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OVERVIEW


Imagine a future in which wireless power transfer is feasible: cell phones, household robots, mp3 players, laptop computers and other portable electronics capable of charging themselves without ever being plugged in, freeing us from that final, ubiquitous power wire. Some of these devices might not even need their bulky batteries to operate. 
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Introduction
Wireless energy transfer or wireless power transmissionis the process that takes place in any system where electrical energy is transmitted from a power source to an electrical load without interconnecting wires. Wireless transmission is useful in cases where instantaneous or continuous energy transfer is needed but interconnecting wires are inconvenient, hazardous, or impossible.
Wireless energy transfer is different from wireless transmission of information, such as radio, where the signal-to-noise ratio or the percentage of power received becomes critical only if it is too low to recover the signal successfully. With wireless energy transfer efficiency is the more important parameter.
The most common form of wireless power transmission is carried out using induction, followed by electro dynamic induction. Other present-day technologies for wireless power include those based upon microwaves and lasers. 

Transmission of electrical energy from one object to another without the use of wires is called wireless transmission. Consider two self resonating copper coil of same resonating frequency with a diameter 20 inches each. 
One copper wire is connected to the power source(transmitter), while the other copper wire is connected to the device(receiver).

The electric power from the power source causes the copper coil connected to start oscillating at a particular(MHz) frequency. Subsequently the space around the copper coil gets filled with non-magnetic field further transfers the power to the other copper coil connected to the receiver. Since this coil is also of the sane frequency as the first coil.this is known as coupled resonance and is the principle behind wireless transmission. The system may work with 40% efficency.

The trainsmission is also not hindered by the presence on any object in the line of sight. In this ‘coupling resonance’ system, the electric energy that is not used up by the receiver does get radiated into the surrounding environment,but remains in the vicinity of the transmitter. This ensures safety as well as minimal wastage of power.

Eg,



Near field

Near field is Wireless transmission techniques over distances comparable to, or a few times the diameter of the device(s), and up to around a quarter of the wavelengths used. Near field energy itself is non radiative, but some radiative losses will occur. In addition there are usually resistive losses. Near field transfer is usually magnetic (inductive), but electric (capacitive) energy transfer can also occur.

· Induction

Main article: Inductive coupling
The action of an electrical transformer is the simplest instance of wireless energy transfer. The primary and secondary circuits of a transformer are not directly connected. The transfer of energy takes place by electromagnetic coupling through a process known as mutual induction. (An added benefit is the capability to step the primary voltage either up or down.) The battery charger of a mobile phone or the transformers on the street are examples of how this principle can be used. Induction cookers and many electric toothbrushes are also powered by this technique.
The main drawback to induction, however, is the short range. The receiver must be very close to the transmitter or induction unit in order to inductively couple with It.


· Electro dynamic induction
Main article: resonant energy transfer

The "electro dynamic inductive effect" or "resonant inductive coupling" has key implications in solving the main problem associated with non-resonant inductive coupling for wireless energy transfer; specifically, the dependence of efficiency on transmission distance. Electromagnetic induction works on the principle of a primary coil generating a predominantly magnetic field and a secondary coil being within that field so a current is induced in the secondary. This results in a relatively short range because most of the magnetic field misses the secondary. Over greater distances the induction method is inefficient and wastes much of the transmitted energy.
The application of resonance improves the situation somewhat, moderately improving the efficiency by "tunneling" the magnetic field to a receiver coil that resonates at the same frequency. When resonant coupling is used the two inductors are tuned to a mutual frequency and the input current is modified from a sinusoidal into a non-sinusoidal rectangular or transient waveform so as to more aggressively drive the system. In this way significant power may be transmitted over a range of many meters. Unlike the multiple-layer windings typical of non-resonant transformers, such transmitting and receiving coils are usually single layer solenoids or flat spirals with series capacitors, which, in combination, allow the receiving element to be tuned to the transmitter frequency and reduce losses.
A common use of the technology is for powering contactless smartcards, and proposed systems exist to power and recharge laptops and cell phones.

