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Research on racetrack type loosely coupled transformer used in
wireless power transfer system of elevator car
LIN Qinghua
(College of Mechanical and Electrical Engineering, Putian University, Putian 351100, China)

Abstract: Using cable to deliver power to moveable elevator car will bring questions such as length, heavy, unreliable
connection and high cost. Introduce wireless power transfer in elevator car can remove these obstacles. After elevator
stopped, the car just has misalignment in one dimension. By this, the racetrack type loosely coupled transformer is designed
to improve the resistance of misalignment in WPT which is used in elevator car. External radius of equivalent coil is adapted
to judge coupling coefficient of loosely coupled transformer. Simulation result shows the resistance of misalignment of
racetrack type loosely coupled transformer is 1.17 times of round type loosely coupled transformer. Experiment result
shows that the resistance of misalignment of racetrack type loosely coupled transformer can reach 62% of external radius of
equivalent coil when the distance of two coils is 88% of external radius of equivalent coil.
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Fig. 1 Model of air core loosely coupled transformer
(LCT)
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Tab.1 Parameter of LCT
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Tab. 2 Simulation results of LCT as the gap changes
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1] EE/mm e H %
/uH /uH
50 64.95 14.02 0.216 99.22 25.84 0.260 99.85 23.94 0.240
60 68.69 12.34 0.180 105.63 23.89 0.226 106.91 22.27 0.208
70 71.36 10.63 0.149 110.34 21.62 0.196 112.18 20.31 0.181
80 73.30 9.05 0.123 113.85 19.29 0.169 116.29 18.27 0.157
90 74.68 7.64 0.102 116.46 17.04 0.146 119.41 16.28 0.136
100 75.72 6.42 0.085 118.43 14.96 0.126 121.84 14.42 0.118
110 76.49 5.38 0.070 119.95 13.08 0.109 123.73 12.7 0.103
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Fig. 4 Influence of coupling coefficient when gap changes

www.eage.com.cn

FAROR, AR AR 3 IR 5 MR RE LS

2021438 - TWT® - wijd | 25



FIFAHE |

Application Research

2) (R AL ARG, A 1 RS
AR s s FRURS 5 2R O U0 T i A RE & A2 e 4%
PR RARE G AL e de i) 1.05~1.08 fif. UiWI7E
FAFITEIE . AR R AR, AR R 5 A2
AR TEREIL T HOERAA R S A 3 . (HXSLE
Bl 4 v =2 ek e, Bt i 2 Rl 1] BR A 19
PR R AR I AR (RS S PERE R [ 2 1 A
AR MR A TERE, HIE R AR 5 AL AR 1)
M A PERET LA
22 ZEREXMLBEESEERNEES RN

[ 10 PR 15 T 5% (R 2 Pl DA Lo X A
A5 YEF- 1P X A5 7l R Y b e e 3

DR[| B R 578 Fe 2 U0 B X Bl (K dln) 7y
) et B L o BT TR R 5 e 2R 1 X A
FO SR A5 ZE R T T e 22 1 | RS P 6 B s [
AR LT U R R S AR R AR A0 Y Fhidh)
) RO B O o BEE R 11 H R R 48 s 2% R i
TE PR 5 7 s 75 ) R S 2 Pl R AL 24 Pl 2 T 1)
V) 2 O SR 2 Pl AR 214210 81.6%, EJ 100 mm,
EEE RO AL I BRARE G AR e B 26 1B AR AR 1
0%~106.1%, I 0~130 mm Z [ A5{b i}, FARE4
A IR A A R 3 i, B AR RS &
B WE 5 R,

*3 RETUHNNBETERMESER
Tab. 3 Simulation results of LCT as coils misalignment

G 10 78 B A X A BTEAY Y ol
i
JuH
0 118.43 14.96 0.126 121.84 14.42 0.118 122.08 1375 0.113
10 11863 15.00 0.126 121.90 14.38 0.118 122.66 13.94 0.114
20 118.80 14.77 0.124 121.91 14.18 0.116 123.08 13.74 0.112
30 118.91 1431 0.120 121.95 13.83 0.113 123.42 13.20 0.107
40 119.00 13.62 0.114 121.98 1334 0.109 123.66 1236 0.100
50 119.05 12.74 0.107 121.99 12.74 0.104 123.85 1127 0.001
60 119.12 11.72 0.098 122,02 12.04 0.099 124.00 9.99 0.081
70 119.17 1058 0.089 121.99 11.25 0.092 12412 859 0.069
80 119.21 9.37 0.078 122.00 1041 0.085 124.20 713 0.057
90 119.23 8.11 0.068 122.02 9.53 0.078 12429 5.66 0.046
100 119.23 6.85 0.057 122,04 8.62 0.071 124.36 4.25 0.034
110 119.30 5.62 0.047 122,02 7.70 0.063 124.43 2.92 0.023
120 119.33 443 0.037 122.06 6.78 0.056 124.48 173 0.014
130 119.33 332 0.028 122,03 5.86 0.048 124554 0.68 0.006
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Fig. 5 Influence of coupling coefficient when coils
misalignment
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Fig. 6 System output voltage and efficiency when coils
misalignment
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