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! ABSTRACT

Transmission of power over long distances. across  dithicult terraing and  under
environmentally untavourable conditions had been capital intensive. dangerous and a
source of power foss to energy generation and transmission through the use of cables.
Ways of checkmating or rc;]ucing the above have been of major interest in the last
century. Several researches have been carried out to curb this trend and Wireless Power
Transmission presents a viable solution to these problems.

Wireless Power Transmission involves the transmission ol clectrical energy  from
generation point to the consumer end without any physical connection between them.
This project takes a look at the existing clectromagnetic faws, analy ses them and supplies
cquations  that prove that WPT is realized due to the presence ol longitudinal

clectromagnetic scalar waves.
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PRS-

CHAPTER ONE
1.0 INTRODUCTION

1.1 PREAMBLE

Technological development has unfolded new faces in many fucets of engineering and
sciencees. Man has broken the barrier ot distance communication with the invention ot the
telephone. Added to this. technology has opened a space to enable data. video and sound
transmission without physical cabling.

Wireless data. video and sound transmussion has sown a seed ol possibilits for
transmission — of power  without  cables.  And o this  end. rescarchers
has plunged into the quest of making transmission of power without cables a reality .
Wireless power transmission is the transmission of clectricity without physical cables.
The quest has brought big organizations such as the American Space Ngency to invest
both financial and mental resources towards remote powering of heavy space machinery .
‘The Siemen Engineering and other independent agencies are also undertaking research
The vear 1888 was marked by the demonstration of Wireless Power Transmission (WP 1)
pulsed powered gencrated at SO0NZ. Since then, only a few demonstrations and
feasibility studies have been published at discrete time intervals, Among these. the most
important is a feasibilits study reported by a French rescarch group in 1977, a Terrestrial
Wireless Power Transmission Project. The aim of this project was to deliver a TOKW load
from a grid S)'sl‘gm through AC DC - microwave - DC - AC conversion to a .7km
distance. a small tourist spot across a mountain in La re Unon Island. an over sea
territory  of France. The project was termed as Grand  Bassin Wireless Power

Transmission Model after the name of the tourist village
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A large part of the project is anchored on the physies and  engineering  of
clectromagnetism.
The project will enable us to review some of the classical electromagnetic equations.
Wireless power transmission can be implemented and realized by two basic methods:

[. Microwave power transmission

2. TTransmission through the wonosphere
The post-war history ot rescarch on free-space power transmission is well documented by
William C. Brown. who was a pioncer of practical microwave power transmission, 1t was
he who first succeeded in demonstrating a microwave powered helicopter in 1964 using
245GHz7 in the frequency range of (2.4-2.5GH2) reserved for the ISM (Industrial
Scientific and Medical) application of radio waves. A power conversion device from
microwave to DC. called a rectenna. was invented and used tor the microwave-powered
hclicnpl‘cr [1 l
The idea behind micronwave power lr:m.s'mis.s"inn is that Solar Power Satellite (SPS)
consisting of panels of solar cells stretching many square kifometers in space converts the
clectricity penetrated from light into radio waves and beam them wirelessly to the carth.
If the largest conceivable space power station was built and operated 24 hours a day all
vear round. it could produce the equivalent output of ten million kilowatt-class nuclear
power stations: which is rather impressive and in 1983, a Japanese team succeeded in a
first-ever experiment to transmit microwave energy through the lonosphere using two
rockets. In 19950 a team led by Prof. Nobuyuki Kaya of” Kobe l'ni\'érs‘il) managed to
transmit electricity from the ground to an airship in the sky. Japanese scientists say that if

microwaves carrying clectric poswer can be beamed uniformiy over the carth. they could

3]



be used as a power supply for mobile devices such as cell phnn&. The power of
micronaves would have to be weaker than the regulatory standard to prevent any
physical harm to people from the edlectromagnetic rays. The mobile phones now in use
require up to approximately 800mW of power. To receive micronave energy. they would
need an antenna about 25-30cm square. As it would not be feasible tor a mobile hand .ot
to itselt serve as the antenna. the options swould be to reduce the power consumption or
devise a large antenna [ 1]

The fundamentals are already in place. but the Japanese say that the problem with
micronave power transmission is the exorbitant cost ot constructing an SPS around 2.4
trillion yven in total as a rough estimate.

