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Simulation of Leakage Electromagnetic Radiation from Vehicle due to Battery
Management System
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Abstract

Because existing information on leaked electromagnetic waves is not available, a model and simulation method are required to gen-
erate this information. Owing to the complexity of the problem, a feasible simulation method that considers the characteristics of the
leaked electromagnetic radiation from devices inside a vehicle and vehicle body frame effects is proposed. The known leakage spectrum
of the device was converted into a time-domain signal using inverse Fourier transform. Because the device was modeled as a dipole
antenna, the distortion of the dipole must be compensated. The antenna was then placed inside the vehicle and the leakage wave was
simulated using the commercial CAD tool CST. The correlation coefficient between the generated signals was computed, which showed
that the dataset was statistically independent.
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Table. 1. Dipole antenna compensation coefficient.
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Fig. 2. Compensated and uncompensated spectrum of the
dipole antenna at 1 m away from the dipole.

of, tho] Zof 9gt o3 TV AARS & & Uk I
718 F WHOE 44 ool F £ B4R 0E

~FEY Hyo|th £ v A5 A W] Folz
BMS 2HEHS 9 glo] A3 AATFS & F gt

—
1 BA (o=}

. At =2t AlZefofd

s AA 79 a3E s stAl 1t
= e 5”417} SAgTE B3 thol & Srelvhe] W
(orientation) 54 %

oM BMS F-&9] o2 o4 f3] ¢t 1] 7}11 5}01% K

ol Fth X}Xﬂfﬂr A7 FQ1 vk \:f': A 271 Exﬂ
(perfect electric conductor)Z 714 gttt

At W BMS -9 A3 X5 & 5 Qlo], 1
491 7o) 87N o A A 1Al Al 7HA] WO = Wi d

o
ol



Observation point .
6:10~90° L]
$:0~360° o ‘\\ - (8=0% Truck
010, g =
* k \(A \‘.‘ Compact car
10m \\\ \\_
. N
. Sem,
X(4=0°) e +
Ground : PEC

28 3. A% 3AS A% 857
Tho] & et ujA]
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Table 2. Vehicle dimensions.
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Fig. 4. Estimated position of BMS inside SUV vehicle.
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