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Abstract

Based on the requirement of wireless power transmission system, Ansoft Maxwell, a finite ele-
ment analysis software of electromagnetic field, was used to simulate the magnetic core and coil
winding of loosely coupled transformers with different structures. The influence of the relative
position changes on the coupling coefficient was discussed. We design a High Power Density Loosely
Coupled Transformer. The simulation of the loosely coupled transformer and its resonant compen-
sation network is verified by the method of field-circuit coupled co-simulation based on Simplorer
software system. Building 3.3 KW wireless power transmission system experimental platform to
verify the feasibility of the design, the overall system transmission efficiency is up to 95%.
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e LAAE S AR 07 U sV o A B R om R R iR T R I RIS, Bl A, ATEE,
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SO, AHDLESCERIS AR VEAN N A AT AE R e AR D R S R, BRI WA S (A 2R Bt AR A RS 5 A2
JE 8% . ASCIHET A BRI Bk 4 Ansoft Maxwell 76 13 J1AH 29 5 464 T o = Filr e 789 25 ) (g g b A0
2R P AT (5 B AT, B — i IR E 2R BB SRR 50 mm, S5 K KSE T R RS 50 mm [ 1 T2 FE R
AR A TR TV IR B AR R 3 SR A LCC 1B RAME 2% [8], K FaHh & 78 K 4 1)
Maxwell HL#E A RIT/HHT Y 5I N Simplorer Z 3L oL R G vH 1 A AT B R R MG E,
JSEIG BT ISR AL IGIE[6] [7]. BG4 3.3 KW L AL Mscib T &, WiFi% L4 e 25
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AR &R AR IR & REUR T ARG TR e IR R EER R —, mIREEREEL
JEAS BT IR THE — B AR TR R TR m ARG RE. A CEE LIRSS A,
L JZHCy— 2 HARAR P I 2 [ A A B 2 A 20 SR 2% A1 2 300 mm = 300 mm (-1 [ X 35k, 7 5L fl 12 2
LI B (SR N 50 mm, B K/KSE 7 A AL 50 mm BFHRIERE S R E0a T 0.4, LA = EEIT .
2.1. B REESRTE

B 1 e = AR P R AA AR A R R B A A, LRGSR RSN 10 mm 1) PCO5 BRAERRE S, 2R 18
SIARIETE, 7, DD JESeE, SRS FEAFELL LS E: BEGANRSE L R 300 mm, kR A 1T
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DOI: 10.12677/jee.2017.54037 307 A TR


https://doi.org/10.12677/jee.2017.54037
http://creativecommons.org/licenses/by/4.0/

I

L L |
H
= R T w i
(a) BETEIAREGAS R
| L |
H
R W
(b) TITERARA G A RS A
| L |

(c) DD JERA G AL R 484514

Figure 1. Planar loose coupling transformer structure
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Figure 2. Influence of vertical distance on coupling coefficient
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Figure 3. Influence of horizontal offset on coupling coefficient

3. KRFFHERBITHEE RBEF

Ba R
0.55
=
R |
N 0.50
<o
®
0.45
040 T T T T T T T T T 1
50 60 70 80 90 100 110 120 130 140 150

LB A 4T (mm)

Figure 4. Effect of coil inner diameter on coupling coefficient
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Figure 5. New loose coupling transformer structure
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Figure 6. Core magnetic flux density distribution
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Figure 7. Influence of horizontal offset on coupling coefficient
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Figure 8. Co-simulation circuit

8. KRATERKE

Table 1. Parameters of simulation circuit

*1 MEBEEEH

i HBH HifE
BNTT PR Vin 400 V

A f 90 kHz
IR P R Ls 151 uH
R AL, 151 uH

A Rk 0.4~0.5
I R B LR L 60.5 uH
W BRI L 60.5 uH
WIHIFFBLHEE Cn 51.7 nF
I Cr 51.7 nF
VI BB Cy 34.6 nF
RPHRELHE Cy 34.6 nF
i FLIR LE Vou 300 V

IBAT Ja T LA BTN IR 4 AN R R RO 18] 9 RARE S AR AR IR EIIL RO 50 mm, R
KA 0T B BE, S S A S S IR R G, R GE R D RN 81T,
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Figure 9. Simulation waveform of Primary Resonant Network
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Figure 10. Experiment platform
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Figure 11. Primary resonant network input waveform
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HUE 400V, FARE A5 IR 42 R EIA A8 50 mm, o K 28 AT I 190 2 5405 I 2 50 A\«

ATUAEH, SRl S0 A5, I R TARAE AL IR SR, S Th3h 3.3 KW,
RL R A GE AR B ) ST 3k 95%. DRI, %T04k AL HEH A Gei R B R
5. &i

AR SCEF R TCLE L B A R R G A, BT BT L T R SR 5 M PA RS A SR B, e
FEAS R30S BB R 20, 1EAEG0 T UM RS & 78 FE S8 36l EREAT oA, Vit 7 W AT 4 1
(33T P50 75 Ty R 2 FE A 5738 FE 32 o 3 3o 7 2L S 52 45 SR WA A4 Maxweell 1 Simplorer /7 2L 2 2 57
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