· Electrostatic induction

Main article: Capacitive coupling


Tesla illuminating two exhausted tubes by means of a powerful, rapidly alternating electrostatic field created between two vertical metal sheets suspended from the ceiling on insulating cords. (This image is rotated 90deg counterclockwise.)
The "electrostatic induction effect" or "capacitive coupling" is a type of high field gradient or differential capacitance between two elevated electrodes over a conducting ground plane for wireless energy transmission involving high frequency alternating current potential differences transmitted between two plates or nodes. The electrostatic forces through natural media across a conductor situated in the changing magnetic flux can transfer energy to a receiving device (such as Tesla's wireless bulbs). Sometimes called "the Tesla effect" it is the application of a type of electrical displacement, i.e., the passage of electrical energy through space and matter, other than and in addition to the development of a potential across a conductor. 
Tesla stated,
Instead of depending on [electro dynamic] induction at a distance to light the tube . . . [the] ideal way of lighting a hall or room would . . . be to produce such a condition in it that an illuminating device could be moved and put anywhere, and that it is lighted, no matter where it is put and without being electrically connected to anything. I have been able to produce such a condition by creating in the room a powerful, rapidly alternating electrostatic field. For this purpose I suspend a sheet of metal a distance from the ceiling on insulating cords and connect it to one terminal of the induction coil, the other terminal being preferably connected to the ground. Or else I suspend two sheets . . . each sheet being connected with one of the terminals of the coil, and their size being carefully determined. An exhausted tube may then be carried in the hand anywhere between the sheets or placed anywhere, even a certain distance beyond them; it remains always luminous. 
AND
“In some cases when small amounts of energy are required the high elevation of the terminals, and more particularly of the receiving-terminal D' may not be necessary, since, especially when the frequency of the currents is very high, a sufficient amount of energy may be collected at that terminal by electrostatic induction from the upper air strata, which are rendered conducting by the active terminal of the transmitter or through which the currents from the same are conveyed”. 



Far field



Means for long conductors of electricity forming part of an Electric circuit and Electrically connecting said ionized beam to an electric circuit. Hettinger 1917 - (U.S. Patent 1,309,031)


Far field methods achieve longer ranges, often multiple kilometer ranges, where the distance is much greater than the diameter of the device(s). With radio wave and optical devices the main reason for longer ranges is the fact that electromagnetic radiation in the far-field can be made to match the shape of the receiving area (using high directivity antennas or well-collimated Laser Beam) thereby delivering almost all emitted power at long ranges. The maximum directivity for antennas is physically limited by diffraction.

· Radio and microwave
Main article: Microwave power transmission
The earliest work in the area of wireless transmission via radio waves (electromagnetic waves) was performed by Thomas Edison in 1875. Later, Guglielmo Marconi worked with a modified form of Edison's transmitter. Nikola Tesla also investigated radio transmission and reception.

Power transmission via radio waves can be made more directional, allowing longer distance power beaming, with shorter wavelengths of electromagnetic radiation, typically in the microwave range. A rectenna may be used to convert the microwave energy back into electricity. Rectenna conversion efficiencies exceeding 95% have been realized. Power beaming using microwaves has been proposed for the transmission of energy from orbiting solar power satellites to Earth and the beaming of power to spacecraft leaving orbit has been considered.[37][38]



A block diagram of the demonstration components is shown below. The primary components include a microwave source, a transmitting antenna, and a receiving rectenna.

The microwave source consists of a microwave oven magnetron with electronics to control the output power. The output microwave power ranges from 50 W to 200 W at 2.45 GHz. A coaxial cable connects the output of the microwave source to a coax-to-waveguide adapter. This adapter is connected to a waveguide ferrite circulator which protects the microwave source from reflected power. The circulator is connected to a tuning waveguide section to match the waveguide impedance to the antenna input impedance.

