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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: The most popular concept known as Tesla 
Theory; The microwave power transmission (MPT) called Solar power satellite, and 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. 
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I. INTRODUCTION 
 
The technology of wireless power transmission begins 
in the year 1893 when Nikola Tesla, 
Serbian-American scientist whose work with 
electricity are notorious, commences studies on 
wireless power transmission. He found out that, by 
induction electromagnetic, energy can be transferred 
without the need for an electrical conductor, such that 
could ignite low wattage bulbs with this method. Due 
to the need of energy available to be used in various 
situations, had to be intensified in the studies of 
Electrical Engineering, mainly on Branch 
electromagnetism and electromagnetic wave 
propagation. From the intensification of modern 
studies on the electromagnetic properties of materials 
and their applications at scale macroscopic, society 
has undergone a process of popularization of wireless 
transfer data over the mobile phone, bluetooth and 
wireless internet.  
 
With the advancement of technology mobile devices 
and increasing use of the same by the world's 
population, came the reflection that wireless data 
transmission would not be enough to fully portability 
to them, for they were still electrically powered only 
using installation and wiring taken. Because of this, it 
was thought to make solutions of these feedback 
devices, and transmit power generally no need this 
wiring. 
 
II. THEORY 
 
The concept of the “field” was not available at that 
time, and Faraday’s goal was to show that a current 
could be produced by “magnetism.” He worked on this 
problem intermittently over a period of 10 years, until 
he was finally successful in 1831. He wound two 

separate windings on an iron toroid and placed a 
galvanometer in one circuit and a battery in the other. 
Upon closing the battery circuit, he noted a 
momentary deflection of the galvanometer; a similar 
deflection in the opposite direction occurred when the 
battery was disconnected. This, of course, was the first 
experiment he made involving a changing magnetic 
field, and he followed it with a demonstration that 
either a moving magnetic field or a moving coil could 
also produce a galvanometer deflection. In terms of 
fields, we now say that a time-varying magnetic field 
produces an electromotive force “emf” that may 
establish a current in a suitable closed circuit. An 
electromotive force is merely a voltage that arises from 
conductors moving in a magnetic field or from 
changing magnetic fields, and we shall define it in this 
section. Faraday’s law is customarily stated as 
        

   (1)                                  dtdφ- emf      
 
Equation (1) implies a closed path, although not 
necessarily a closed conducting path; the closed path, 
for example, might include a capacitor, or it might be 
a purely imaginary line in space. The magnetic flux is 
that flux which passes through any and every surface 
whose perimeter is the closed path, and   d φ /dt is the 
time rate of change of this flux. 
 
A nonzero value of d φ /dt may result from any of the 
following situations: 
1. A time-changing flux linking a stationary closed 

path 
2. Relative motion between a steady flux and a closed 

path 
3. A combination of the two 
 



International Journal of Advances in Electronics and Computer Science, ISSN: 2393-2835 Volume-2, Issue-3, March-2015 

System Transmission Electrical Energy 
 

21 

The minus sign is an indication that the emf is in such 
a direction as to produce a current whose flux, if added 
to the original flux, would reduce the magnitude of the 
emf. This statement that the induced voltage acts to 
produce an opposing flux is known as Lenz’s law. If 
the closed path is that taken by an N -turn filamentary 
conductor, it is often sufficiently accurate to consider 
the turns as coincident and let 

 (2)                                  dtdφN- emf   
 

Where is now interpreted as the flux passing through 
any one of N coincident paths. We need to define emf 
as used in (1) or (2). The emf is obviously a scalar, and 
(perhaps not so obviously) a dimensional check shows 
that it is measured in volts. We define the emf as and 
note that it is the voltage about a specific closed path. 
 

 (3)  emf                       LE d  

 
If any part of the path is changed, generally the emf 
changes. The departure from static results is clearly 
shown by (3), for E an electric field intensity resulting 
from a static charge distribution must lead to zero 
potential difference about a closed path. In 
electrostatics, the line integral leads to a potential 
difference; with time-varying fields, the result is an 
emf or a voltage. Replacing   in (1) with the surface 
integral of B, we have 
 

(4)emf       
S

d
dt
dd                -   SBLE  

 
Where the fingers of our right hand indicate the 
direction of the closed path, and our thumb indicates 
the direction of dS. A flux density B in the direction of 
dS and increasing with time thus produces an average 
value of E which is opposite to the positive direction 
about the closed path.  
 
The right-handed relationship between the surface 
integral and the closed line integral in (4) should 
always be kept in mind during flux integrations and 
emf determinations. We will divide our investigation 
into two parts by first finding the contribution to the 
total emf made by a changing field within a stationary 
path (transformer emf), and then we will consider a 
moving path within a constant (motional, or 
generator, emf). We first consider a stationary path. 
The magnetic flux is the only time-varying quantity on 
the right side of (4), and a partial derivative may be 
taken under the integral sign, 
 

(5) emf  




S

d
t

d            -   SBLE  

 

Before we apply this simple result to an example, let us 
obtain the point form of this integral equation. 
Applying Stokes’ theorem to the closed line integral, 
we have 

 




SS

d
t

d            -  SBSE)(   emf    

Where the surface integrals may be taken over 
identical surfaces. The surfaces are perfectly general 
and may be chosen as differentials, 

    SBSE d
t

d 



 )(  

 

 (6)                                   
t




BE  

        
III. RESONANCE 
 
Resonance is a property that exists in many different 
physical systems. It can be thought of as the natural 
frequency, at which the energy can more effectively be 
added to an oscillatory system. A playground swing is 
an example of an oscillating system involving 
potential energy and kinetic energy. The child swings 
back and forth at a speed that is determined by the 
swing length.  
 
