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Abstract— Electricity is undoubtedly an integral part of today’s socialized world. One can’t imagine a single minute without electricity. With the number of devices increasing day by day, the problem to power them uninterruptedly has become immensely important. With a view to power such devices wirelessly and to avoid the overhead charges of connecting wires etc. the concept of wireless electricity is implemented. In this paper we did systematic study of the wireless transmission of electricity effectively as well as with utmost safety. 
Index Terms—magnetic coupling, mutual induction, resonant frequency, wireless electricity
Though there are wired devices to power equipments but wireless power transmission in this case could be more useful and economical in the sense that there will be no extra charges for the cords only some sensors may solve the purpose. Moreover, where there is a requirement of source of energy, what could be better than the freely available and eco-friendly solar energy for initiation of the process.
I. INTRODUCTION
The idea of transmitting power through the air has been around for over a century, with NikolaTesla’s pioneering ideas and experiments perhaps being the most well-known early attempts to do so [1]. He had a vision of wirelessly distributing power over large distances using the earth’s  ionosphere. 

Previous schemes for wireless power transmission included attempts by  Tesla and the Microwave power transmission. Both Tesla's design and the later microwave power were forms of radiative power transfer. Radiative transfer, used in wireless communication, is not particularly suitable for power transmission due to its low efficiency and radiative loss due to its omnidirectional nature. An alternative approach was pursued by a MIT team that exploited some near field interaction between the source and device so that efficient power transfer was possible. The approach was evanescent wave coupling.
Techniques of transmitting power without using wires can be as effective as  of about 95% with non-radiative methods. Due to which it does not effect the environment surrounding. These techniques includes resonating inductive coupling in sustainable moderate range. The coupling consists of an inductor along with a capacitor with its own resonating frequency. In any system of coupled resonators there often exists a so-called “strongly coupled” regime of operation. If one ensures to operate in that

regime in a given system, the energy transfer can be very efficient. Another technique includes transfer of power through microwaves using rectennas. This is particularly suitable for long range distances ranging kilometers. With

this we can avoid the confusion and danger of having long, hazardous and tangled wiring.
II. HIGHLY RESONANT POWER TRANSFER
Most approaches to wireless power transfer use an electromagnetic (EM) field of

some frequency as the means by which the energy is sent. At the high frequency end of the

spectrum are optical techniques that use lasers to send power via a collimated beam of light to

a remote detector where the received photons are converted to electrical energy. Efficient

transmission over large distances is possible with this approach; however, complicated pointing

and tracking mechanisms are needed to maintain proper alignment between moving

transmitters and/or receivers. In addition, objects that get between the transmitter and

receiver can block the beam, interrupting the power transmission and, depending on the power

level, possibly causing harm. At microwave frequencies, a similar approach can be used to

efficiently transmit power over large distances using the radiated EM field from appropriate

antennas [2]. However, similar caveats about safety and system complexity apply for these

radiative approaches.

It is also possible to transmit power using non-radiative fields, as in that between the cores of a transformer or charging of electric toothbrushes. However, for these systems to operate

efficiently, the primary coil (source) and secondary coil (device) must be located in close

proximity and carefully positioned with respect to one another. From a technical point of view,

this means the magnetic coupling between the source and device coils must be large for proper

operation. But what about going over somewhat larger distances or having more freedom in positioning the source and device relative to each other? That’s the question that a group at the Massachusetts Institute of Technology asked themselves. They explored many techniques for transmitting power over “mid-range” distances and arrived at a non-radiative approach that

uses resonance to enhance the efficiency of the energy transfer. High quality factor resonators enable efficient energy transfer at lower coupling rates, i.e., at greater distances and/or with more positional freedom than is otherwise possible (and therefore, this approach is sometimes referred to as “highly resonant” wireless energy transfer or “highly resonant” wireless power transfer (HR-WPT)). The  MIT team demonstrated the highly resonant technique using a magnetic field to transfer energy over a mid-range distance of 2 meters, and an industry was born. In some instances, this technology is also referred to as “magnetic resonance”, and it is often contrasted to “induction” for its ability to efficiently transfer power over a range of distances and with positional and orientational offsets. Since that initial demonstration, the use of HR-WPT, or magnetic resonance, has enabled efficient wireless energy transfer in a wide range of applications that was not possible before.

III. SYSTEM DESCRIPTIONS
Across an application space that spans power levels from less than a watt to multiple kilowatts,

a wireless energy transfer system based on HR-WPT often has a common set of functional

blocks. A general diagram of such a system is shown in Figure 1.
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Figure 1: Block diagram of a wireless energy transfer systejn.




Progressing from left to right on the top line of the diagram, the input power to the system is

usually either wall power (AC mains) which is converted to DC in an AC/DC rectifier block, or

alternatively, a DC voltage directly from a battery or other DC supply. In high power

applications a power factor correction stage may also be included in this block. A high efficiency

switching amplifier converts the DC voltage into an RF voltage waveform used to drive the

source resonator. Often an impedance matching network (IMN) is used to efficiently couple the

amplifier output to the source resonator while enabling efficient switching-amplifier operation.