The reported works does not reveal any design method or complete information about
terrestrial Wireless Power Transmission and this has vestricted turther advancement in the

research on WP,

AC DC DC

:J\j/ : MICROWAVE : L
RECTIFIER TRANSMITTER SPACE REACTENNA CONVERTER

Fig. 1.0 Block Diagram of Microwave Wireless Power Transmission

The second method of transmitting power through space is the Tesla System of Wireless

Power Transmission. in swhich a resonating cavity is activated with a high pulse wave




which radiates EM wave from the cavity | there by causing the ionized gas transfer M

wave.

1.2 ADVANTAGES OF WPT
I. For Third World countries. where terrain and topology are barriers
impeding against instatlation of Heavy sub-station and pylons to run high

tension cables. this gap is bridged.

2. Animplementation of wireless system for power transmission will imvolve
rural arcas in active production
3. Iewill bring the reality of unmanned arreraft o its full capability

4. Small electronic devices with small voltage requirements can be remotely
powered

S Inaspecial case. it can be tashioned to serve as air defense munitions.

1.3 PROJECT OBJECTIVES

I. Toreview the classical clectromagnetic laws

Lo

To show that there exists a longitudinal electromagnetic scalar wave
3. To also show that the consequence of longitudinal electromagnetic wave

supports transmission of current i wav e-like form

1.4 SCOPE
The scope of this work is limited o the electromagnetics as it applies 10 Wireless Power

Transmission and the laws that justify its feasibility.



CHAPTER TWO

2.0 LITERATURE REVIEW

‘

i
2.1 ENER(;Y NEED AND TRANSMISSION
Once of the world™s most important needs s energy and man has scrapped energy from
wood. built machines capable of exploring tossil fucls and the best of engineering minds
stream energy from the clectron which is the bedrock ot electrical engineering.
Fhe world not only awaits an alternative energy source to fossil fuel but the case ol enerey
distribution to end users.
The field of electrical power has seen various changes starting tfrom hydroelectric power
(HEP)Y generation o nuclear power generation and all this has relied on cables for
transmission of power to the final users. As m;in expands i mental coast. new engineering
cupuhililics are given birth to and the realitn of wireless power transmission s a
consequence of man’s mental coast quest and need for a wircless grid systems.
Before major breakthroughs in engineering are made. they are ushered in by thesis and
anti-thesis. The Bulk of these papers are centralized on electromagnetism and the argument
on longitudinal electromagnetic scalar (1L.ESY wave. Herztian wave and how this principle

supports feasibility of wireless power transmission | 124,

i~
[S%]

. BRIEF RESEARCH HISTORY IN RELATION TO WIRELESS POWER
TRANSMISSION.
I'he major events that were registered in wireless power transmission occurred in the era of

clectromagnetism and the time when Maxwell's cquation was yet to be aceepted. Fhe

rescarch originated with its basies, Iving in the fundamentals of clectricity and magnetism or
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more preferably in the connection between the two as established by Hans Christian Orsted
(1777-1851). Following this Andre-Marie Ampere (1775-1830) formulated the faw of
clectromagnetism  (Ampere's law) that describes  mathematically  the magnetie toree
between two cireuits.,
In 1804 Jean-Baptiste Biot (1774-1862) showed that the terrestrial magnetic field does not
vary  appreciably  with altitude. In I81TS Augustin-Jean Fresnel (1788-1827) became
imvolved in optics and pioneered in establishing the wave theory of light. Begimning in
1830, Karl Friedrich Gauss (1777-1855) worked closefy with Weber (1804-1891)0 They
organized a worldwide system ol stations for systematic observations of terrestrial
magnetism. The most important result of their work in clectromagnetism was  the
development. by others, of telegraphy. NMichael Faraday (1791-1867). Joseph Henry (1799-
1878) Heinrich IF.E. Lenz (1804-1803) were three scientists who studied and put forward
the conc;pls of Magnetic induction.
Then came in the field the legendary tigure. James Clerk Maxwell with the seminal
mathematical synthesis of all the previous expertmental work on electricity and magnetisim,
His main predictions were:

v That waves of clectromagnetism should exist and be able to wravel in any medium.

