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Synopsis

1.TITLE OF THE PROJECT:
Wireless Power transmission

2.0BJECTIVE OF THE PROJECT:
The main objective Is to achieve wireless power transfer via resonant inductive

Coupling between the transmitting and receiving coils in the near field.

To demonstrate that power is successfully transferred wireless, an LED ,A Battery and
dc fanis used.

3.PROJECT CATEGORY:
WIRELESS TRANSMISSION
4.LANGUAGE AND SOFTWARE TOOLS USED:




Front End :C
Operating system:Windows 10
5.STRUCTURE OF THE PROJECT :

The project Will use the principle of magnetic

Inductive coupling To transfer elecricity between
Two separate coils.

1.Materials

2.Building the coils.

3.Inducer coils.

4.Receiver coils.

5.Connecting the transitor.




6.Connecting the LED.
6.FUTURE SCOPE OF THE PROJECT:

Wireless Power transmission is the way of transfer of Power without wires.
Wireless power transmission helps to connect thosarea where people are Unable
to get a suitable Power source .In futureAll the devices will relate Power supply
through wireless electricity.
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History of WPT

1897 Tesla files hs first in
wpt

1901 Tesla tower(demolished
in 1917)

1961 Inductive coupled coils to
power across a closed
chest

1990 University of Auckland
test a wpt system

1999 University of Hong Kong

2007 MIT wpt experiment

2008 Intel wpt experiment




Wireless power:a technology

Google scholar query: "wirelgss
power” OR “inductive power U.S. wireless charging market by
application, 2012 - 2022 (USD Million)’
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Wireless power methods

Wireless Power Transfer (WPT) methods
(Electromagnetics)
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WPT Application

Integrated Circuits Medical implants

1100 yW 10 MMz ~ 4 GMa fow mW~30W 100 kM1 ™~ 40 MMz

Consumer electronics Transportation

b

-

IW=~100W 100 kHz = 10 MMz 1 kW= 1MW 1 kHz~ 100 kMz




Bgsic of inductive Wpt

Magnetic field




WPT System
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Basic principles of wpt coils

If length of the coil is much smaller than
wavelength at working frequency
looit KA

« Coil can be considered as equivalent lumped
elements

Equivalent series resistance (Rgsg)
« Ohmic resistance (Skin and proximity losses)

= Radiation Resistance

Equivalent parallel capacitance

» Typically very large reactance at frequencies
less than self resonance




Mutual inductance

Coil 1: current I, » magnetic field B,
~ ¢,, — Magnetic flux through one turn of coil 2due to /;

- Induced emf

_dby dj R ‘
TR co,,,B"‘“’ o
!
- Rate of change of magnetic flux @,, in coil 2
oy, dl,
TR

- Proportionality constant M is called the mutual inductance

¢21 4 I!co" 2 E;' d‘TZ.
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WPT SYSTEM MODELING

Compensation Compensation

Circuit Circuit




WPT CIRCUIT 2 port model

In practice
Zs = R
Z, =Ry,
Zin = Rin + i Xin Zout = Rowe + X out
Impedance matching at Port 1

« Source matching R = R,
« X¢ = Xin =0 — Resonance operation

Impedance matching at Port 2

—Aa_ A% .. B ”
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Maximum power transfer
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- When source port is matched i.e. R, = R,

- The maximum power from the source

- Losses within the source is equal to the power delivered to WPT system
+ What is about energy efficiency?

- Most practical sources are designed to be with very small losses




Energy efficiency

Overall efficiency depends on

- Efficiency of the wireless link — Power transfer efficiency (PTE)
- Power converter (AC source)

- Power converter (Rectifier or battery Charger )

Efficiency of the wireless link is always maximum at the resonance

frequency W_
0.8 :




« Power transfer efficiency

Maximum PTE depends on

+ Quality factor 0= 2nfl
R 2
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Maximizing

Coupling cogfficient

= Depends on the coil geometry and distance

= Physical size is constrained by the available space
= New coil designs to increase coupling

Dominating Rpsg

Dominating 2nf L, j

Maximizing Q b= 27f Leg 1o e \\ :
Minimizing resistance Resr i e
= Ohmic resistance
— Skin losses 3
— Proximity losses 7l

= Radiation resistance
- Small at lower frequencies :




WPT COILS

Air Core coils

*High frequencies

Coils with Ferrite

+ Low frequencies

Air Core coils

IS €\ [0




High-frequency power source
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Switching lossess

Drain

7 X

Zero voltage switchina (7V/S) Zera Current switchinn (708)




Compensation circuit

* What happens when the receiver is not available?
i
L

R

Source is almost short circuited!

« Source should never turn on without the receiver
in SS-WPT

Higher-order compensation topologies
» To achieve stable transfer characteristics




Frequency splitting
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WPT as PT—SYSTEMMETRAIC SYSTEM
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WPT AS A PT- SYMMETRIC SYSTEM
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Supplementary Figure 2| Circuit diagrams used for simulations and cfficiency comparisons in Fig. 1. a,
NIC-based circuit (Fig. 1¢). b, Switch-mode-amplificr-based circuit (Fig. 1d)

Fig | Self-ascillating control dagram for SS type CRC,

Xu, Ligang, et al. "Self-oscillating resonant converter Assawaworrarit, S, & Fan, S. (2020}, Robust and efficient wireless
with contactless power transfer and integrated current W m Using & swich-mods implementaton of 8 nonlinear
msmg transformer.” IEEE Transactions on Power panty-time symmotnc circuit. Nature Ebm. 3(5), 273-274.

Electronics 32.6 (2016): 4839-4851,



On site wireless power generation

- The complete WPT system as a

single unified oscillator
- WPT Link is part of the feedback
- Automatically tunes to the

resonance

. Robust against coupling variations

- No oscillation without




REALIZATION Capacitive coupling

Robust operation! Schematic Experimental implementation

No load = No oscillation

-~ Simple topology

- Less components




SLEF TUNING MULTI WPT SYSTEM

Transmitting coils near to the
receiver should be activated

Multiple transmitters are
automatically activated when a
receiver is in the close proximity

Multiple receivers can be
simultaneously powered °




Self tuning wpt system
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WPT RESEARCH

Engineering

Physics




Future directions

» Applications
« Consumer electronics market will be dominated

» Medical implant applications *©
+ Electric Vehicle charging
+ Many more to discover!

» Technology directions
+ Electromagnetic field focusing
* New magnetic materials, Metamaterials, Superconducting WPT

» Power electronics and control
» Bio-effects due to long-term electromagnetic exposure
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