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Design of Contactless Power System of Elevator
Car Without Traveling Cable

YANG Pu-qiong, CHEN Wen-guang ,ZHAO Li-hong, WU Rong-yan,ZENG Tie-jun
(School of Electric Engineering, University of South China,Hengyang, Hunan 421001, China)

Abstract ; The cable traveling with the elevator car is not aesthetic and needs a periodic
maintenance. In order to be freed from the cable, this paper designed a novel contactless
power system of elevator car without traveling cable, realized the functions of contactless
energy transmission by using high frequency loosely coupled transformer. The elevator car
uses electricity from lead-acid batteries when it moves vertically, and the contactless energy
transmission is closure. When the elevator car stopping at any floor, the contactless power
system receives the arrival signal , resumes energy transmission and charges lead-acid bat-
teries. This idea can improve the power supply efficiency and decrease the high frequency
electromagnetic pollution. This paper analyzed the equivalent circuit model of loosely cou-
pled transformer,and the influence of the working air gap, operating frequency, compensa-

ting capacitor and so on to the supply efficiency was also studied. Finally, we designed a
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simple and efficient charger of high-power switching power supply, which had a better

effect in voltage regulation characteristics and a high reliability in work.

key words; contactless power system ;loosely coupled transformer ;switching power supply ;

series resonance ; electromagnetic induction
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Fig.1 System block diagram of contactless power system of elevator car
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Fig.2 Model of coupling transformer with load and

equivalent circuit of reflected impedance at primary side
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Fig. 3 IGBT full bridge inverter series resonant circuit
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Fig.4 Schematic diagram of the switching power supply charger
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