the hypothetical ether included.
v' That their speed could be deduced form purely electrical measurements.,
|
v That gi\'CH the close agreement between the speed of light determined in
Kohlsrauch and Weber's experiment. and the speed predicted for Electromagnetic

(EMD) waves, fight itself was an ENTwave [3).
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Maxwell's equations predicting the existence of electromagnetic radiation propagating at
the speed of Tight were made public in 1865 in 1888 Herty had demonstrated generation of
clectromagnetic waves. and that their properties were simifar to those of hight. Betore the
start of the twenticth century. many of the concepts now famihiar in micronwaves had been
developed 6] the hist ncludes the eyvlindrical  parabolic reflector. diclectric lens.
micronave  absorbers. the  cavity radiator, the radiating  iris and  the pyramadal
clectromagnetic horn. Round. square and rectangular wavegudes were used. with
experimental  development anticipating for several sears Rayvleigh's 1896 theoretical
solution for waveguide modes.

Many micronave components in use were quasi-optical - a term first introduced by Oliver
Lodge [4] Il‘t" showed that EM waves could be transmitted along wires. but failed to show
that they propagate in free space. Right in 1897 published a treatise on micronwave optics.
Hcinriujh Rudolt” Hertz (1847-1894) was successtul and generated  decimeter waves
(wavelength of 66 ¢cm): other Copost-Hertzian pre-1900 experimenters used wavelengths
well into the short em-wave region with Bose in Caleutta |7} and Tebedew in Moscow
independently performing experiments at wavelengths as short as S and 6 mm. Clearly
I,odgc's great reputation inspired those who either had his fecture or read his book. These
include not only 1.C. Bose and Gugliclmo Marconi (1874-1937) but also Branly. Zchnder.
Popov and even Rutherford. Marconi experimented with 25 ecm-waves. In 1897 using a pair
of parabolic cylinder reflectors separated by four miles he succeeded in convincing the

British Post Office that “wircless™ tefegraphy was possible.



2.3 HISTORIC MODIFICATION OF MAXWELL'S LAWS

In the 1860s James Clerk Maxwell combined electrical fickds and magnetic ficlds into a
common model. and launched the present system ot classical electrods namices still being
taught today. though i a more Timited form. In his 1863 paper. Maxwell specitically lists
his 20 equations and his 20 unknowns, His work was strongly contested. because few of'the
three dozen clectrical scientists on carth at the time were capable in quaternion
mathematics. Before he died in 18790 Maxwell himselt had started rewriting his 1873 book

for a second edition. with simpler equations,

In the 1880s Ohiver Heaviside - a brifliant but self-taught scientist who never attended
university — plaved a major role in converting (reducimg) Maxwell's equations to what
today is vector algebrac after Maxwell was deceased. Heaviside detested potentials, and
stated that they should be "removed from the theory.™ The reduction work by Heaviside.
Gibbs. and Hertz resulted in the modern four vector equations in some four unknowns,

These are taught — along with a further truncation by Lorents M CVery UNINCrsiy as

"Maxwell's equations” |8].

They are in fact Heaviside's equations. further truncated by Lorentz symmetrical re-
cauging. Before Lorents regauging. the Maxwell-Heaviside equations are stull difficult to
solve analvtically. Numerical mcethods are often required. This posed a calculation
nightmare bzlcik in the mid 1800s. before the advent of modern computers and automated
calculations. Today. numerical methods can be accommodated much more castly. using

computers

To reduce the difficulty in solving the Maxwell-Heaviside equations and largely elimmate

the need for laborious numerical methods. simpler "Maxwellian™ equations were sought.



Lorentz further reduced the Maxwell-Heaviside equations by “"symmetrically regauging’
them |2]. This symmetry constrains the modern gauge {reedom principle. whereby the
potential field and the potential energy of an EM system can be freely changed at willl In
those systems covered by the reduced theory. the potential encergy can still be changed. But
it can only be changed in such & manner that the two new free ficlds produced are cqual
and opposite. Hence the new liclds "fight cach other to a draw”. changing the internal stress
of the system but doing no external work (which requires a net nonzero foree fictd). This
has the effect of botding up any excess BEM tield enerey that might be received by the
syvstem from its environment. into a force-free stress potential instde the syvstem the system
can be freely energized by the environment to stress the system. but it cannot usce the free
f
stress potential energy to perform any external work. o perform work. such a system has

to have an additional input of energy where a net toree field also emerges.