Class D or E switching amplifiers are suitable in many applications and generally require an

inductive load impedance for highest efficiency. The IMN serves to transform the source

resonator impedance, loaded by the coupling to the device resonator and output load, into

such an impedance for the source amplifier. The magnetic field generated by the source

resonator couples to the device resonator, exciting the resonator and causing energy to build

up in it. This energy is coupled out of the device resonator to do useful work, for example,

directly powering a load or charging a battery. A second IMN may be used here to efficiently

couple energy from the resonator to the load. It may transform the actual load impedance into

power back into DC. In the earliest work at MIT, the impedance matching was accomplished by inductively coupling into the source resonator and out of the device resonator [3]. This approach provides a way to tune the input coupling, and therefore the input impedance, by adjusting the alignment between the source input coupling coil and the source resonator, and similarly, a way to tune the output

coupling, and therefore the output impedance, by adjusting the alignment between the device output coupling coil and the device resonator. With proper adjustment of the coupling values, it was possible to achieve power transfer efficiencies approaching the optimum possible efficiency. Figure 2 shows a schematic representation of an inductive coupling approach to impedance matching. In this circuit g M is adjusted to properly load the source resonator with the generator’s output resistance. The device resonator is similarly loaded by adjusting L M , the mutual coupling to the load. Series capacitors may be needed in the input and output coupling coils to improve efficiency unless the reactances of the coupling inductors are much less than the generator and load resistances.
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Figure 2: Schematic representation of inductively coupling into and out of the

resonators.




It is also possible to directly connect the generator and load to the respective resonators with a

variety of IMNs. These generally comprise components (capacitors and inductors) that are

arranged in “T” and/or “pi” configurations. The values of these components may be chosen for

optimum efficiency at a particular source-to-device coupling and load condition (“fixed tuned”

impedance matching) or they may be adjustable to provide higher performance over a range of

source-to-device positions and load conditions (“tunable” impedance matching). The

requirements of the particular application will determine which approach is most appropriate

from a performance and cost perspective.

IV.TECHNOLOGY BENEFITS AND APPLICATIONS
The interest in highly resonant wireless power transfer comes from many markets and

application sectors. There are several motivations for using such technology, and these often

fall into one or more of the following categories:

1. Make devices more convenient and thus more desirable to purchasers, by eliminating

the need for a power cord or battery replacement.

2. Make devices more reliable by eliminating the most failure prone component in most

electronic systems—the cords and connectors.

3. Make devices more environmentally sound by eliminating the need for disposable

batteries. Using grid power is much less expensive and more environmentally sound

than manufacturing, transporting, and using batteries based on traditional electrochemistries.

4. Make devices safer by eliminating the sparking hazard associated with conductive

interconnections, and by making them watertight and explosion proof by eliminating

connector headers and wires that run through roofs, walls or other barriers (even skin

tissue).

5. Reduce system cost by leveraging the ability to power multiple devices from a single

source resonator.
6. If solar energy can be used for generating the initial amount of electricity required for producing the magnetic field, the whole process can be made environment friendly as well as cost effective. 
The high degree of scalability of power level and distance range in solutions based on highly

resonant wireless power transfer enables a very diverse array of configurations. Applications

range from very low power levels for wireless sensor and electronic devices needing less than 1

watt, to very high power levels for industrial systems and electric vehicles requiring in excess of

3 kilowatts. Furthermore, systems can be implemented for either or both a) “Wireless Direct

Powering” of a device, in which the captured energy is directly connected to a load (e.g., LED

lights) and any existing battery or energy storage component in the device is not providing

power or is providing back-up power; or b) “Wireless Charging”, in which a battery or super

capacitor is charged with the received energy.
V.HUMAN SAFETY CONSIDERATIONS

A common question about wireless energy transfer systems using HR-WPT is: Are they safe?

Perhaps because these systems can efficiently exchange energy over mid-range distances,

people may assume that they are being exposed to large and potentially dangerous

electromagnetic fields when using these systems. Early popular press descriptions of the

technology as “electricity-in-the-air” have done little to calm people’s potential fears.

Of course, this technology is NOT “electricity-in-the-air”, but rather a technology that

uses oscillating magnetic fields to mediate the wireless energy exchange. With proper design

the stray electric and magnetic fields can be kept below the well-established and long-standing

human safety limits that regulate all electro-magnetic consumer devices including cell phones,

wireless routers, Bluetooth headphones, radio transmitters, etc. The high quality factor

resonators used in these systems have very low loss rates, and so can efficiently store

energy and transfer power efficiently over distance, even when the magnitude of the magnetic

fields is very low.
Most national regulations reference, and the WHO recommends [4], the human exposure guidelines determined by the Institute of Electrical and Electronic Engineers (IEEE)[5] and by the International Commission on Non-Ionizing Radiation Protection (ICNIRP) and this process has been modeled by WiTricty to meet that standards.

VI. FUTURE SCOPE

With such a wide-ranging application space, we feel that the use of resonance to enhance

wireless power transfer will be prevalent in many areas of life in the coming years. Electronics

companies are already developing the necessary core components that will help speed the

introduction of the technology into more cost constrained applications. This will stimulate

additional creative ways in which to apply the technology, not only bringing convenience to

some everyday tasks such as battery charging, but also enabling uses in ways only limited by

one’s imagination.

The market for some specialty applications has already started (e.g., medical applications),

while application to automotive charging is rapidly developing and industry leaders are meeting

to discuss standardization of vehicle-charging infrastructure. For mobile electronics, a

consortium of companies has already developed a common specification for traditional

inductive charging [28]. Standards Development Organizations (SDOs) are now developing

interoperability guidelines for highly-resonant wireless power transfer to ensure that mobile

devices from different vendors can charge anywhere in a common wireless ecosystem. As these

efforts progress, expect to see wireless power technology deployed in these and many more

applications.
The cars can be designed with a solar panel on their roof top, which while moving from places can receive and convert solar energy into electricity which in turn can be used to generate magnetic field in the primary coil.

VII. CONCLUSIONS
In this paper much of the work has been focused on wireless transmission of electricity. The process is capable of transmitting electricity through obstacles like wall or any metal. The overdue charges and generated waste can be reduced by use of this process. Moreover the process is efficient and safe. 
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