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Analysis and Improvement the Performance of

Wireless Power Transmission Networks

Abstract:

The global challenge represented by air pollution is because of the
vehicles which powered by internal combustion engine.
Therefore, the power transmission appeared as a friend for the
environment and more reliable and intelligent.

The main challenge for electric vehicle owners is the time and
effort involved in charging electric vehicles. The wired chargers
cause a handicap for electric vehicle owners to satisfy charging
requirements for high voltage batteries after regular periods.

The probable solution is Wireless Power transmission for electric
vehicle .The purpose of wireless charging is improving
experiment of using electric vehicle and overcoming the
challenges of wired charging. The concept of Wireless Power
Transfer by electromagnetic inductance attracted many
researchers to implement the wireless charging for electronic
devices and high voltage batteries for electric vehicle.

The main challenges represented by the high primary cost and the
efficiency of low power compared with wired chargers electric
vehicle. The research is interested in analyzing the main
theoretical model for WPT in charging electric vehicle and
developing the solutions to keep the maximum of power
efficiency and check that by finding the needed equations.

The Ansys was used to simulate the studied improving method so
that it came up with encouraging results in WPT.

Keywords: WPT (Wireless Power transmission), Mutual
inductance, Self-inductance and Mag flux.
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Parameters Values
Air gap Distance 100 mm
Transmitter coil current 10A
Receiver coil current 10A
Coil material Copper
Core material ferrite
Number of coils turns 4
Conductor thickness 2 mm
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Coil Specification Size (mm)
Coil Dimension 500*500
Coil wire diameter 2
Number of coil Turns 4
Outer region air
Primary Current 10A

Cusdl) JB3) gag O34 ANSYS o cililal) dbgiuna 5lSlaa: 124

PR R 9 GJ\S.'\S\—7
: D—Coil , DD-Coil & DDQ-Coil e
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.83l
With Ferrit
3
2.5
2
1.5
1
0.5
D-Coil DD-Coil DDQ-Coil
EM ELT WLR
Jufically Jupall 1A Gially Jolaial) cal) @ 13 <)
With Ferrit
0.07
0.06
0.05
0.04
0.03
0.02
0.01
0
D-Coil DD-Coil DDQ-Coil

B Coupling Coeffecient m 2 m 3
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Without Ferrit With Ferrit

Paramet | D-Coil DD- DDQ- D- DD- DDQ-

ers Coail Coail Coail Coil Coil
Mutual 0.101905 0.055872 | 0.0173946 | 0.14184 | 0.085063 | 0.0222834
Inductance 606 368 82 07 37 53

(kH)
Transmitter | 1788725 | 1.708018 | 0.207800 | 2.7795 | 2.68647 | 0.225774
- self- 140 42 5 457
inductance

(kH)
Receiver Self | 1.794550 | 1.707804 | 1.694734 | 1.8149 | 1.72628 | 1.696960
Inductance 28 6

(kH)

Coupling 0.056879 | 0.032714 | 0.029312 | 0.0631 | 0.03950 | 0.036001
coefficient (1) 53 0
Transmitted | 0.000019 | 0.000018 | 0.000002 | 0.0000 | 0.00002 | 0.000002
Magnetic 29 8

Flux (Wh)

Receiver 0.000018 | 0.000018 | 0.000017 | 0.0000 | 0.00001 | 0.000017
magnetic flux 20 8

(Wb)

: clalal) ddghas @

QPP IS Jalaall ) e pgially (3aaill dagonall jualial) s cha) o
¢ GAY) i) JShe pe 385 )1 3 QPP (<! At el i
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Analytical Model FEM Error (%)
Self-Inductance 77.7520643 87.361870 11
(Primary) (uH)
Self-Inductance 54.11294518 60.801062 11
(Secondary) (uH)
Mutual Inductance 16.7959908 27.993318 4
(1H)
Coupling 0.1152282 0.384094 7
coefficient

il silly duadlali-8
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