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ABSTRACT
Electric vehicles have advanced significantly and are now widely used in daily life, with the
potential to replace internal combustion engine vehicles. One of the key technologies in electric
vehicles is the battery, which determines the driving range. Currently, one of the most important battery
types used in electric vehicles is lithium-ion NMC due to its high energy density. However, a major

drawback is that its efficiency is highly sensitive to temperature, making the design of an effective
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cooling system crucial. Heat is primarily generated during the charging and discharging processes of the
battery. A study by Mohsen Akbarzadeh and colleagues simulated airflow and heat transfer using CFD.
Their findings suggested that an airflow rate of 21 /s combined with 5 mm air channels was sufficient
to cool a system of twelve 3.7 V 43 Ah NMC battery cells, maintaining the battery temperature within
an optimal operating range. This research was then applied to a system of twenty-four 3.7V 180 Ah
NMC battery cells. However, CFD simulations indicated that the battery temperature exceeded the
normal operating range. To address this issue, the volumetric flow rate was increased to 127 /s, which
successfully maintained the battery temperature within the optimal range. However, this resulted in a
high pressure drop. Consequently, the air channel size was increased to 7 mm, reducing the pressure
drop but causing the battery temperature to exceed the optimal range by 10 °C, making the setup

impractical for real-world applications.

Keyword: CFD, lithium-ion NMC, air-cooling system.
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25 °C
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81N1A (pa « s)
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M197197 1 fudseneq TldA1INA Reynold Number ¥898101f o4 AUAUBINTA 1 atm Uazgumngil 25 °C

Fauusitldruan YUIAVDIAINUS
A5 IVRIDINNA 30.48 m/s
Anunialaudnvesane 1.98 x 10 ° Pa.s
AMUNUILUUYDIBINA 1.215 kg/m’
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ANUYNIVBINLNGA 0.095 m
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Suf 100,000 N3 wazvnsiunauldaELUs
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meluvsauunnedilguvaiiigeando 94.33 °C uas
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il U
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0.0008 kg/s hag 0.7966 Us vilvig aung dues
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n15lnaldsuia 0.0016 kg/suazensinilnalds
U311m3 1.60 Us Fedlarlndidesiudesd 1 wumnes
\wadd 14 wag 15 nduiloamgiifigennie 93.33 °C
wpaifanudululdinniianfouummeiioadd 15
way 16 Lasudvdnamsaiemauseuaneasi 13
14 17 uay 18 Feflquugifigaguidedfurhlvi
SvEnauinnianisnianudeuluyesd 8 uaz 9
waRINYesil 8 Ardnsnnisluaveteinia lnena
nssransiiianulndifssiuauise [19] daranas
qusandides 11 Feqail waddl 19 uay 20 diud
qmmﬁgmmﬁqm?ﬁaaamﬂﬁaaﬁuﬁmﬁmﬂwaﬁﬂqm
403037 11 Ao 0.0007 kg/s uag 0.7209 Us 1da97n
d04f 11 $nsamslnavesusazdosiiiniiuiuiuas
viliuiigumgivensadii 21 22 23 uay 24 fen
anas safunisilumaves Mohsen Akbarzadeh
wavAn uldiuwumaes NMC 24 wad tneldsns
nsluaBasums 21 Us dulsdifismesenisssune
AMUSaURINLUAMES Favhmsidsursasinisina
WeuSunesidu 127 Us

= & I aa X Ao Y
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a
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wmsrzazdulunai 2 nndesnisiid nisiiiy
UsEAN3 AN UIEANNSDUBENINLUALADS L
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