Fa3E FHsi X B T Wk ok ¥ ¥ R Vol43 No.5
2024 4 10 A JOURNAL OF TIANGONG UNIVERSITY October 2024

DOI:10.3969/j.issn.1671-024x.2024.05.010

HoREREFRMAZNERZEM

O HARLEFELEERLEXE LRS!
(L R RS BT RE, K 300387; 2. KHIH TR KEETTHTRE R HL ) A8 (4 5 Al o st
4o K 300384)

i E: ML ER VSR AL B AN, FABET LR AL ERARFEATLZREHA
B LRI E NG RAAREGTARART 24 ARG RENRMATER, T IRAET AATRRL
By B RN TR BB BB B 5R B RE A bBOK R (SAR 1E ) R KR e Hem AR R
Gt Z e ERERNT Ea LA WM R A AN H, FHT A%
B, It 545 A FRAETE B 34T T AP . &R AW KA sk ek o ik R & T F LA B ey 2k
BRI A BAE KA O SRR AR R RE 3R A 7 0.86.0.81 A= 0.18 A/m; KA sk Ae bk R A &
LZRENYRRENERTEFER, Eh55 APTF6y a0 E IRAATE B LA RIAFA—8M 2 T &
v, B i A VR S B SE A

KGR E R B A B A TRAAIE B

FESES: TMIS XHERFRAEAD: A XEHS: 1671-024X(2024)05-0066-09

Electromagnetic safety of one—way single—wire power transfer system
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Abstract: To solve the problem of electromagnetic safety of one—way single—wire power transfer system, firstly, a one—way
single—wire power transfer system and a human body model with critical organs were built. Secondly, the limit
range of electromagnetic field strength around the system was studied according to the domestic electromagnetic
field limit standard simulation, and the degree of influence of electromagnetic field at different locations of the
system on the maximum value of electric field strength, magnetic field strength, current density and specific ab-
sorption ratio (SAR) of vital organs in the body was investigated. Finally, the electromagnetic field distribution
around the one—way single—wire power transfer experimental system was detected by a three—dimensional elec-
tromagnetic field measurement device, and the limit distance of the system was derived and compared with the
simulated limit distance for analysis. The results show that the electromagnetic field strength at the transmitter
and receiver are higher than the electromagnetic field strength around the single conductor. The electromagnetic
field intensity of the right kidney on the transmitter, receiver and single conductor are 0.86, 0.81, and 0.18 A/m,
respectively, and the degree of influence of the transmitter and receiver on the vital organs in the body are obvi-
ously higher than that of the single conductor. The electromagnetic field strength limit distances obtained from the
experiments and simulations has excellent agreement, which proves the correctness of the system electromagnet-
ic safety of the study.
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Fig.1 Distribution of electromagnetic field of one—way SWPT system
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Fig.2 One-way SWPT system used in this thesis
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Fig.3 Simulation model of one—way SWPT system
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Fig.5 Electromagnetic field wire distribution around system
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Fig.6 Distribution of electromagnetic field intensity around

system

& 6 2T AT A, RGeS v | B R I o
1) FEL T 7 58 A ] 2 33 i R 422 WA ) L 10 47 2% B2 A
X UREC T, BRLT 2R Ji F] ) H R 5 A X R U
55 3 P B R GUERAE , R G0 LA B R, R T
%o ARSCHR R E N AN ) F R i B RRARLAR U, X L AR
RGN G, i BRMEVE T . AR H AT,
AT K AIPRIE 354 GB8702-2014, E AN 56 1y bR
#EA ICNIRP1998 ! ICNIRP2010'*! [ IEEE C95.1,%
JEFIAS Z 45 v fefi T A5 3250 B, DUDRE I 45 A 7 B
Y WG B RN R 1 R

%1 ERERRRETR R B 7R R E
Tab.1 Electric field and magnetic field intensity limits in

domestic and international standards

IR E/(V-m™) BEZRE H/I(A-m™)

Rl Pl FAVIN k. FAVIN
GB8702-2014(3~30 MHz) 67/ 67/ 0.17/f%  0.17/f"
ICNIRP1998(10~30 MHz) 61 28 0.16 0.07
ICNIRP2010(10~23 MHz) 170 83 80 21

IEEE €95.1(3~30 MHz) 1842/f 823.8/f 16.3/f 16.3/f

FIEBIAR RGP IR 12.69 MHz, JUJHL
Yy WS BARBBUEINGR 2 Fios o LR X e E A
Hb 4 PR BR TR , nT LA B AR v L E B i 38
JEE G i R FRARLC G T [ MR o , (] il o 2 BT e
BRAE LE R SR AETE Ry A o PRI , AR SR I A A o




-70 -

X B T Ik XK % % #®

R

GB8702-2014 TR MY 18.81 V/m V£ K i 3798 B (1 BR
{H, R 0.048 A/m VE MRG58 B ) FRAEZEA THF9T o
£2 HBIF.EEEEEENE

Tab.2 Specific values of electric and magnetic field intensity

MR E/(Vem™) W7 EE HI(A-m™)

R Wl I Wl N
GB8702-2014 18.81 18.81 0.048 0.048
ICNIRP1998 61 28 0.16 0.073
ICNIRP2010 170 83 80 21
IEEE C95.1 145.15 64.917 1.28 1.28

A 9 B 18.81 V/im 3758 % 0.048 A/m [
SAH, TEA PRI FLR 45 R 5 A B v i 1 — Ak s
4T B S (LR 0, 15 21 B0 m) B2k FL BB AL T R GE 1)
FE, L7060 IS 1 B AR e e 3 IR ALY BBl an el 7 s

(a) HLIZ R IRIH LR

0.63 m

0.55m

%

0.79 m

(b) W37 BE BRAA YL ]
E7 BHFEEREEE
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Tab.4 Comparison results between simulation and
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limit distance
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eSS g UES S
A 1.32 1.23 0.63 0.58
B 1.68 1.54 0.79 0.73
c 1.08 1.03 0.55 0.51
D 1.66 1.53 0.61 0.55
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