[n short. the system has to additionally be assmmetrically regauged ~o as to vesult in a net
force — which means the extra assmmetrical regauging energy has to be input by the
svstem operator or experimenter. since the Lorentz-regauged system itselt prohibits the

environment from furnishing such "energy with a net field™.

2.4 THE ENGINEERING AND EXPERIMENT IN WP,

The pre-world war physics of clectromagnetism was much ot the etherie principles and the
fundamental science behind  Wireless power transmisston was built on three  basic

principles.

» Transmission along the carth




» Propagation through terrestrial resonant
» Conduction through the tonosphere.

Dr Tesla approach was to build a cavity resonator which will be place hgh above carth
surface and the base of the pole will be carthed .As the cavity resonator s excited the
charge activation in the atmosphere relative to the carth terminal will result o charge
imbalance there by acting like @ spherical resonator as aresult the space will be able

S transmits current in wave like form.

Today it has been proven that clectrical encergy can be propagated around the world
between the ;lll'ﬁhcc of the Farth and the wnosphere at extreme Tow trequencies o what s
known as the Schumann Cavits. The Schumann cavity surrounds the Farth between ground
level and extends upward to a maximum 80 kilometers.

Experiments to date have shown that electromagnetic waves of extreme low frequencies in
the range of 8 Hz. the fundamental Schumann Resonance trequency. propagate with little

attenuation around the planct within 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 tor home use. it should be possible
o resonate and deliver power via the Schumann Cavity o any point on Earth, This will
result in practical wircless transmission of electrical power.

2.5 WIRELESS POWER TRANSFER MILESTONE

Despite the fact that almost every book mentions Marconi (1874-1937) as the inventor off
radio. the only thing Marcont did seems to be nothing more than reproducing apparition

Fesla (1856-1943) had registered years ago.

10




1893: Tesla carries his first experiments with high frequency electrie currents: - the first
demonstration of wireless communication. In his articles and lectures Tesla describes his
first radio apparatus in detail.

1895:Marcont presents a radio device in London. claiming it as his invention. However. the
device is the same as what Fesla had already deseribed in his articles. Later on. Marconi
will claim that he had not read Tesla's articles. despite that they were translated in many
languages very quickly.

1897:First patent registered by Nikola Tesla on radio communication. Patent No. 643376.
1898: Tesla constructs the first remotely controlled boat and demonstrates it in New York.
He registers this invention under Patent No. 613809,

1899:Tesla builds a large radio station in Colorado Springs. USA and  starts his
experiments.,

1901: Tesla begins the construction of a huge radio station in Wanderely ffe. near New
York. This station. Tesla's biggest dream. would transmit electric signals and energy o the
whole planct. Tt was never completed. due to lack of financial means. The same year.
Marconi's great triumph was in succeeding o receive signals transmitted across the
Atlantic Occean despite the general opinion that the cursature ol the Farth would Timat the
range of communication by clectromagnetic waves. This sensational achievement was the
start of the vast development of radio communication and broadcasting. The world was
impressed. but did not fearn that Marcont was only using Testa's Patent No. 643576 (1897,

1917: In an article in "Electrical Experimenter” Tesla announces a system to locate metallic

Objects through radio signal reflection. Fhis is the beginning ol the radar,

11



2.6 MODERN DAY RESEARCHERS IN WPT
2.6.1 NON HERTZIAN WAVE

The term non-hertzian wave was used in relatton to the Colorado spring experiment in
which Tesla experimented on his systems for wireless power transmission. A\mongst
present day rescarcher Coll Tom Bearden has pioneer allot of rescarcher to unveil what Dr
Fesla meant by the term non-hertzian wave. in the course of his research give birth to what
1s refer to as motionless clectromagnetic generator (MEGh which he clamms uses enerey
from the vacuum _The tundamental principle upon which the MEG and wireless power

transmission works is on the controversial longitudinal clectromagnetic scalar wave.

