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Design of energy efficiency online monitor for MC-WPT system
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Abstract: Wireless power transfer (WPT) technology has been applied to many fields of production and
life. When the WPT system is running and debugging, the system needs to be monitored to understand the
actual working conditions of the system. In this paper, a design scheme of energy efficiency monitor for wireless
power transfer system combined with upper computer and lower computer was proposed. The LCC-S magnetic
coupling WPT system was used as the monitoring object to analyze the monitoring system requirements. The
calculation formulas of the WPT system energy efficiency parameters were given. The hardware and software design
method of the lower computer based on STM32 and the upper computer system based on PC and LabVIEW was
presented. The experiment results show the proposed design scheme and design method are suited for the energy
efficiency online monitor of the wireless energy transmission system.
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Fig. 1 LCC-S type Magnetic coupling WPT system topology
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Fig. 2 WPT system Input voltage and current simulation waveform
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Fig. 3 Schematic diagram of energy efficiency monitoring
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Fig. 4 The hardware principle block diagram of the lower computer

MC-WPT ZG¢ 0o v o @45 1 25 R FE 2 £ STM32. 36888 IR HL TR AL B8 B {7 5 18 2 Hl 5 OR 4R 4 1y
HL PR A 5 5 0 1 1R I () PR 2l O A R N A ) B e AT SR A . R AT Al i R 1D 3K B WIFT A
Be, S AR WIFT A a3 i 1 .
3.2 TRMEGFiET

FRI STM32 #& il #% iFE Fr i B an 181 5 s . 78 WPT R4k B3 . 3 STM32 1y /E HI 2 4 1% s %
A B B A HL TR R R UL AU 5 BEAT AD B[R] I fiC I STM32 3% Ji 1) i 9 2 850 O Kl e o o 11
K BT S SO A B . SRR A i SR AT AD Bt R SR RBREZ A FOFRE AD
FRA T D 18 pus o T H3 F1REA T IC LI L 75 ZORF 25300 15 150 22 18] B A - VR 07 L5 L (57 FA 6 7 25 2 B PR
—H, @k WIFTEER R STM32 WIFT BB 1 #9 TARE 77 Ui o STA B, I i # WIFT #8dk 2 JF
AR T 2 A WIFTBEHR 22 ]2 — X — 345, I LIORE B 1% 0 U0 B i A B, BV 22 1) 9 3 e A
S PR g S a0k N [ 1) B 25 B PR T T o o B (e LA i S T A i 2 o i) AR T AR I i R TR
fi H FL AL P B80T A R i 43 I B AR AR AL e b7 e d” T LU £ S BTN 2

[ Fsmommn |
i -
FE G £ 14950 5 WIS RISTM324] f 4
A AL I
[ R o SwiFkm R, |
[
B AU g D
¥ WRIWIFIB R 1R 57
[ WIFIBIH R R TR | -
[
[ A8 5140 AL IR A0 A o ADE SR BV t LA 2 |
RN W
e
L3 E 1B W IR TR S K M
EWIFIEHR1
| 0 b AR R 7 AL
BB AR ES? WRIWIFIEE B RES 7
Y
| wiFnsse e gioRms s |
(a) ESTIMI2E - H AR (b) RISTIM3272 ¥ AR

Bs5 TNKREGRITREFREER

Fig. 5 Flow chart of lower computer software design program
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Table 2 Main components of the system
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Fig. 9 energy efficiency performance parameters monitored by upper computer
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Table 3 Measurement results of power analyzer and monitoring results of upper computer
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