The slotted waveguide antenna consists of 8 waveguide sections with 8 slots on each section. These 64 slots radiate the power uniformly through free space to the rectenna. The slotted waveguide antenna is ideal for power transmission because of its high aperture efficiency (> 95%) and high power handling capability.
A rectifying antenna called a rectenna receives the transmitted power and converts the microwave power to direct current (DC) power. This demonstration rectenna consists of 6 rows of dipoles antennas where 8 dipoles belong to each row. Each row is connected to a rectifying circuit which consists of low pass filters and a rectifier. The rectifier is a GaAs Schottky barrier diode that is impedance matched to the dipoles by a low pass filter. The 6 rectifying diodes are connected to light bulbs for indicating that the power is received. The light bulbs also dissipated the received power. This rectenna has a 25% collection and conversion efficiency, but rectennas have been tested with greater than 90% efficiency at 2.45 GHz.

Power beaming by microwaves has the difficulty that for most space applications the required aperture sizes are very large due to diffraction limiting antenna directionality. For example, the 1978 NASA Study of solar power satellites required a 1-km diameter transmitting antenna, and a 10 km diameter receiving rectenna, for a microwave beam at 2.45 GHz. These sizes can be somewhat decreased by using shorter wavelengths, although short wavelengths may have difficulties with atmospheric absorption and beam blockage by rain or water droplets. Because of the Thinned array curse, it is not possible to make a narrower beam by combining the beams of several smaller satellites.
For earthbound applications a large area 10 km diameter receiving array allows large total power levels to be used while operating at the low power density suggested for human electromagnetic exposure safety. A human safe power density of 1 mW/cm2 distributed across a 10 km diameter area corresponds to 750 megawatts total power level. This is the power level found in many modern electric power plants.
High power
Wireless Power Transmission (using microwaves) is well proven. Experiments in the tens of kilowatts have been performed at Goldstone in California in 1975 and more recently (1997) at Grand Bassin on Reunion Island. 
These methods achieve distances on the order of a kilometer.
· Laser





With a laser beam centered on its panel of photovoltaic cells, a lightweight model plane makes the first flight of an aircraft powered by a laser beam inside a building at NASA Marshall Space Flight Center.
In the case of electromagnetic radiation closer to visible region of spectrum (10s of microns (um) to 10s of nm), power can be transmitted by converting electricity into a laser beam that is then pointed at a solar cell receiver. This mechanism is generally known as "power beaming" because the power is beamed at a receiver that can convert it to usable electrical energy.
There are quite a few unique advantages of laser based energy transfer that outweigh the disadvantages.
1. collimated monochromatic wavefront propagation allows narrow beam cross-section area for energy confinement over large ranges.
2. compact size of solid state lasers-photovoltaics semiconductor diodes allows ease of integration into products with small form factors.
3. ability to operate with zero radio-frequency interference to existing communication devices i.e. wi-fi and cell phones.
4. control of Wireless Energy Access, instead of omnidirectional transfer where there can be no authentication before transferring energy.
These allow laser-based wireless energy transfer concept to compete with conventional energy transfer methods.
Its drawbacks are:
1. Conversion to light, such as with a laser, is moderately inefficient (although quantum cascade lasers improve this)
2. Conversion back into electricity is moderately inefficient, with photovoltaic cells achieving 40%-50% efficiency.[42] (Note that conversion efficiency is rather higher with monochromatic light than with isolation of solar panels).
3. Atmospheric absorption causes losses.
4. As with microwave beaming, this method requires a direct line of sight with the target.
The laser "powerbeaming" technology has been mostly explored in military weapons and aerospace  applications and is now being developed for commercial and consumer electronics Low-Power applications. Wireless energy transfer system using laser for consumer space has to satisfy Laser safety requirements standardized under IEC 60825.
To develop an understanding of the trade-offs of Laser ("a special type of light wave"-based system):
1. Propagation of a laser beam  (on how Laser beam propagation is much less affected by diffraction limits)
2. Coherence and the range limitation problem (on how spatial and spectral coherence characteristics of Lasers allows better distance-to-power capabilities)
3. Airy disk (on how most fundamentally wavelength dictates the size of a disk with distance)
4. Applications of laser diodes (on how the laser sources are utilized in various industries and their sizes are reducing for better integration)
Geoffrey Landis is one of the pioneers of solar power satellite  and laser-based transfer of energy especially for space and lunar missions. The continuously increasing demand for safe and frequent space missions has resulted in serious thoughts on a futuristic space elevator that would be powered by lasers. NASA's space elevator would need wireless power to be beamed to it for it to climb a tether. 
NASA's Dryden Flight Research Center has demonstrated flight of a lightweight unmanned model plane powered by a laser beam.[63] This proof-of-concept demonstrates the feasibility of periodic recharging using the laser beam system and the lack of need to return to ground.

