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Abstract— This paper explores the possibility of providing wireless power transmission from the source to the load without using 

interconnection of wires. The most common form of wireless power transmission is carried out using induction, followed by 

electro dynamic induction. The next generation portable devices will receive power wirelessly. The first step in wireless power is 

providing power to a charging pad wirelessly.  The market for this device would be businesses with large conference rooms.  The 

device would allow users to plug their phones and computers into the conference room table without large power bricks and 

cords running everywhere. The pads can conveniently be placed under the table and inside the ceiling so there are no visible 

wires that could ruin the aesthetic feel of the room.  The ease of installation and convenience of this device would make the 

marketability of this product quite large and if finished could be seen in thousands of conference rooms.  If we increase the 

efficiency of coupling unit the it will increased the power slightly further, wireless power transmission could become a standard 

means for charging a mobile device. 

Index Terms— wireless power transmission, Nikola Tesla, Wave coupling, Electromagnetic waves. 

 

I.  INTRODUCTION 

The definition of Wireless Power Transmission (WPT) 

may be given as how of economical transmission of 

electrical power from one purpose to a different through 

vaccum or an environment without the employment of 

wire or the other substance. this will be used for 

applications wherever either a direct quantity or endless 

delivery of energy is required, however wherever 

standard wires are unaffordable, inconvenient, 

expensive, hazardous, unwanted or not possible. the 

power may be transmitted using microwaves, millimetre 

waves or lasers. WPT may be a technology that may 

transport power to locations [1], that are otherwise 

impractical or impractical to reach. The action of an 

electrical transformer is the simplest instance of wireless 

energy transfer. the first and secondary circuits of a 

transformer don't seem to be directly connected. The 

transfer of energy takes place by electromagnetic 

coupling through a method called mutual induction. (An 

additional benefit is that the capability to step the 

primary voltage either up or down.)  

 

The device of a itinerant or the transformers on the road 

are examples of how this principle may be used. 

Induction cookers and many electric toothbrushes are 

also powered by this method. the most perform of 

wireless power transfer is to permit electrical devices to 

be unceasingly charged and lose the constraint of a 

power cord. in the age of wireless communication and 

portable music players the demand for powering those  

 

 

devices wirelessly is ever prevailing. Previous schemes 

for wireless power transmission included attempts by the 

late scientist Nikola Tesla and the Microwave power 

transmission [2]. Both Tesla's design and the later 

microwave power were forms of radiative power 

transfer. Radiative transfer, used in wireless 

communication, is not particularly suitable for power 

transmission due to its low efficiency and radiative loss 

due to its omnidirectional nature. The advantages of 

portability and wireless communication are greatly 

hindered by the fact that the devices themselves must be 

plugged into the walls to charge.  One of the major 

issues in power system is the losses during the 

transmission and distribution of electrical energy. As the 

demand increases day by day, the power generation 

increases and the power losses is also increased. In our 

present electricity generation system, we waste more 

than half of our resources. Much of this power is wasted 

during transmission from power plant generators to the 

consumer. As seen in the electrical 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 must think of alternate 

state- of-art technology to transmit and distribute the 

electricity [3]. Now-a-days global scenario has been 

changed a lot and there is tremendous development in 

every field. If we don„t keep pace with the development 

of new power technology we have to face a decreasing 
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trend in the development of power sector. The 

transmission of power without wires may be one noble 

alternative for electricity transmission.  

 

II. DESCRIPTION 

 

The principle of Wave Coupling extends the principle of 

Electromagnetic induction. 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 within its coils. 

This causes relatively short range due to the amount of 

power required to produce an electromagnetic field.  

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

Fig .1. Block diagram of transmitter and receiver 

 

Over greater distances the non-resonant induction 

method is inefficient and wastes much of the transmitted 

energy just to increase range. This is where the 

resonance comes in and helps the efficiency dramatically 

by "tunneling" the magnetic field to a receiver coil that 

resonates at the same frequency. Theoretical analysis 

shows that by sending electromagnetic waves around in 

a highly angular waveguide, evanescent waves are 

produced which carry no energy [3]. If a proper resonant 

waveguide is brought near the transmitter, the 

evanescent waves can allow the energy to tunnel to the 

power drawing waveguide, where they can be rectified 

into DC power. Since the electromagnetic waves would 

tunnel, they would not propagate through the air to be 

absorbed or be dissipated, and would not disrupt 

electronic devices or cause physical injury. 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). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2. Induction coupling 

 

The electric power from the power source causes the 

copper coil (2) connected to (1) start oscillating at a 

particular (MHz) frequency. Subsequently the space 

around the copper coil gets filled with non-magnetic 

field (3) further transfers the power to the other copper 

coil (4) 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% 

efficiency. The transmission 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 as show in the fig. 2, but 

remains in the vicinity of the transmitter but remains in 

the vicinity of the transmitter. This ensures safety as well 

as minimal wastage of power. Our primary goal was to 

be able to wirelessly transfer power (in watts) of an AC 

oscillating waveform into a DC voltage on the receiving 

end, which could be used to power an electrical load (in 

watts) to demonstrate instantaneous power transfer. To 

do this, we intended to design a tunable oscillator 

capable of generating frequency in the RF band (1MHZ 

– 20 MHz) and a power amplifier to supply enough 

power to be transmitted for powering the electrical load 

[4]. In addition to this, we also intended to demonstrate 

the evanescent waves by the illustration of an 

exponential relationship of power transmitted to the 

receiver as a function of distance of separation between 

the receiver and transmitter coils. 

