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Optimization Design of an AC Electric Field Wireless Power Supply
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Abstract: In view of the low power intake power of AC electric field power supply power supply, it is difficult to
meet the demand of power supply for the on-line monitoring device of transmission line iron tower, and the wireless
power supply power supply of AC electric field is optimized. Firstly, the circuit model of the power source is theoreti-
cally analyzed, and the power equation and the key factors affecting the energy acquisition are given. Then, the
shape and size of the energy absorbing plate are determined by finite element software simulation, and the discharge
circuit parameters are optimized by theoretical analysis and simulation. At the end of the simulation, it is obtained
that when the coupling capacitance is 15 pF, the energy taking capacity is 0.1 wF, the charge voltage is 200 V, the
load of 500 ) can get the power of 25 mW, and the power of the power supply is 2.5 times higher than that of the un-
optimized power supply. The simulation results are consistent with the theoretical analysis, which verifies the ratio-
nality of the optimal design of the power supply.
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Fig. 1 Principle diagram of direct energy acquistion by

electric-field induction
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Fig.2 The principle of electric field sensing
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Fig.3 Take the plate design
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Fig. 5 Influence of plate shape on capacitance
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Table 1 Coupling capacitance of grids with different sizes

S-S HRIRAR AR HLZE
FE/m K /em i /em [A] 1 /em {E/pF

10 50 1.0 4.0 14.75

10 50 2.0 3.0 14.98

10 50 2.5 2.5 15.05

10 50 3.0 2.0 15.11

10 50 4.0 1.0 15.18
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Fig. 6 Simplify the equivalent circuit diagram
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Table 2 Effects of different capacitance values on

energy acquisition

CIuF Qu(CUY  FEHI  Qu(uT)  f#fFHE %i’aiﬁ
e [[]/s pC H/m]  H/mW
3.000 600.0 1.818 600  600.10 60.00 33.0
1.000 200.0 0.603 400 199.10 20.00 33.1
0.100 20.0 0.059 800 19.70 2.00 33.4
0.010 2.0 0.006 800 2.20 0.20 29.4
0.001 0.2 0.000 325 0.11 0.02 61.5
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Fig. 8 Simulation circuit diagram
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