· Electrical conduction

Main article: Electrical conduction



Wireless energy transmission demonstration during Tesla's high frequency and potential lecture of 1891.


Tesla coil transformer wound in the form of a flat spiral. This is the transmitter form as described in U.S. Patent 645,576.
Electrical energy can be transmitted by means of electrical currents made to flow through naturally existing conductors, specifically the earth, lakes and oceans, and through the upper atmosphere — a natural medium that can be made conducting if the breakdown voltage is exceeded and the constituent gas becomes ionized. For example, when a high voltage is applied across a neon tube the gas becomes ionized and a current passes between the two internal electrodes. In a wireless energy transmission system using this principle, a high-power ultraviolet beam might be used to form vertical ionized channels in the air directly above the transmitter-receiver stations. The same concept is used in virtual lightning rods, the electrolaser electroshock weapon and has been proposed for disabling vehicles. A global system for "the transmission of electrical energy without wires" dependant upon the high electrical conductivity of the earth was proposed by Nikola Tesla as early as 1904. 
The earth is 4,000 miles radius. Around this conducting earth is an atmosphere. The earth is a conductor; the atmosphere above is a conductor, only there is a little stratum between the conducting atmosphere and the conducting earth which is insulating. . . . Now, you realize right away that if you set up differences of potential at one point, say, you will create in the media corresponding fluctuations of potential. But, since the distance from the earth's surface to the conducting atmosphere is minute, as compared with the distance of the receiver at 4,000 miles, say, you can readily see that the energy cannot travel along this curve and get there, but will be immediately transformed into conduction currents, and these currents will travel like currents over a wire with a return. The energy will be recovered in the circuit, not by a beam that passes along this curve and is reflected and absorbed, but it will travel by conduction and will be recovered in this way. 
A number of researchers have experimented with Tesla's wireless energy transmission system design and made observations that may be inconsistent with a basic tenet of mainstream physics related to the scalar derivatives of the electromagnetic potentials, which are presently considered to be nonphysical. 
The Tesla worldwide wireless energy transmission system would combine electrical power transmission along with broadcasting and point-to-point wireless telecommunications, and allow for the elimination of many existing high-tension power transmission lines, facilitating the interconnection of electrical generation plants on a global scale.
One of Tesla's patents suggests he may have misinterpreted 25–70 km nodal structures associated with lightning observations during the 1899 Colorado Springs experiments in terms of circum-globally propagating standing waves instead of a local interference phenomenon of direct and reflected waves involving a nearby mountain range, or between the ground and the ionosphere.
Many properties of the earth-ionosphere cavity that have subsequently been mapped in great detail were unknown to Tesla, and a consideration of the earth-ionosphere or concentric spherical shell waveguide propagation parameters as they are known today shows that wireless energy transfer by direct excitation of a Schumann cavity resonance mode is not realizable. "The conceptual difficulty with this model is that, at the very low frequencies that Tesla said that he employed (1-50 kHz), earth-ionosphere waveguide excitation, now well understood, would seem to be impossible with the either the Colorado Springs or the Long Island apparatus (at least with the apparatus that is visible in the photographs of these facilities)." 
On the other hand, Tesla's concept of a global wireless electrical power transmission grid and telecommunications network based upon energy transmission by means of a spherical conductor transmission line with an upper half-space return circuit, while apparently not practical for power transmission, is feasible, defying no law of physics. Wireless energy transmission by means of a spherical conductor “single-wire” surface wave transmission line may be possible, a feasibility study using a sufficiently powerful and properly tuned Tesla coil earth-resonance transmitter being called for.

