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Abstract Phase change materials (PCMs) are used widely for various applications because of their ability
to absorb or release thermal energy during the phase change process. Phase change materials store
thermal energy in the form of latent heat. Hence, they can absorb and release more thermal energy than
sensible heat. The phase change temperature varies depending on the material selected, so it is possible
to store thermal energy at various temperatures depending on the material. In this study, some suitable
PCMs were selected and manufactured to apply them as a heat absorption device targeting the cooling
system of an electric vehicle fast charger. The PCMs selected in this study were fatty acids: lauric acid
(LA), palmitic acid (PA), and stearic acid (SA). LA-SA mixtures and PA-SA mixtures were produced and
applied to a thermal absorption device. The thermal properties of these PCMs were analyzed by
measuring the melting peak temperature and latent heat and conducting a melting experiment to
identify the melting behavior. Through a series of experiments, the melting peak temperature of the
mixture was lowered, and the temperature gradient of the PCMs during melting was identified. In

addition, the LA-SA and PA-SA mixture were suitable as thermal absorption devices.
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Cooling system

Thermal absorption
device

Heat generation due to EV Charging

Fig. 1. Schematic diagram of PCMs applied to the
cooling system of an electric vehicle charger
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Table 1. Properties of fatty acid Phase change

Table 3. Experimental condition in melting

materials experiment
Properties Lauric acid | Palmitic acid | Stearic acid Phase change Water temperature in bath San.lpie
VR - materials [c] We[lﬁ !
elting point | 45 . 44 62.49 67 ~ 69 -
[C] Lauric acid 60 10
BOﬂin[fé]POim 299 351.5 361 Palmitic acid 76 10
Flach oo Stearic acid 84 10
ash point _
] 160 ~ 165 205 196 LA-SA mixture 75 10
oo PA-SA mixture 75 10
Specific 0.54 0.85 0.84 -
gravity
PL[‘;]W 99~ 100 | 95~100 | 95~ 100 ASHEE O B3l AsS Tetelr] gt AFEA=
F2rE, AU, AIF® S2F Fig. 29 o] 45t
fon, geras 4z, o8, WS, +UUL, £E
Table 2. Composition of fatty acid mixtures AN o= Aol 9lo] £z Lﬂ—r-’] oyl A3}
Mixtures Phase change materials Con?gzlznon 7ﬂ %z]g_r/}
LA-SA e A
mixture Lauric acid - Stearic acid 55 229 AlS X7 U %“:.ﬂ
PA-SA . . . . .
mixture Palmitic acid - Stearic acid 5:5 B oML dA EA BAS 95 AusiEAoel
ekt ZulEAL AEot=AE, LA-SASRHE, PA-SA
Bﬂ*g]“”“ih ﬂ_o ?]_/}_]_'J,]— _/lEﬂ ]’E_/‘\_}Q] 3] %(0]6]— '?__——51}%-0’1 ‘%OH “43—‘9—1:'— ol ;\(:]'Oaﬂ%]‘g_ —é—%ﬁ]—ﬁgtﬁ], =
A HHogL & AFG = HE AL
LA-SAZEHE) 2 BolEA 2olde] BREClE 0 0 aoes AIEASESANE e, DsC
= O] B 27A220T ~90 T A s2&5Eet g
PA-SATHRIS AESIT Az ABhe Ay o E 20 © R SESst
4TS 5 K/minZ 435t 359l

A9 2] B4
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9] DSC 250& ©]&5}9ich 2 A8 APsIAT.
= Thermocouple _
X ’ 3. Zut ¥ n¥
— I l Glass tube
s 3.1 DSC &% Z1}
Data acquisition %%’1 }\J‘ %ﬂ% 72?_]. E}‘“?‘%ﬁ‘, %H]E—ﬂ—, —/—\—Eﬂo Eﬂﬁl}-
= - ‘ E3 AHskE A9l LA-SATSHE, PA-SAZTES] 3
L |
\ | n 325 (Peak temperature) ¥ FrF(Latent heat)
L |
o =2 25 =A35lo]o AT T ~ Fi
Constant temperature bath v = DSCE & H - 00]—95\“_"[!:]’ 1 E‘q—.g Flg 3 Flg
o - — 70l YersiTt.

Fig. 2. Schematic diagram of experimental setup
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Fig. 6. DSC analysis result for the LA-SA mixture
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Fig. 7. DSC analysis result for the PA-SA mixture
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Table 4. Comparison of experimental results with

literature data
60
C " Melting Latent _—
Mixtures orr[lggjﬁ on point heat Refs. %.) 55
i [cl (k] /kgl s
5:5 36.23 | 206.55 | this work g
- -~
LA-SA 87.24:12.76 | 37.98 181.2 4] 8 45
mixture Q
86:14 37.5 199.6 [15] g 40
5:5 56.65 183.57 this work g 35
PA-SA ;
: 62.99:37.01 | 53.69 | 2047 (14] 30
mixture
61:39 54.5 207.7 [16] 25

3 6 9 12 15 18
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Fig. 9. Result of melting experiment for palmitic acid
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