March 26 2002 recorded a silent history. a day which the motionless electromagnetic
eenerator was patent with US patent agency. As we speak there is subscription for the
product online at www . cheneric.org The MEG was a proot’ to other researchers that what

Tesla meant by non-hertzian was actually longitudinal clectromagnetic scalar wave | 131,

Another rescarcher justifyving the existence of longitudinal clectromagnetic scalar wave s
Prof . Mext who complain on the application in relation to warhead and the tikely the
x

disasters when fashion into warhead. The analysis on longitudinal clectromagnetic swave

will be discussed in detail in the next chapter.

12




CHAPTER THREE
3.0 MATHEMATICAL ANALYSIS OF THE WIRELESS POWER

TRANSMISSION PHENOMENON

3.1 ELECTROMAGNETIC EQUATIONS

The present jday  classical clectrodynamic equations are consequence of” Heaviside
modifications on the original Maxwell equation. Heaviside afso thought that scalar ticlds
present in the original Maxwell cquations were too wmpl;\\ and had less practical
significance in relation to explaining material phenomenon which were based on
clectromagnetic principles. and therefore deemed it wise to climinate the scalar field from
the original equation.

One major limitation Maxwell encountered was the representation of the electromagnetic
cqualim} in Biguaternion torm and calculus. and this was because at that time. large
number of scientists and engineers were not familiar with the Biguaternion Caleulus. So
Maxwell had to revisit twenty published electromagnetic equations and atter his death.
Heaviside helped in moditving the equations 1o what we now have as the classical
electrodynamic equations [8].

The argument as to what Tesla meant by non-Hertzian wave is built on what s known as

Longitudinal Electromagnetic Scalar Wave (Leswave).

The reality of a wireless power transmission dies on the reality  of longitudinal
clectromagnetic scalar wave, What scems missing is a consistent mathematical theory

that offers a rational explanation for this important technology .



3.2 REVIEW OF ELECTRODYNAMIC EQUATIONS
Constder a homogenous medium of constant diclectricnty « and constant permeability .
which s free of clectric sources of current. Then all clectromagnetic processes are

governed by homogenous Maxwell equation [2].

(abbreviation ot = (5‘/(5‘/ )

VX E = -udH (n
vV.E=0 (2
vx H =g,k (3)
VH=0 (4

From these equations. it can be derived by standard processes that both electric and

magnetic vector = and H fulfills the wave equation,

-

N
-

oCE+ poeocE = VL ( Helmholt,

~ s , [-quation
06(11+ La€nt ’(_L: = \H (())

3.2SEVENTH FIELD COMPONENT
From the standard Maxwell cquations (Heaviside moditied verston)y, it the scalar

potential that was eliminated is added. the seventh field component materiahizes |13

Recall Electric Field Equation  « -Vo-CA/Ct =L (7)

v a A= B Magnetice ficld ' (8




Such that
- REpCY - VA =S (9)
for S = 0. A 0. the aboy e equation transtorms to :

VLA =) f
Recall that the transtformation that results o the above equation is derived tfrom the grad
or Div of the magnetic potential A by Biquarternion Caleulus,
IFrom normal wave equation
.‘ .
Vo= VA
V= C/C, Tor x - dimension
V= CICLCIC
V=1¢074 ;
‘ VoV = e O !

2 AP : . . , .
Vo=1/¢.G From classical dimensional analysis

For Biguarternion Calculus. the transformations are:

Afao . ap. az.ay) —anis the ime component and ay. a:. asare the spatial vectors.
SAFB=(ant byt ilA-BD
AB =aoby-AB + I{bsA + a3 = A X B
AT =y~ LA
The biquarternion gradients are given as
V=1i/e.C,t 1A (h

A=1/ce +iA (I

N



J=iep LA (HD
F=VA=S+1[L/Aic)+ B “(1V)
Maxwell leaviside -V F = VVA

=l
Field wave equation. V] = VVE
Power/ Foree Theorem, ol o JIv
(\VFLE
VVA(VA)

The wave function operator in Biguarternion torm

AN PTG AR 7
j 10
—_— 2A2 2
. VV o= Hetay - N
Note that the scalar constant. 2., 1 the Biquarternion but s inserted in the full

cquation.

