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Analysis on Induced Current Density Inside Human Body by 60 Hz
ELF Magnetic Fields

B85 W - R OB &
(Suk-Won Min - Ki-Hyun Song)

Abstract - This paper analysed the characteristics of current density induced inside human body by 60 Hz extremely
low frequency magnetic fields according to varying conductivities of human model. Human model was composed of
several organs and other parts, whose shapes were expressed by spheroids or cylinders. Organs such as the brain, heart,
lungs, liver and intestines were taken into account. Applying the boundary element method to the human model, we
estimated effects on the induced current distribution due to differences of the organ conductivity and shape. We find
organ conductivity influences most and a cross section area and a position of organ also gives effects.
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Fig. 1. Cross section of human model
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Table 1. Configuration and coordinate of organs
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Fig. 2. Surface meshes of human model used in numerical
analysis
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Table 2. Organ conductivity assigned to human models
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Fig. 3. Distribution of current density induced at central cross
secton of human body (x=Ocm) when x axis
component magnetic field toward the back from the
abdomen is applied only
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Distribution of current density induced at central
cross section of human body (y=Ocm) when y axis
component magnetic field is applied only
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Fig. 5. Distribution of current density induced at central
cross section of heart (z=125¢cm) when z axis
component magnetic field toward the leg from the
head is applied only

FEAFLERIL BT Yo}, T3} FEEY FES =A
o] 0.358/mz HlaH F31 © 0
A& By

29 Cx AVE A3t 7|etRgiute] R go] 052 5/m
2 EY P7IREL ZAE0] Yol AR fEARY
TE WA ugen EEEYE BEAA 0349 mA/mie A
AE By

ot X

ag 5= dRAZ A Awds z
(z=126cm)ell A2} 29 Af FEAFIEE FRHAES



BRPEFIRE 55C% 238 2006%F 27

oltt.

29 594 @ 4+ g5l Ade) Edgol 070 Smz At
71EtR-9le) EALRY uf$ Fopx AAolM 0.1202 mA/m?
9 Ao SEJFUSE B =9 49 £380) wo}
fEAFUES Wy Yo 43Pn 13U T & UK

£

4.8 2

E =8dMe duEAd 37t JdARdS dAsted FA
824We2 60 Hz SAFT A s dAd feds
AFAEZ AA 2719 AL o8 of" JFE @eA
g HEH
HEZAZ Arle =AY 277 fF=dFEAEAD 7
2 A4S uAY AV 9w 2 AT EF Jd%E
I Yee ¢ 5 Ut B REAFLEE 9¢d) =4
o] Z7|To] WYHE Aol opxn FH & 2d &
&7 AdA Aoz AL FHE ¢ F AN wdabA
AW F=AFEEE AGaA A7 Haxe A
4 3718 =AEE FEsA spodan AAe 7 e
FEAFLz ofd 2L mASAS <7 A
23 9 77k AAELS sdsor & ez A

AANR-S] FEAR D= FaAE A 719 833
uTE A718 9 HAA7L o 3mA/m?Z AARD/NTF &
EAR 2 A 71FEAQ 10mA/m? B FEI 2eS
d & AR ol HS HZ EAV Ha de Ay
FHe FSAFRF AZAA S BT FFA AX o B2t
2 Aoz AG@o

dAlel 2

]

e

a3

[1] SW. Min, ]JB. Kim, DI Lee“A Study on Corona
Characteristics of Symmetric and Asymmetric
Conductor Bundle for 765kV ~ Double
Transmission Line by the Use of Corona Cge”, Proc.
of 8th ISH, Vol.3, pp. 457-460, 1993.

[2] S.W. Min, J.K. Park, J.B. Kim,“Conductor Bundle
Geometry Optimization in view of Conductor Surface

Circuit

Gradient”, IEE Japan, vol. 111-B, pp. 1065-1072, 1991.

[3] T.Takuma, T Kawamoto,“A Very Stable Calculation
Method for Ionn Flow Field of HVDC Transmission
Lines”, IEEE Trans. on Power
PWRD-2, No.l, pp. 189-198, 1987.

[4] 91491, A&, WAZ, oy &, WEZ, “7T65kV 2F 2
A A QA 4 AEA FRHE AY, AF
A, gt A7%ks =§A, 5%, A 453, pp
301-309, 1996.

5] 949 F38& ¢ =HE&S u2g 765kV $HAFY
QA Fx AAHNN, dFgA)E3 =&, 6&, A494,
pp. 341-345, 2000.

6] 94, $714, 435, F
2% 7656V SRS
FEE #47,
461-465, 2004.

[7] IRPA/INIRC, "Interim Guidelines on Limits of Exposure
to 50/60Hz Electric and Magnetic Fields”, Health
Physics, 58, 11, pp. 113-122,,1990.

[8] DIN/VDE,"Safety at Electromagnetic Fields: Limits of
Field Strengths for
Frequency Range from 0 to 30kHz”,
0848-4/A3, 1995.

{9] NRPB,"Restrictions on Human Exposure to Static and
Time Varying Electromagnetic Fields and Radiation”,
Documents of the NRPB 4, 5, ppl-69, 1993.

[10] ACGIH,"Documentation of the Threshold Limit

Delivery, Vol

Persons in

DIN/VDE

Protection of

Values for Physical Agents in the Work
Environment”, Cincinnati, Ohio, 1998.
[11] CENELEC,”"Human Exposure to Electromagnetic

Fields(OHz to 10kHz)”, CENELEC Std. ENV 50166-1,
1995.

[12] O. Bottauscio, R. Conti,”"Magnetically and Electrically
Induced Currents in Human body models by ELF
Electromagnetic Fields”, Proc. of 10th ISH Vol. 5-8,
1997.

[13] T.W. Dawson, K. Caputa, M.A. Stuchly,”Influence of
Human model resolution on Computed Currents
Induced in Organs by 60Hz Magnetic Fields”,
Bioelectromagnetics, Vol. 18, pp. 478-490, 1997.

[14] O.P. Gandhi, JY. Chen,"Numerical Dosimetry at
Power Line Frequencies Using Anatomically Based
Models”, Bioelectromagntics Supplement 1, pp. 43-60,
1992.



Trans. KIEE. Vol. 55C, No. 2, FEB, 2006

ol o 2B 8 E)
19589 19 394, 19819 A& Fdo
A71Fstd £4. 19843 T g A7)
T ZQ(NAD. 19918 F g A
71gsta £4(FEh). 19843 ~19913 ¢ A7)&sta) wabaA,
A JNedTd ABdTd 2F. 19%6 Tel : 041-530-1338
d~1997d dE REOS BERS B Fax : 041-530-1548
A £HFY g FRI|eFTEE By E-mail : songkha@nate.com
Tel : 041-530-1338
Fax : 041-530-1548
E-mail : swonmin@sch.ac.kr

3 7 HR # 8
19749 59 2794, 20008 A Fd
o A7 FES B9 20024 5 U
A7) B3 YA, A 5 0je

e o off

60Hz ELF XtAlof 2|# s F HMFUL Y : 81



