Transactions of KSAE, Vol. 30, No. 4, pp.281-286 (April, 2022)

Ap2F HI[As2 44 45

'i) Check for updates

Copyright © 2022 KSAE/197-03
pISSN 1225-6382 / eISSN 2234-0149
DOI http://dx.doi.org/10.7467/KSAE.2022.30.4.281

Design Optimization of Electric Vehicles for Cooling Performance
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Abstract : Thermal management of batteries and motors is very important to maintain the stability and performance of
electric vehicles. In this study, a design improvement was devised to improve the cooling performance of the battery and
motor of an electric vehicle designed to participate in a self-made car competition. To confirm the effect on performance
improvement, simulations were performed on the basic model and improvement designs using Star-ccm+. It was possible to
achieve maximum temperature reductions of 13 K for batteries and 30 K for motors by applying the optimized design. The
drag was slightly reduced at a similar level compared to the base model.

Key words
Battery( 1l €] 2)

L.M2

A -ets) 7] 9.9, wlA WA 5 A7 E A
AZEIA AL = el A, Abs AL ARjlel A= K18
A2k 53] [ 7127 S v Qi) gl e] 2hd
b JAES AL AFF T A7 AR v|FE HAE 58 a
em, B Ak AbE A7k dfslivhs Al

= g Ekar gl
A7 3= W73 AFsAke] QX W&7] thal 2E
of el g 7} AR E B2 7] wiEEo] §laL 31k A
Tt Eom, nEg, Ahe, AXE T 71E4 54
S 7HAAL Sl Rt ofu el el A] BT A9, 3
T A T H7H AYE s 5 e FHE ok
HHA, Al gk e A ], S AR e E] ) v)8, Q1
Iz}l 5 Fol sl 4 AR ol o] 2 g FAE 3

Agl7] el e A% kol WA o]t
A7l = 5 e, SRS e, o] ol
WE)2) 5 Thekal Erel el )7} AL o] S A

k3]
o= ass gl o ]Lixl DI, HAZE 74 v, e

*Corresponding author, E-mail: wpark@ks.ac.kr

: EV(#71%}), Cooling(Y8Z}), Cooling performance('d Z+ /4 “5), Thermal management(

<4 ¥+2]), Motor( XL EY),

AL g, 71 5 el BAe R
Hel7t 72 28w ar ook shAIRt wiE 2] 2, wiE 2
Q %3 5 Qpaael AL WAL 5 9, el
ol Lol w$ Wgkstel A A% Aeelrt B
o] e} web ] vEl] W2t 9 A pkele] P e AT
7} 218 %] o] 9k o1 Pesaran,” Kim 5Y-&
/\1 tﬂ oﬂz]_;q }\]/\Eﬂoﬂ 1;H H /\7Hzﬂ_ u]. 9\}1\
e 2] W7t W ztel] ARS-E = Aol LrJr?/‘r -
I A0 vhm Tk A o] - vl LA
glo] vheah, ABAE S7F Agk o] Tk Teng
S92 wjele] W2hg FulE wo) cheke et vl
2] 2Eo wX= gES £493191 3L, Mohammadian}
Zhang® Bolngls AEAE T dEle Aol
Pincfin 3120 210] Wlel, B7] §+, 3] LEA )
Wzel 70 BRE AT, AAEH AR
HiElE] A5 SR A=A 37 ' Aol Wzt
Aol WA el hste] AT Tl EH
3 E9 W e 7} Ao £ dE

gy

[o2

T'his is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org/licenses/by-nc/3.0) which
permits unrestricted non-commercial use, distribution, and reproduction in any medium provided the original work is properly cited.

281


https://crossmark.crossref.org/dialog/?doi=10.7467/KSAE.2022.30.4.281&domain=http://journal.ksae.org/&uri_scheme=http:&cm_version=v1.5

3 - 2 -

ol w2 Wzt 54

fllo
o

S~

2
[o
il
3
=1
M
1
ol
32

L 2
ol = i ghe] o] KE 7 g ol ettt T1= <l
s 7hd e TR STt AR s 2akd A B
Ele] 714 7114 Adgel Askd o e nm A
y7te] e shtt? oo Axl 508 ZH el ¥t W
Haoto] ZE UF-o] W7t e Fdel tiak A A <
TE JAEAL Kim T BE O] R {5 P
T3 37 s el v AE mk glok B3 A
B S A BE O SEREE oS8kl BHI
W7t sol mgol U] ek

iz
re
-
=2
>
rr
1
i‘?
Y
o
o

CER x}z}z}ix}woﬂ #A71e) H%H HHE Q7121
ko] el e) B e o] W g g2 919 tlxel A
45e APAAT AGAER] Y B3

A2 FAE) 7L BEY) iR, 4
2 Y7ol B8 5 e Pere A7

o d
ek

37490 LA 8 B4 2 199 StarCOM+ 8
AHgEtel e AN WA, FEe FH]
A oA Y2t A5 U F e US4

Bk

2 3 29 U Y

21 #ME AH U S5 2
a2 oll ARE- 2pe A gt 7] Al Abs A} gk
A2} Fotg] oA A AbgE Ak o = Ale 27, A
F(w), A3L(h)7} 247} 2.42 m, 1.16 m, 1.23 m®]T}. CATIA
V6'E AHE-Ete] A A 3 3 ujE el ek BE 9

Fig. 1 3D CAD model
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Fig. 2 Computational grids
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Table 1 Simulation conditions

Temperature Heat generation Material
Battery 340K 550 W Iron
Motor 350 K 300 W Iron
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Fig. 3 Velocity magnitude of the base model: (a) Top view
and (b) Side view
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Fig. 4 Simulation cases: 1~3
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Fig. 6 Velocity magnitude of the case 2
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Fig. 8 Simulation case 4
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Fig. 9 Comparisons of maximum temperature and drag
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Table 2 Comparisons of maximum temperatures and drags
between the base and the optimal cases
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