References
1. ^ Bradford, Henry and Gary Peterson, "Nikola Tesla On Wireless Energy Transmission," The Schumann Cavity Resonance Hypothesis
"Wireless power spells end for cables". The Observer. Sunday 4 January 2009. http://www.guardian.co.uk/science/2009/jan/04/wireless-power-technology-witricity


Wireless Transmission of Electricity – Development
and Possibility
Tanuj Kumar Mandal1
Abstract –In the present paper the various technologies
available so far for wireless transmission of electricity and the
need for a Wireless System of Energy Transmission is being
discussed to find its possibility in actual practices, their
advantages, disadvantages and economical consideration. This
paper is mainly concentrated on : i) The most popular concept
known as Tesla Theory, ii) The microwave power transmission
(MPT) called Solar power satellite, and iii) The highly efficient
fibre lasers for wireless power transmission.
Many concepts, research papers, patents are available on
wireless transmission of electricity but the commercial
technologies are yet to be materialized. The paper also discusses
the possible ways to get useful and practical results out of all
research carried out so far elsewhere.
Key words – Wireless transmission, Tesla theory, Microwave
power transmission, Fiber lasers, Collaborative research.
I. INTRODUCTION
In our present electricity generation system we waste
more than half of its resources. Especially the transmission
and distribution losses are the main concern of the present
power technology. Much of this power is wasted during
transmission from power plant generators to the consumer.
The resistance of the wire used in the electrical grid
distribution system causes a loss of 26-30% of the energy
generated. This loss implies that our present system of
electrical distribution is only 70-74% efficient. We have to
think of alternate state - of - art technology to transmit and
distribute the electricity. Now- a- days global scenario has
been changed a lot and there are tremendous development in
every field. If we don’t keep pace with the development of
new power technology we have to face a decreasing trend in
the development of power sector. The transmission of power
without wires may be one noble alternative for electricity
transmission.
-----------
1Tanuj Kumar Mandal is with the deptt.of Electrical &
Electronics Engineering, Dr.M.G.R. Educational & Research
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II. THE TECHNOLOGIES AVAILABLE
In this remarkable discovery of the "True Wireless" and
the principles upon which transmission and reception, even in
the present day systems, are based, Dr. Nikola Tesla shows us
that he is indeed the "Father of the Wireless." The most wellknown
and famous Wardenclyffe Tower (Tesla Tower) was
designed and constructed mainly for wireless transmission of
electrical power, rather than telegraphy [1]. The most popular
concept known is Tesla Theory in which it was firmly
believed that Wardenclyffe (Fig.1) would permit wireless
transmission and reception across large distances with
negligible losses [2]. In spite of this he had made numerous
experiments of high quality to validate his claim of possibility
of wireless transmission of electricity (Fig.2). But this was an
unfortunate incidence that people of that century was not in a
position to recognise his splendid work otherwise today we
may transmit electricity wirelessly and will convert our
mother earth a wonderful adobe full of electricity.
Fig.1. The 187-foot Wardenclyffe Tower (Tesla Tower) in 1903.
This was to be the first broadcasting system in the world. Tesla
wanted to transmit electricity from this Tower to the whole globe
without wires using the Ionosphere. The source of the transmitted
electricity was to be the Niagara Falls power plant[1].
The modern ideas are dominated by microwave power
transmission (MPT, Figure 3) called Solar power satellite to
be built in high earth orbit to collect sunlight and convert that
energy into microwaves, then beamed to a very large antenna