The official theory of clectrodynamics presumes that S 0 alwavs and this is called the

cuage condition. When 2, O and S 0 this is known as the Coulomb gauge condition

and when 2o = Tand S 0. This is known as the Torent/o cauge condition. Gauge

conditions however are based on the the arbitualness of electromagnetic potential.

In order to predict possible electro scalar field effect. the scalar field potential is included
!

o obtain a generalized form of clectromagnetic equation.

The following decoupled non-homogenous wave equations (p s charge density. | s

current density) [ 7].

uh(,t:“(“:(p/ﬂ2 + \“J(p = pity (1)

16



Eop. AU =V F VXA = VYA =) (1)

Together with two extra vector identities (VOVXACO) and (VXVQ=0) can .hc written mnto
the Maxwell/Heaviside field equations with extra scalar Hield terms.

vk -CJC = poe Generalized Gauss Taw (13)

Vxk = -cB/¢, Faraday s | aw (14)

VB + 170 V] = cop.CE/G = 1) Generalized Ampere’s Law - (13)
Fhe generalized field equations are gauge imvariant. since it s assumed the field S s not
zero in general and related physical effect. The classical electrodynamic equation s
considered a Ql)cciul case when S 0.
Note that. the longitudinal wave solution ot the decoupled potential wave equation also
depends on 2, The speed of the phase velocity of electric potential waves and
longitudinal magnetic potential wave is

AVARS ] Forlaim 7.,

(YT

have infinite speed (immediate action at a distance) and for 2., = 10 the wave speed = C.
which s also known as retard potential.

In reality. 2, can have values between Oz, b tor a vacuum. which means that these
waves have superluminal finite speed.

The addition of the factor &S and /2., V' to the ficld equation is not unhike the additions
of the displacement current eopaCgt by Maxwello which feads to prediction of” the

transverse electromagnetic wave.



3.3 INDUCTION OF SCALAR FIELD
Fhe addition of scalar ficld in Maxwell equation shows that the equations are not
naturally homogenous as given i the case of transverse wave. Phis implies that it is a
special case of the generalized Maxwell's equation. The big question is, how is the scalar
field induced?

a.  Electron Tunneling

b. Charge Density Wave (CDW)

¢.  Longitudinal current density wave (LCDW)

The above consequence is due to the following equations

z:”p“.(’:t'/(’t3 + AXVXE - 1/a VVE = - ud)/Ct- Noihe, (10)
c(,p.,FJB/Ft: = AXAVXB = - puiNl (17)
. &,p‘.C:S/(’t: ~ i NAS = - uy(V F Coprct) (18)

HE = 0and B = 0 in the Maxwell equation, the equation is reduced to

Vp + kgt Hct =0 1
(19)

Vxl =0 j

There are two possibilities for electron transport ina conductor: 1 ongiudinal current

density. or thermal effect.

The theory of electrodynamics with the extra scalar fields actually  predicts the

fongitudinal current density scalar wave. In most situations. the scalar field component



N -~ . . RO
AMEGLCQ s not strong to overcome the small factor ety = 11T X TOT ST m7 Only a
rapidly fluctuating source of high voltage. such as pulsed power system. can induce

scalar field effect that are noticeable. also the other scalar ticld component. VLA is not

very common sinee this scalar field is induced by diverging or converging currents |81

3.4 CONDUCTION FROM CIRCULAR SURFACE TO SPACE

If we intend to conduct clectricity through space. we need a cavity resonator placed at a
high altitude for reduced a pressure and good contact with the tonospheric laver. We

know that at high voltage and frequency. conduction through ionized gas is possible.

When we use the term non-hertzian wave. it refers to purely electric field intensity or
magnetic field intensity radiation. I the cavity resonator is activated by high pulse. scalar

ficld is induced. thereby producing divergence of current through space. This current

density wave can be sucked by 22 antenna and distributed within a defined wired grid

{0].
From Helmoltz equation.
V- = oCE/CU+ potoka CE/CU, 2y = Scalar constant
E — E(pc'“l
SOk H Ve By = o) - o peeeial
)2 . 2 .
'[ = 0(')-] U] “()8“/»()
SaRT 1t = Py
B+ k) =-P L,

B+ el v PTE =0
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FE B F P =0
Z=rp

7B S 2P, = 0

FFor the tonosphere. the following parameters are not equal to sero (£y [y O).

