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Numerical Analysis on the Comparison of Cooling Performance

according to the Cooling Line Shape of Electric Vehicle Motor

Young Hun Lim

Department of Mechanical Design Engineering, Graduate School of Industry,

Pukyong National University

Abstract

The automotive industry has evolved through many changes.
Due to global warming, new powertrains are being
researched and developed as we gradually change from
conventional fossil-fueled internal combustion engines to
eco—friendly vehicles with low carbon emissions.

In this study, a numerical analysis study was conducted
based on the &88kW drive electric motor, which is the
powertrain used in the IONIQ electric vehicle. The first case
of numerical analysis was conducted by removing and
disassembling the drive electric motor made by the
manufacturer, and the numerical analysis of the second case
was conducted by changing the shape of the water jacket,
which is the pipe through which the cooling water flows.

The properties of the glycol water used in the numerical
simulation of this study were taken from the commercially
available DOWCAL 100E product of The Dow Chemical
Company.



The turbulence model used in the numerical analysis was the
SST k- model.

For each case, the numerical analysis was performed based
on the rotational speed of the electric water pump and the
volume ratio of the glycol water.

As a result, it was found that the cooling effect was
increased by increasing the shape of the water jacket, i.e., the
area, and that the pressure increased at the highest speed of

the electric water pump.
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Table 1 Motor Specification

T tfdk AlYe skl ofol oy AH] AHME Faslon, TE e}
A

AE2 YEHZ(EWP) o thak AL Table 1, 2 o YERAATH20].

iR Al
4 A E7) 2
Hdl =4 88 KW
47 & 77 KW
A B3 295 Nm
HAY JAEE 10,300 rpm
AA A& E 2,350 ~ 6,000 rpm
A 27 -40 ~105 C
SRR ey
Table 2 Water Pump Specification
&= A
82 EE TE
2% 27 R
s I HdEE 1,000 ~ 3320 rpm

135 ~ 145V

&% # 2 12LPM(0.65 bar)
AAAT 25 A ©|8(14V A])
AEew 27 40 ~ 105 C
A4 e 27 40 ~ 120 C
Wzt e 75 C
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Figure 20 Boundary Conditions - Case 1
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°]% Figure 200 YEPH AR DS Case 12 A3
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WA HolER B9 247e )
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Table 3 Boundary Conditions

Solved Program ANSYS CFX Boundary Wall No Slip Wall

Heat Transfer ) )
SST k- model Non(Adiabatic)

Turbulence Model )
form Environment

1 Wall Inside
Inlet Temperature 25[C1 Wall Temperature )
105[C]
Inlet Volume )
Variable

Inlet Pressure 0.65[barG]
Flow Rate

Fzol fape sl A e,

S
@ _ 5 c 5 (ex : mi/h), S8 A (RPM)

Q5
T3 PR Inletol] A-8%+= Volume Flow Rate:™= Table 4 o] tFeRfAc}

Table 4 Water Pump Volume Flow Rat

RPM
) 1000 1500 2000 2500 3320
(rev/min)
LPM
) 12 18 24 30 39.84
(L/min)
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