on earth, the microwaves would be converted into
conventional electrical power.
Fig.2. The basis for Tesla’s system for the wireless transmission of electrical
power[3].
William C. Brown, the leading authority on wireless
power transmission technology, has loaned this demonstration
unit to the Texas Space Grant Consortium to show how power
can be transferred through free space by microwaves. A block
diagram of the demonstration components is shown below.
The primary components include a microwave source, a
transmitting antenna, and a receiving rectenna.
Fig.3 .Microwave power transmission [4]. .
The microwave source consists of a microwave oven
magnetron with electronics to control the output power. The
output microwave power ranges from 50 W to 200 W at 2.45
GHz. A coaxial cable connects the output of the microwave
source to a coax-to-waveguide adapter. This adapter is
connected to a waveguide ferrite circulator which protects the
microwave source from reflected power. The circulator is
connected to a tuning waveguide section to match the
waveguide impedance to the antenna input impedance.
The slotted waveguide antenna consists of 8 waveguide
sections with 8 slots on each section. These 64 slots radiate
the power uniformly through free space to the rectenna. The
slotted waveguide antenna is ideal for power transmission
because of its high aperture efficiency (> 95%) and high
power handling capability.
A rectifying antenna called a rectenna receives the
transmitted power and converts the microwave power to direct
current (DC) power. This demonstration rectenna consists of 6
rows of dipoles antennas where 8 dipoles belong to each row.
Each row is connected to a rectifying circuit which consists of
low pass filters and a rectifier. The rectifier is a Ga As
Schottky barrier diode that is impedance matched to the
dipoles by a low pass filter. The 6 rectifying diodes are
connected to light bulbs for indicating that the power is
received. The light bulbs also dissipated the received power.
This rectenna has a 25% collection and conversion efficiency,
but rectennas have been tested with greater than 90%
efficiency at 2.45 GHz[4].
The transmission of power without wires is not a theory
or a mere possibility, it is now a reality. The electrical energy
can be economically transmitted without wires to any
terrestrial distance, many researchers have established in
numerous observations, experiments and measurements,
qualitative and quantitative [5-9]. These have demonstrated
that it is practicable to distribute power from a central plant in
unlimited amounts, with a loss not exceeding a small fraction
of one per cent, in the transmission, even to the greatest
distance, twelve thousand miles - to the opposite end of the
globe. This seemingly impossible feat can now be readily
performed by electrical researchers familiar with the design
and construction of my "high-potential magnifying
transmitter," There were three popular theories present in the
literature of the late 1800's and early 1900's. They were:
1. Transmission through or along the Earth,
2. Propagation as a result of terrestrial resonances,
3. Coupling to the ionosphere using propagation through
electrified gases(Fig.4&5).
Fig.4. Diagram showing the transmitting & receiving circuit For the
transmission & reception of electric power by wireless [5].
Fig.5. Two optical forms of wireless antennae formed of
search light beam- ionised atmospheric streams [5].
It has been proven that electrical energy can be
propagated around the world between the surface of the Earth
and the ionosphere at extreme low frequencies in what is
known as the Schumann Cavity. Knowing that a resonant
cavity can be excited and that power can be delivered to that
cavity similar to the methods used in microwave ovens for
home use, it should be possible to resonate and deliver power
via the Schumann Cavity to any point on Earth. This will
result in practical wireless transmission of electrical power.
The intent of the experiments and the laboratory Tesla
had constructed was to prove that wireless transmission of
electrical power was possible. Although Tesla was not able to
commercially market a system to transmit power around the
globe, modern scientific theory and mathematical calculations
support his contention that the wireless propagation of
electrical power is possible and a feasible alternative to the
extensive and costly grid of electrical transmission lines used
today for electrical power distribution.
Power transmission system using directional ultrasound
for power transmission includes a transmitting device and a
receiving device. The transmitting device has a set of
ultrasound transducers forming an ultrasound transducer
array, wherein the array is a set of spaced individual
transducers placed in the X-Y plane disposed to generate an
ultrasound beam in the Z direction (Fig.6) [6].
Another possibility is to use highly efficient fibre lasers
for wireless power transmission where the possibilities are
similar to microwaves concept but lasers emit energy at
frequencies much higher that microwaves.
For several years NASA, ENTECH, and UAH have been
working on various aspects of collection of the laser radiation
and conversion to electrical power for laser wireless power
transmission [7].
Fig.6. System and method for wireless electrical power
Transmission (directional ultrasound for power Transmission) [6].
III. MERITS, DEMERITS & ECONOMICS OF
WIRELESS TECHNOLOGIES
3.1. Merits