The child can take stock go higher if it properly 
coordinates his arm and leg action with the swing 
movement. The balance oscillating at its resonant 
frequency and the simple movements of the child 
efficiently transfer energy to the system.  
 
Resonant magnetic coupling occurs when two objects 
exchange energy through their varying or oscillating 
magnetic fields. Resonant coupling occurs when the 
natural frequencies of the two objects are 
approximately the same. 
 

 
 

Fig. 1. Two idealized resonant magnetic coils, shown 
in yellow. The blue and red color bands illustrate their 
magnetic fields. The coupling of their respective 
magnetic fields is indicated by the connection of the 
colorbands. 
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Magnetic coupling occurs when two objects exchange 
energy through their varying or oscillating magnetic 
fields. Resonant coupling occurs when the natural 
frequencies of the two objects are approximately the 
same. 

 
Fig. 2. The power source, left, is connected to AC power. 

 
The blue lines represent the magnetic near field 
induced by the power source. The yellow lines 
represent the flow of energy from the source to the 
capture coil, which is shown powering a light bulb. 
Note that this diagram also shows how the magnetic 
field (blue lines) can wrap around a conductive 
obstacle between the power source and the capture 
device. 
 
Power sources and capture devices are specially 
designed magnetic resonators that efficiently transfer 
power over large distances via the magnetic 
near-field. These proprietary source and device 
designs and the electronic systems that control them 
support efficient energy transfer over distances that 
are many times the size of the sources/devices 
themselves. 
 
Energy coupling occurs when an energy source has a 
means of transferring energy to another object. 
Magnetic coupling occurs when the magnetic field of 
one object interacts with a second object and induces 
an electric current in or on that object. In this way, 
electric energy can be transferred from a power source 
to a powered device. In contrast to the example of 
mechanical coupling given for the train, magnetic 
coupling does not require any physical contact 
between the object generating the energy and the 
object receiving or capturing that energy. 
 

 
Fig. 3. An electric transformer uses magnetic induction to 
transfer energy from its primary winding to its secondary 

winding, without connected to each other. 

It is used to “transform” AC current at one voltage to 
AC current at a different voltage. An electric 
transformer uses magnetic induction to transfer 
energy from its primary winding to its secondary 
winding, without connected to each other. It is used to 
“transform” AC current at one voltage to AC current 
at a different voltage. 
 
IV. THE PRINCIPLE OF TECHNOLOGY 
 
In this remarkable discovery of the "True Wireless" 
and the principles upon which transmission and 
reception, even in the present day systems, are based, 
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. The most 
popular concept known is Tesla Theory in which it 
was firmly believed that Wardenclyffe  (Fig. 4) would 
permit wireless transmission and reception across 
large distances with negligible losses. 
 

 
Fig. 4. 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. The 
modern ideas are dominated by microwave power 
transmission (MPT, figure 6) 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. 
 
In spite of this he had made numerous experiments of 
high quality to validate his claim of possibility of 
wireless transmission of electricity (Fig.5). 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.  
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Fig. 5. "Apparatus for Transmission of Electrical Energy" 

showing the basic Tesla wireless system. 
 

 
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. 
6). 
 

 
Fig.6 .Microwave power transmission. 

 
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 2.45GHz. 
 
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.  
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.  
 
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.7 Diagram showing the transmitting & receiving circuit for 

the transmission & reception of electric power by wireless. 
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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 (Fig 8). 
 

 
Fig.8. Two optical forms of wireless antennae formed of search 

light beam-ionised atmospheric streams. 
 
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.9). 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. 

 
Fig.9. System and method for wireless electrical power 

transmission (directional ultrasound for power transmission). 
 
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. 
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. 
 
V. APPLICATIONS 
 
Several 20th century technology that use wireless 
power (and are in widespread use) included AM, FM, 
and TV broadcasting. Telecommunications and 
wireless internet was an application that began in the 
last decade of the 20th century. Wireless transmission 
of electricity aids navigation by the Global Positioning 
System. Devices using this principle to charge 
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portable consumer electronics such as cell phones are 
commercially available. (SplashPower; Battery 
powered devices can be charged by placing them on an 
induction mat.)  The Powercast system, unveiled in 
2007, is applicable for a number of devices with low 
power requirements. This could include LEDs, 
computer peripherals, wireless sensors, and medical 
implants. A company called eCoupled unveiled their 
own take on inductive coupling, which will soon be 
used on "Herman Miller" desks to recharge devices 
wirelesly. Example include the transcutaneous energy 
transfer (TET) systems in artificial hearts like 
AbioCor and induction stove tops (and microwave 
ovens). 
 
CONCLUSIONS 
 
From the study, the wireless energy transfer, which is 
based on the principle of electromagnetic induction, 
combined with electromagnetic resonance, will 
become increasingly present in our daily lives through 
the car chargers, cell phones and gadgets in general as 
well as being applied in industrial assembly lines. 
However, this technology still has some drawbacks, 
for example, not be as effective for long distances, 
making it applicable in very restricted situations. And 
to overcome these disadvantages and popularize this 
technology, several companies have joined forces in 
two major groups, the Wireless Power Consortium 
(WPC) and Rezence. Thus, the energy wireless energy 
transfer is being optimized, trying to be the form of the 
future energy transfer.  
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