Equation * is a Bessel equation of the second kind.

Ep = 2/m[Joz) In [rp/2 + ¢} + X 10" ap)y ™,

2!y

3.5 RECEIVING ANTENNA

Induction of scalar ficld will result to divergence of 1 (current density ) which results i
transmission of current in space. [ the space signal s not properly matched timpedance
matching). half of the wave will be retlected to it source point. To take care of this. we

need an antenna for receiving the transmitted wave [6].

/

Fig. 3.1 Dipole tor near ficld
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The only way to receive energy is to transmit at a frequency of the energy transmitting
system. So if an antenna is incorporated with an oscillator operating at similar trequency
of the wireless power transmission system. The antenna will receive energy of resonance

principie.

Voltage 1

Supply Unit l Space
. .
Antenna L
Plate o [ oad
-O

Froo 320 Schematic of o receiving antenna

The tundamental problem with the above system is that the empty space around our metal
plate acts tike a voltage divider. 1t the sky has TOmYV compared and it the matal plate
above. the surface to the ground. then the plate only has o velatively tiny voltage and

current. also tiny.

3.6 RESONANT ANTENNA

Ifa tuned circuit is added to the schematic. then at resonance. the 10pF capacitance ot our
metal plate effectively vanishes. A resonance circuit at resonance behaves Tike an infinite
resistor. H the LC circuit is exacthy at resonance. with the resistance of the wire take into
cun.\'idcrulion.‘i‘

The voltage \\;f'ill increase rapidly to megavolt. the resonance circurt will continuously
accumulate E.M energy until the voltage across the plate rise o the same value as the

transmitter {6].



Voltage l

Supph'Unhi

Fig, 3.3 schematic of areceving antenna with i tuning circuit




CHAPTER FOUR
4.0 IMPLEMENTATION OF AN EXPERIMENTAL MODEL

The analysis trom Chapter Three shows that the natural form of Maxwell's wave
equation 1s non-homogenous. As a consequence of this non-homogenous nature. it was
also established that we have o longitudinal electromagncetic scalar wave which also
suggests that the scalar potential field can only be induced i we have high voltage pulse
wave to suppress the etfect of
2 AT 2

Eopty = 1e (1.1 x 107 s7/mm)
Since the scalar potential results in current divergence. this implies that current can Tow
through space it a high pulse wave is used to drive a Schumann resonator.
To implement an experimental model. we require the following:

I, Schumann Resonating Cavity

2. Receiver antenna with a resonator
3. High voltage pulse wave generator

4.1 STEP-TO-STEP DETAILS

Line voltage is stepped-up by the high-voltage transtormer 1o a magnitude sutficient o
charge the capacitor and foree the spark gap to breakdown. This action is repeated at the
60H7 line frequency. Efticient energy transter is enhanced by choosing a capacitor whose
impedance is equal to that of a sceondary winding |34,

Essentially, the capacitor and Tesla coil primary form one pair ol a tank civcuit. When the
spark gap ares, the momentary short circuit crculcd dumps the capacitor’s charge into the

coil’s primary. The resulting 1-C cireuit rings as the charge oscillates back and torth

'



between the capacitor and the coil. The oscillations decrease in amplitude as the charge is
dissipated by resistance.

The ringing generates what is referred to as a “Damped wanve™ The next halt=evele of
6017 recharges the capacitor. starting the process anew. A train of high frequency waves.
spaced at 60HZ intervals is  generated. Resonance must be achieved to effect ringing.
This demands that the capacitor and primary have the same reactance Ny N The
circuit resistance (capacitor. coil and intermediate wiring) himits the overall etticiency ol
the tank circuit. The effect 1s mmimized by winding primary with a few turns of heavy
conductors. well spaced: over a large radius torm.

