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Analysis of Electric Water Pumps for Electric Vehicles
S, o|E 2 Hryer

Dong-Hwa Shin"", Byung-Ho Lee?, Dae-Hwan Jung’

{Abstract)

This paper is about an electric water pump used in an electric vehicle cooling
system. An electric water pump is operated by a BLDC motor compared to a
mechanical one, so it operates only as much as necessary, improving fuel efficiency.
The use of an electric water pump reduces exhaust gas and has the advantage of
being free to install, so it can be applied to automobiles, ships, and aircraft. In order
to optimize the production of a BLDC motor used as an electric water pump, FEM
and electromagnetic field analysis were performed. The dimensions and materials of
the stator and rotor were selected by applying the values obtained through the
analysis. In addition, the output characteristics of the motor were analyzed through
parameter analysis and shape change through self-equivalent circuit analysis to reduce
the outer diameter and increase the torque. The electromagnetic hazard of the PCB
board was verified, and power integrity analysis was performed to reduce resonance
and noise.

Keywords . Electric water pump, BLDC Motor, FEM, Electromagnetic field analyses,
Power integrity analysis

1* 439, FAR), d=Eejddieln Fu)iH A A7|9 W4 1% Author, Prof., School of Dept. of Electrical Engineering,

E-mail: sdh2@kopo.ac.kr Gumi Campus of Korea Polytechnic

2 A3, ARGt AV AR W 2 Prof., Dept. of Electrical Hydrogen Automotive Engineering.
E-mail: Ibh@eagle kit.ac.kr Information & Technology KyungNam College

3 A, @R Atad 3 Company : Daegil Industry Address : 158-10,

E-mail: dwjeongl1971@naver.com Gokcheongeomdan-ro, Ungchon-myeon, Ulju-gun, Ulsan, Korea



IR EEe =2 A27E AH5=

T

A7|AFsAe] s KE, aiEe
84 g ol skt Wad 14 U
Hie Werjae] @7h Al o]fjoll & Hybrid
Electric Vehicle[1], Electric Vehicle, Fuel Cell
Vehicle 53 2= X7 A=kl wijefe] §z2]
& S Hel AT ek A4 PeEs
Aol ofsto] FAR oh WZhpo] {2 <l
of szl wleslel BB I 5O
A7F Y = S Qloh

ofo] ¥kl HeA HEHEIZE HEE FAE

4
Lot Y47t Badt v Aol wol

Sl

2

Wzie]
AR o] 31ol FokAle] w7k v
3 3. B Rl A7 Rl A
FHL A YEEIY AAG AL 3ol

BLDC e|9] 7]9l7]40] 240] w|aia} S,

Fig. 12 g2 ffegzolnt. de4 5

(b) Elcetric Water Pump

Fig. 1 Electric water pump for electric vehicles
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Table 1. Design through electron field interpretation

gz | 78 FE 60wl | =9l
Motor Ass’y Air-Gap 1.4 [mm]
93/H7 | 60/26.8 | [mm]
A3 o] 15 [mm]
. N— SE%F;%R CORE A& | 50PN470
n : &2 9 [Slot]
G/ HEERR o &% Opening| 24| (mm)
: I U V V V V V ' A7 0.94 [mm]
- EE WINDING *Ji%# 28 |[[Turns]
Reverse electromotive force A4 Y
— WIRE A2 | AL-EIW
ROTOR TYPE IPM
i : 47 24 [mm]
g ROTOR [ o | 15 | mm
) RfsTspR CORE A1 | 50PN470
ol L= = ! EPS 6 |
(b) Power Performance MAGNET A N3SSH
Fig. 4 Motor power evaluation Br 1.23 [mm]
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Fig. 6 Dimensions of stator and rotor

Table 2. Rotor partial analysis
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Fig. 7 Speed/torque characteristics for load
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Fig. 8 Radiated Emission
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Fig. 15 Schematic diagram of BLDC motor
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