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Abstract In order to study on the situation that there is an energy sender to provide energy for
multi-loads in electrical equipment and weapons systems applications, the circuit model of wireless
power transmission system is established based on the theory of magnetic resonant coupling, and the
expression of transmission power and transmission efficiency are derived. Theoretical analysis shows
that the transmission characteristics of “single-emission and double-receiving system” is similar to the
nature of “single-emission and single receiving system”. Resonance frequency bifurcation was existed
in the system when the coupling coefficient between the transmitting and receiving coils is large, and
frequency bifurcation phenomena gradually disappears with the distance of the two coils increasing.
The resonance frequency is varied with the changes in the radial distance when there are two receiving
coils, and the more offset, the more obvious. The transmission characteristics of this system are
researched by OrCAD simulation software and experiments. The results show that theoretical analysis
is consistent with simulation analysis and experiments, and the theoretical model which is built in the
paper can accurately describe the transmission characteristics of the system.

Keywords: Magnetic resonance coupling, multi-loads, frequency bifurcation, wireless power
transmission

1 3= R L, BT 0 i 4 R
o A AT, HOKE. BN EE S Y, [
KB R R ﬁﬁﬁgi;#%ﬁﬁ%i%%ﬁ*
B BB R TR R R B s L LSRRI :

B L e B AR BRI R R, AR st i
Bk DL B HERE NN AR, ER2ERAE
fioh 3 HRL RE A% i A W] LR AL BT 35 o i BORFE AL AR

2, WHEAMAE G TAERE S, h TSm0 R
AL b A S BORAFAE BEHE L AR AR A 3 748 2 AN

HR QRP IS BB H (61104185)
WA B 9 2013-05-30 ke H 3 2013-08-06



192 B L R %

HAI R, RSEMME RS, N LHE LB RE
SR E AR AR HR, BT S
{1 P B SN B AR T AR IR AR A RS S VR I HLEE, A%t
RG] KPR A LB AR TR AL, &
Vel I K 22 I A A R AR A R i, A — R IR I 2 1
CRE & B B B L BRI BT R 55, ok e it
HL 3 L e 2 M) R ) B A S A A DR U

V) E R R AE B AT g B AT R A WS
{17 1% % o

2007 45, MIT (8 78 ] AR F BERE & LR BER
S5 T 2m A 60W T i, bREE KEEE R E
AL ARRITF UG, IF BN 22 AR G50 R R R
ERZHE AR O R, B EEE RS
TAREFAF T« B Blle” RIRERE & LIk B = L
AW, FL b, ERBRNHAPSEE R
R 3 i B 7] B Ay R S B2 AN B 005 B RE A 1B IO
BN AN E AT X 2 R R G AT TR T, IF
WA 7 — Mt e . SCHR 51 SE 36 T Bk — > 3k
BB T, H RIS BT IR S
BT SCHR[610 2 N IL4R 2R B AT T 9T, IEWI T
gk gk T DA N SR R, HORBE BRI B S
SEIR 2 B8 () A X A7 B s SCER[7-1018F 78 1 5 R Ik
vy S A (1) 2 A FUBRAEAS R B AL ke e, H 2
FIT g A5 Y v W T B Bl 28 B R A 2k B T L iR 28
BE IR B2 o AN SO T RER & LR R, X R R
I (1) 2 AN AL T R P THE “OROR B R
GUHEAT S ONRE A B R, IR 7 3o b A S
IGAE T Fr AL IE AT, O TR THR L E S

2 BANWHBEERAGEES S

21 REGHBEIRE

HL T SR AR 8 G T 2k e A i R G R RO 4R B
B G 3 B A — 5 107 R R IE, M 24~ S5 6
R ity 2L AR [ ] A A 2R 1) e B R YA Ak T ki
25 WY I W3 A RGE B R, BRI SR B — AN e &
R 1% i g 22 A FH HL A7 A TR IR AL A R

RO I T R e A R B ) R X
AWM, R 20 0K 3 2 P 1] 1 5 12 oLk e . HA A
25 Bl ) R B R S AR, [RGB 2R ] 5 1k 4 [
V) P B R At R, R R N A T B 1 B R
Ao HIRAFE MR BERWE 1 iR,

201442 H
Hdbl
My Ra
/ La1 Car Ly RLI
. Mad
Raz
‘\v) ldzchz Ly RL2
Mgz

BL “RR R AR
Fig.1 Circuit model of “single-emission and double

receiving system”
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Fig.2 Calculation model of the equivalent circuit
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Fig.4 Current of pickup coil varies with frequency
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Fig.5 The scheme of experimental devices
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Fig.6 Power transfer characteristics of “single-emission and double-receiving system”
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Fig.7 The influence of resonance frequency with double-loads
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