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Fig.1 Joint model of WPT system and active magnetic

shielding system
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Fig.2  Joint circuit model of WPT system and active

magnetic field shielding system
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Fig.3 Simplified circuit model of WPT system
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Fig.4 Simplified circuit model of active magnetic

shielding system
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Fig.5 Direction of magnetic induction intensity

generated by the WPT coil and active

magnetic shielding coil

N, AT SCER H bR XN ) 3 B, 5 LA
H bR DI 7 A 5 UG SRV 5 B By /N T
Te] AF S 1) e W SR S T B
XFF 1 s B TE Lk FE L AR G, HR S i £k
R B Y HL T (1, L) BRI frpr, T LA
LRGN SR By BRI £y H ]
W, KRBt (8) pron,, Rk p2E —& 7
RGN SR E By H BB N 25 [8] 75 [6] 265 8803
B, TR X FEI 18] A A2 AR . S CE e R G0
FOEBATIG I, F0 T, J&— &1, REE BIRE7 0 =
FIFT 1] 1y wpr HEAE [ Bypy | SR oy FIFHAL
@ ey FERY,
Bypr = (I Bypp, | 2 41 Bypr |y +1 By 1 2) -
Sin(wWPTz + §DB,WPT)
By = | By ‘rB,WPTSin(wWPTt + @y wer)
Oypr = 2T/ ypr
(8)
AT Bypy, |1 By, | HLL By | 53501 TELR
FEHLRGEAE « 7 18]y 7 10 2 J7 [) b () R R ik B
EIER
XFTEN 1 7R AT U5 RE R R Gt , HOBR A Bl 1Y
RGN £, BT LI B E RGN R B L2
AR f, TR , R an=(9) s
B,=(IB, | «x+l B, | y+l B, | z) -
Sin(‘”aht + @B,sh)
=l B, | r,, Xsin(o,t+ ¢, )

w,, =2m7f,

(9)



ST RERE FENR,F. BIRELL TR RENA TR )], B THEEEF AR, 2021,40(4) :44-51. 47

T SEB bR 6] X8 PN B 18 39 5%, By
B WS TGRS TR EE B, B IRAE AR T By, IR {A,
BT
| By, ! =l Bypy + B, | <| By, | (10)

B Ty wer Gl LI ﬁ;‘%ﬁﬁﬂ*ﬁlﬁ]ﬁﬂ‘, Cpwer = Ppa T
180°5 A 7y g il 7y BEITEVRIZHL, @, g1
=@y a0 WS FIR A ry o Flr, %710
R, BT LA By, T VAR IR A
B, =By, t+ B,

= (I By | +1 By | 7y ) sin(@yppt + @p ypr)

=l By, | rl'inalSin(wWPTl + §DB,WPT) (11)

AT ry oy 1 ry , BIEAE N 6(0>90°)
ALER], 2 1 B, 1=l By, | cos(m - 6) A,
| By, | 585N, H I B, | =l Byl sin(w=6),
HAEAME 6 Bk,

K6 HI0Lk 5 RGUAAT IRTE BT i R SErb AL
AR I P P T S T 8 B8 11 25 o s R
Fig.6  Superposition principle of magnetic induction intensity
with same magnetic field phase of the WPT system and

active magnetic shielding system
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Research of active magnetic shielding for wireless power
transfer system of electric vehicles
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Abstract: In order to reduce the magnetic induction intensity around the vehicle body in the process of wireless
power transfer of electric vehicles, a method of shielding by active coil is proposed. Firstly, the joint model of active
magnetic shielding system and wireless power transfer system is established, and the theoretical method and design
steps of active magnetic shielding system are deduced. Then, the effectiveness of the active magnetic shielding
method is verified by the finite element simulation. Finally, an active magnetic shielding platform for 3. 3kW wire-
less power transfer system is designed, and the active magnetic shielding of the wireless power transfer system of e-
lectric vehicle is successfully realized. By further optimizing the current amplitude and phase in the active magnetic
shielding coil, the best active magnetic shielding effect is achieved, which proves the effectiveness of the active
magnetic shielding theory and the design method.

Key words: wireless power transfer system; active magnetic shielding; finite element simulation; shielding coil
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