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Safety assessment of electromagnetic exposure of walk-through metal detectors

operating at 6.48 kHz
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ABSTRACT This study aims to evaluate the safety of electromagnetic exposure of passers-by (adults and
children) in the electromagnetic environment of walk-through metal detectors operating at 6.48 kHz. The magnetic
induction intensity and induced electric field intensity in a human model were calculated using COMSOL simulation
software to simulate the operating environment of the electromagnetic walk-through metal detectors and compared
with the International Commission on Non-Ionizing Radiation Protection (ICNIRP) public exposure limits of 27 pT
and 874.8 mV/m. The magnetic induction intensity was the highest in the human body when directly below the walk-
through metal detectors near the coil side. This intensity was observed on the arm near the door panel 2.44 uT
(adults) and 1.86 uT (children), corresponding to 9.04% and 6.89% of the ICNIRP limit (27 uT), respectively. The
electric field intensity in the CNS tissue was the highest in the human body when inside the walk-through metal
dectors, distributed over the scalp and skull near the coil side, 1.27 mV/m (adults) and 1.1 mV/m (children),
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corresponding 0.15% and 0.13% of the ICNIRP limit (874.8 mV/m), respectively. The simulation values were below

the public exposure limits set by ICNIRP, indicating that the electromagnetic fields generated by the transmitting

coils during the operation of the walk-through metal detectors do not pose a health risk to humans owing to

electromagnetic exposure.

KEYWORDS Walking-through metal detectors, Adult model, Child model, General exposure, Safety assessment
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Fig.1 Human model
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Table 1 Dimensions of major body parts for adults and children

Nk 3k / m Head KT / m Body

Human R, R, R, L, L, L, L, L, L, L L,
AN Adults 0.0800 0.0850 0.0920 1.750 0.0375 0.20 0.560 0.68 0.93 0.23 0.03
JLEE Children 0.0588 0.0624 0.0676 1.229 0.0250 0.16 0.425 0.45 0.62 0.15 0.02

14  AFENTEBEH

AL N S E, WD,

br b — % K FH 4 B Cole-Cole #4151
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Fig.2 Simulation scenario of adults and children in the WTMD: (a), (b) in the middle; (c), (d) near the coil side
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Fig.3 Distribution of magnetic induction intensity for adults and children in the WTMD:
(a),(b) in the middle; (c),(d) near the coil side
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Fig.4 Cross-sectional view of magnetic induction intensity distribution in the WTMD for adults and children:
(a), (b) in the middle; (c), (d) near the coil side
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Fig.5 Cross-sectional view of the magnetic induction intensity distribution of the heads of adults and children in WTMD:

(a),(b) in the middle; (c),(d) near the coil side
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Table3 The maximum magnetic induction intensity inside the human body when adults and children are
in different positions
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JLZ Children 224 1511 In the middle of the WTMD 1.02 3.78

R 132 In the side of the WTMD 1.86 6.89
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Fig.6 The distribution of induced electric field strength for adults and children in WTMD:
(a),(b) in the middle; (c),(d) near the coil side
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Fig.7 Cross-sectional view of the induced electric field intensity distribution in WTMD for adults and children:
(a),(b) in the middle; (c),(d) near the coil side
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Table 4 Electric field strength value inside the human body when adults or children are in different positions
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Model Location Induced electric field Account for ICNIRP
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Fig.8 Cross-sectional of the distribution of the induced electric field in the head for adults and children in WTMD:

(a), (b) in the middle; (c), (d) near the side of the coil

A7 AN TR L N Sk 38 HR R o 4 2R G 4 ) TR N 5

& 5 KAE ) /NT- ICNIRP [RAE (874.8 mV/m) , (Al i,
ANEENE NAK MR AR 22 22 G ik A

K5 BEARIIELTARCER LML RGHR KRN BT EE
Table 5 Electric field strength value inside the CNS tissue of the head when adults or children are in different positions

R (AL KB AR PR KRG R IRE / (mV-m™) i5i ICNIRP [RAE AT ELZE / %
Model Location Electric field strength of CNS tissue of the head Account for ICNIRP
JREEN AT ] 1.14 0.13
Adult In the middle of the WTMD

A1 I In the side of the WIMD  1.27 0.15
JLE LR E] 0.88 0.10
Children  In the middle of the WTMD

K1 I In the side of the WITMD 110 0.13
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13 mV/m, A ICNIRP [R{H (874.8 mV/m) 1] 0.55%
H10.34% o %F Tk AR pI 2 R LA, A N )L
2 (VA 7 W T S 1 8 i 2 ) R 125 Y Y VA
Yy KAE N 1.14 mV/m. 0.88 mV/m 1 1.27 mV/m.
1.1 mV/m, (5 ICNIRP [ {& (874.8 mV/m) [¥] 0.13%.
0.10% F10.15%-0.13%. FH L] 0L, 2246 1] AR I 7=
AR LGS IR B RN RO N B L B 7 A B X ) i
JRRE AR o

4 g
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— BT, 5 KAB 35050 73 A 78 N AR 19 16 R 508 B0 2 i S
2 Bl 03— (%) R B30 5 %o Sk i R ph £8 R B K
IS L3750 P, M A N B ) LB A T 2246 1) 1F Hh ()l
HEI 2% P — M, B RAE 3 BLPE bR N B A IR
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