAAAE A3t
¥om, TA InstrumentsAte] DSC 250 ZES ]85
of 24sic
Qg4 A0l £ U WY 54L s et A
A= F2X, oy 24 A2", @4d, /34
508 Fig. 29 Zo] FAITIAIT BF4 e Apels}
248 =22 4 YEE 480 mm (W) x 259 mm (L)

x 170 mm (H) 2719 8712 ol U3 Fuz
FHEl gt @F4 FH WRel: AwstEEe
PA-SAZRIES ATk A4 A UL T
E3to] gaReE stock
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Fig. 2. Schematic diagram of the experimental setup
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Table 3. Test Conditions

Parameter Unit Value

melting 60/65/70

Water temperature
in bath

25

solidification

PCM weight kg 9.6

1

Flow rate of heat transfer fluid I/min

Fig. 3. Location of thermocouple position in the heat
absorption device
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Where, Q [W] denotes heat transfer rate, m [g/s]
G, U/gT]
denotes specific heat capacity of the HTF, AT

denotes mass flow rate of the HTF,

[C] denotes temperature difference between the

inlet and outlet
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Where, @ [MJ] denotes amount of heat stored
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Fig. 4. DSC analysis result for the PA-SA mixture
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Fig. 5. Outlet temperature during the charging process
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