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Introduction

»low power applications for portable electronic devices
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Introduction

»middle power applications for home electric systems
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Introduction

»high power applications for public transport systems
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Contactless power transfer system (CPTS)
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An LCL load resonant inverter
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An LCL load resonant inverter
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An LCL load resonant inverter
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Inverter model
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Timing sequence and waveform diagrams
| {_‘ E‘A S' L: {5 ‘fﬁ S
Voo Voo | e 2522 > Mode [a] to-t1
R R T
1_-1«._._ f_-,-.; ,[ Y Lr I
Voss /e '
et Voo o) v
Vise *Ds; == A:E__ss Ve
Vosi
- — J
V . E\'|M== ::\'h-.is % Vas:
be, ILp ':h:l ILs
Isi Ips? Jp I;|,D== - 3&5 Loydy
f,rJ.S.?. hJSJ , W LpEE Ls
p
" |+
201:;./(51/25 — = 18




Timing sequence and waveform diagrams
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Timing sequence and waveform diagrams
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Resonant tank model
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»Parameters of the resonant tank circuit :
Lp =19.56uH, Lg =21.29uH, M = 4.861uH, Cp =5uF, and Cg = 4.648uF
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Resonant tank model
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Resonant tank model
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Inductive transformer

> Tightly coupled K =1 > Loosely coupled k <0.8
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Proposed LCIT (2-1)
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Proposed LCIT (2-2) k <0.5
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Parameters of the contactless power transfer system

Nominal frequency

Rated power

Rated load

Primary inductance
Primary capacitance
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Secondary capacitance
Magnetic coupling coefficient

Np
Ns
Air gap

16kHz(15k~17kHz)

200VA
5Q
19.56uH
SuF
4.861uH
21.29uH
1.53uF
0.238

4

7

20mm

2011/01/25

32




The simulation configuration of the proposed
CPTS

2011/01/25

33

Simulation result —gate signal, primary and
secondary side voltage (Vp, Vs)
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Simulation result —the transient responses
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Photograph of a primary circuit
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Photograph of two secondary network
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Experimental results —with regulator (SEPIC)
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Experimental results —with regulator (SEPIC)
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With regulator (SEPIC)
Load R =830Q|R =830 |R =142Q | R =50Q R =50Q
R,=83Q|R,=142Q |R,=142Q | R =14.2Q | R, =50Q
Input power | 170.8 141.52 111.63 90.89 70.76
P=36.47| P=36.47 | P=21.32 P =6.06 P =6.06
OUtpuUt pOWer | 5 “35'47| B -2132 | P -2132 | B-2132 | P -6.06
Efficiency(%) | 42.71 40.84 38.2 30.12 17.11
%’Z 120 45 %
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Experimental results —without regulator
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Experimental results —without regulator
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Without regulator

o R =4.76Q[R =4.76Q |R =9.09Q |R =100Q ~1000
R, =4.76Q| R, =9.09Q |R =9.09Q | R, =9.09Q |R.=1000Q
Input power | 193.37 | 180.56 167.14 112.85 73.81
P=5047| P=5113 | P=4313 | P=571 | P=543
Output power | g — 5547\ B —4313 | P -4313 | P -4098 | P —552
Efficiency(%) | 52.2 52.2 51.6 41.37 14.83
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Conclusions

O Tracking the resonant frequency of coils connected with
capacitors can improve the transmission efficiency.

0 The system resonant voltage is regulated by a controller
when the voltage is changed by the load.

[0 The overall efficiency is 42.71% in the case of the output
current is 4.2A, output voltage is 17.4V, and air gap is
20mm, respectively.
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In further study
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In further study

» Different pickup
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In further study
»Employed soft switching
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Thanks for you attention !
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