The physical size and area should be minimized. Thiso however. works agamst large
capacitance values and dictates the coil be wound with more tarns,

The goal. then. 1s to achieve a workable range of component specitication rather than to
strive l‘(‘n’ overly close tolerances. Cotls often are wound with tapped  primaries o
factlitate fine tuning.

The secondary coil is situated both electrically and physically swathin the primary coil.
The secondary and its discharge clectrode. cencrally a sphere or toroid. make up the
second tuned cireuit.

The winding supplies inductance. the capacitor is ereated by the electrode and the (Barth)
wound-plane. Air is the dielectric.

Most Tesla coils employ secondaries of 'y - wavelength at their operating frequencies.
This establishes a configuration with maximum current at zero voltage with minimum

current at the electrode.

1




This situation proves to be beneticial in that it enhances existing coupling with the hich
current primary. avoids arching between the primary and sccondary and gencrates the
desired high voltage at the top end.

Fhe ~Oudin™ coil is a b2 - swave variation of the Tesla coil. Tt possesses the essential Testa
coil operational  characteristics. but employs a horizontally - placed  secondary with
discharge electrodes at both ends and a primary at the centre.

The ~Oudin™ primary  sometimes s merely a pair ol taps on the secondary (an
autotransformer) | 3].

The ' - \\avcz‘ arrangement alfords a cotl with maximum discharge at cach end and a
virtual ground at the midpoint on the windings.

The above experimental model should be implemented with caution due to health

problems associated with electromagnetic radiations,

GENERATING
SYSTEM Step-up -
e g RCUBCUUTIE a2 chumtann pre———g-|  SPACE (e Aect;ew:;g |
avity nten
pulse

Fig 4 1 BLOCK DIAGRAM OF WPT



Table 4.1:
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Dipole ficld table

1 metre

l \WT NLdI : *4()1\ Vom

lh_qL Far I IV
i Eh Nuu ; 0
[ o

B INear 0
_plar 0

TEv [ Near | 225A'm

, ' Near | 225A'm
| 1|a| ;’()(m:%\m
Eh | Near |

L_

] e
. Far '+ ) )
;| /
FH FNL_‘lrJ 0.59V m

o Far easpam
Hih | Near 10.99A m
L,A__,_; Fr B ’ 2 \u Amo
' Near

Plar ()

10 metres
SISV m
013\ m

0

0

0

0
0.023\ m
'ﬂﬂu \m
0

PO—

0

‘ 92 SuNm
C0.001 A m
0.2p\m

0 ‘

0

.

0.0059V'm

' 100 metres

.62V m

0013V m

0

)

()

0

230pAm
S3uAm

0
()
30 Vm

Y3uVom
L2uA'm

23nAm

()

0

0
0. “‘)u\ m

1 km
I 4m\V ' m
.3mV om

()
()

()‘)\u\ m

MA mMm23nAm _
()
()

Clearly. the electric dipole due to the voltage on the top ot the clectrode is the dominant

source o radiation. and the magnetic dipole due to the coil currentis relativels small | 3.

4.2 SCALAR CONSTANTS BASED ON TESLA EXPERIMENT

From the experiment performed by Nikola Tesha the time taken for the scalar wave

potential to travel round the opposite side of the planet (circumference of the earth) is

0.0820 seconds [3]. This implies that the speed of potential

But. V =

=D/T

where D

1 40.000km

V = (40,000/0.0826)km/s

= 4.8 x 10%/s

17 (Vatoltn)

2R (Circumierence of the Earth)

which is greater than the speed of Tight
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et

= 1.0

which contirms the range for the scalar potential

constant 0- 2 |
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CHAPTER FIVE

5.0 A CONCLUSIONS AND RECOMMENDATIONS

5.1 CONCLUSION

From the foregoing. itis seen that Wircless Power Transmission is feasible because of the
presence of longitudinal clectromagnetic scalar waves. Scalar potential wave exhibits
superfuminal finite speed swhich is a tactor that depends on the scatar constant (7.0, 1t has
also been seen that Wireless Power Transmission has tremendous application in the
remote transfer of clectrical power in the sense that the cost of power transmission is
greatly reduced. power loss is minimal and the danger of ransmitting clectrical power

over rough lerrains is climinated.
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RECOMMENDATIONS
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