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Over 150 kW Class CHAdeMO Liquid-Cooled Charging Cable and Connector
T. Mizuno, H. Saita, S. Otani, S. Morikawa, N. Sato, and K. Ishida
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In recent years, there is a strong demand for shortening the battery charging time in EV because the capacity of
batteries installed in EV is increasing, and there is a growing need to introduce DC high power EV chargers to the
market. Then, it is required to realize a charging cable and connector for DC high power EV chargers. The optimal
solution is to apply a liquid cooling technology to them for forced cooling by circulating a coolant. Therefore, we have
developed a liquid-cooled charging cable and connector for over 150 kW class DC high power EV chargers conforming to
the CHAdeMO specification ver. 2.0. This paper mainly describes the applied liquid cooling technology and the evaluation
results of cooling performance for the liquid-cooled charging cable and connector, which meet the target cooling
performance.
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Table 1. Specifications of over 150 kW class CHAdeMO
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liquid-cooled charging cable and connector.
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Fig. 1. Overview of over 150 kW class CHAdeMO liquid-
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cooled charging cable and connector.
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Table 2. Target cooling performance regarding
temperature rise of over 150 kW class

CHAdeMO liquid-cooled charging cable and

connector.
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Fig. 3. Typical temperature rise characteristics of each
part of the liquid-cooled charging cable and

connector with charging time.
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Fig. 6. Relationship between the heat inflow rate from
current heating conductor to coolant and the

coolant flow rate.

ZZTC, BT S ALK & 72 ) OB (W],
HIOEEE plkeg/m?), WO EC [J/ (kg K) |, &
HEU [m’/s), GHORE FFEATKIET5EUTO
ATEH SIS,

q@=p-c-U -

B 6 1%, HLASEEHAL ~A4, HABLATLERE
W (200 A~ 400 A) B X OTEHBERE (-10 C~+40 C)
Lo 72T T O HIFFERHfAS R0k LT, A
R HEEEADOBGEAE (LUF, S HEAOBGEAE L L)
EGIREOBBRER LSO TH S5, KEGHIZIE—D
ORRTEEINL ZEITERBIMET . Thbh, G
DOBGEAZE LG = ORI, SRR,
WER IR L WEASH S EERXS. 22T, &
AR DR ENL, WELOBIREE & F DOIRERAFED#E NI X
LHEIMEOfRE L THN T AZ LIZHET H2LEN
HbH. ThbL, WHORKERIET (05 MPa) % FR
& L7 DHEIFIIC BT, B ORI Tl i
MEEXRELTEZDIIHLT, BMEOEWEETIEE
BRmA/ NS D, F70, W=D 05 L/minfefE %
& LC, WHAOBGRARITFERE ORI LT
05 ~ 07 OHPHTHEL2IIIINT 525, WER=EOKRT
W L IR ABUSAR T 3 2 85k 2R 4. @B HEATO
FEEE L, FEARMICBERFCEEROIMINRE, Buksh
HEE EGEAANTATA2HE LI 2 3N TSN
HbBEZLIENTELIZD, HEAOBGEAFILEELRE
BOEROIRE A m & FLERE &2 BRI E O A EE LR
FLEZLIENTES.



2021 7 v

< 1 Charging Current: 200 to 400 A O Coolant A-1

= 90 - Coolant pressure at cable inlet: 0.1 to 0.5 MPa ACoolant A-2

el 80 ] Ambient temperature: -10 to +40 deg C OCoolant A-3

€ 1 ©Coolant A-4

704

S 1k

5 01,14 P

€ 5 VDR AT =50K

8 vy

o IR I8N %\

S 40 4V Al Sl s

v Ny &\

18 N e §‘~--

S301 % Cow., TEL T S e )

e TN R E 0on- 8T8 S— .

| W el TTvpe... O Tm=S & G--«—400 A

2204 AL e T O e

S B e @60 T30
‘‘‘‘‘‘‘‘‘ B C T, - ).

€101 S S 1

© o . . : . TT200A

0 0.5 1 1.5 2 25 3 35

Coolant flow rate (L/min)
K7 a7 yumTFEomE s L @i o B4R
Fig. 7. Relationship between the temperature rise of

connector terminal and the coolant flow rate.
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