An electrical distribution system, based on this method
would eliminate the need for an inefficient, costly, and capital
intensive grid of cables, towers, and substations. The system
would reduce the cost of electrical energy used by the
consumer and rid the landscape of wires, cables, and
transmission towers.
There are areas of the world where the need for electrical
power exists, yet there is no method for delivering power.
Africa is in need of power to run pumps to tap into the vast
resources of water under the Sahara Desert. Rural areas, such
as those in China, require the electrical power necessary to
bring them into the 20th century and to equal standing with
western nations. The wireless transmission will solve many of
these problems
The electrical energy can be economically transmitted
without wires to any terrestrial distance, so there will be no
transmission and distribution loss.
More efficient energy distribution systems and sources are
needed by both developed and under developed nations. In
regards to the new systems, the market for wireless power
transmission is enormous. It has the potential to become a
multi-billion dollar per year market.
The increasing demand for electrical energy in industrial
nations is well documented. If we include the demand of third
world nations, pushed by their increasing rate of growth, we
could expect an even
Faster rise in the demand for electrical power in the near
future. These systems can only meet these requirements with
90–94 %efficient transmission [3, 8].
High Transmission Integrity and Low Loss: - To transmit
wireless power to any distance without limit. It makes no
difference what the distance is. The efficiency of the
transmission can be as high as 96 or 97 per cent, and there are
practically no losses.
3.2. Demerits
Biological Impact: - One common criticism of the Tesla
wireless power system is regarding its possible biological
effects. Calculating the circulating reactive power, it was
found that the frequency is very small and such a frequency is
very biologically compatible [3, 8].
3.3.Economic Impact
The concept looks to be costly initially. The investment
cost of Tesla Tower was $150,000 (1905). In terms of
economic theory, many countries will benefit from this
service. Only private, dispersed receiving stations will be
needed. Just like television and radio, a single resonant energy
receiver is required, which may eventually be built into
appliances, so no power cord will be necessary! Monthly
electric utility bills from old-fashioned, fossil-fuelled, lossprone
electrified wire-grid delivery services will be optional,
much like “cable TV” of today. In the 21st century, “Direct
TV” is the rage, which is an exact parallel of Tesla’s “Direct
Electricity.”
IV. ADDITIONAL REMARKS
Many concepts, research papers, patents are available on
wireless transmission of electricity but most research work
were carried out in isolation, so it needs a joint collaborative
efforts to get a very useful results on this advanced technology
on power transmission for the benefit of mankind globally in
future. Whatever the future may bring, the universal
application of these great principles is fully assured, though it
may be long in coming. With the opening of the first power
plant, incredulity will give way to wonderment, and this to
ingratitude, as ever before.
The world is still not able to achieve the benefit of the
God gifted potential of Dr N.Tesla. People neglected him and
his good work. He deserved much better treatment from the
tycoons of his age, than to spend the last 40 years of his life in
abject poverty. However, he was too much of a gentleman to
hold a grudge. Instead, regarding the magnifying transmitter,
Tesla wrote in his autobiography, “I am unwilling to accord to
some small-minded and jealous individuals the satisfaction of
having thwarted my efforts. These men are to me nothing
more than microbes of a nasty disease. My project was
retarded by laws of nature. The world was not prepared for it.
It was too far ahead of time. But the same laws will prevail in
the end and make it a triumphal success.” [3, 8-9]. If this has had
not been happened, then today we will be in a wonder world of
plenty of power using the technology of wireless transmission of
electricity.
V. CONCLUSION
The transmission of power without wires is not a theory
or a mere possibility, it is now a reality. The electrical energy
can be economically transmitted without wires to any
terrestrial distance. Many researchers have established in
numerous observations, experiments and measurements,
qualitative and quantitative. Dr.N.Tesla is the pioneer of this
invention.
Wireless transmission of electricity have tremendous
merits like high transmission integrity and Low Loss (90 – 97
% efficient) and can be transmitted to any where in the globe
and eliminate the need for an inefficient, costly, and capital
intensive grid of cables, towers, and substations. The system
would reduce the cost of electrical energy used by the
consumer and get rid of the landscape of wires, cables, and
transmission towers. It has negligible demerits like reactive
power which was found insignificant and biologically
compatible.
It has a tremendous economic impact to human society.
Many countries will benefit from this service. Monthly
electric utility bills from old-fashioned, fossil-fuelled, lossprone
electrified wire-grid delivery services will be optional,
much like “cable TV” of today.
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