 

Mechanical resonance is well known, it works applying 

a vibratory action on an object. The vibration period 

match the frequency in which the object reaches the 

highest energy absorption rate. Such frequency is known 

as resonance frequency. This phenomenon well known 

on mechanics is also perceived in electricity and it is 

known as electric resonance [5]. Such phenomenon can 

be used to transfer energy in a wireless fashion with 

following benefits: The maximum absorption energy rate 
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is guaranteed and it is possible to work using low 

frequencies (not so harmful to the human being). When 

two objects have the same resonant frequency, they can 

be coupled in a resonant way that one object can transfer 

energy (in an efficient way) to the other. In electricity, 

there are two kinds of resonant coupling: inductive and 

strong [6]. The inductive coupling is the resonant 

coupling between the coils of two LC circuits with the 

same resonant frequency, transferring energy from one 

coil to the other as seen in fig. 3. The disadvantage of 

this technique is that the efficiency degrades sharply as 

coils separate. In fact, there are commercial products that 

recharge mobile devices that require placing the device 

right over the transmitter; it means that maximum 

efficiency can be reached only at 0 cm. 

 

 

 

 

 

 

 

 

 

 

 

Fig .3. Inductive Coupling for energy transfer 

This scheme has two drawbacks. The first one is self-

resonant frequency is a coil that depends on its parasite 

capacitance, this cause that such frequency be high (in 

the range of GHz) as shown in fig 2. Therefore, to 

achieve a low self-resonant frequency (< 10Mhz) is 

necessary to employ thick copper wire and be placed in 

such a way to achieve a high parasite capacitance 

reducing the self-resonant frequency to the megahertz 

range. In fact, in [7][8] it is reported an experiment using 

cable with radius of 3 cm and the second drawback is 

efficiency on the power transfer sharply de-clines as the 

separation between coils in-crease, then it is necessary to 

employ big coils in order to achieve longer separation 

distances. This is the reason why the re-ported 

experiments in [7] [8] the coils have radius of about 30 

cm. 

 

III. BASIC CONCEPT & THE 

IMPLEMENTATION OF THE SYSTEM 

 

There are two general classes of oscillators: sinusoidal 

and relaxation. From fig.4 Op-Amp sinusoidal oscillators 

operate with some combination of positive and negative 

feedback to drive the op-amp into an unstable state, 

causing the output to transition back and forth at a 

continuous rate. Relaxation Op-Amp oscillators operate 

with a capacitor, a resistor or a current source to 

charge/discharge the capacitor, and a threshold device to 

induce oscillation. The oscillator design that we utilized 

was a relaxation oscillator using a single Operational 

amplifier. This oscillator was a Square Wave Generator 

and could be classified in the category as an astable 

multivibrator. In the design of a Relaxation oscillator, as 

shown in the Fig.3, we used a high speed Operational 

amplifier, AD829, which had a very high frequency 

response of 120 MHz. The operational amplifier was 

connected in a Schmitt-trigger2 configuration with 

positive feedback through a resistor of 500 Ohms and a 

variable resistor of 1K. The inverting input for the Op-

Amp was biased with a capacitor of 20pF and a resistor 

of 200 Ohms. 

 

 

 

 

 

 

 

 

 

 

Fig . 4. Relaxation oscillator 

 

Initially, the non-inverting input at the Op-Amp is biased 

at a voltage of VOUT * R2 / (R2 + R1) and the op-amp's 

output is saturated at that particular voltage level. Since 

the op-amp always attempts to keep both its inverting 

and the non-inverting inputs, V+ and V- equal to each 

other, the feedback causes the 20pFcapacitor to charge 

and make the value of V- equal to V+. When V- reaches 

the value of V+, a switch to negative saturation at the 

output occurs and the capacitor begins to discharge. The 

charging and discharging of the oscillator effectively 

causes an oscillating signal to the output.  

The general equation for charging a capacitor is given 

by:  
 

q = CV (1 - e
-t/RC

) + q0e
-t/RC

 --------------- (1)  

 

In this case, V is -VOUT, and if the voltage at V+ is called 

VOUT, q0 becomes CVOUT. 

 

The charging equation then becomes 

 

         q = -CVOUT (1 - e
-t/RC

) + CVOUT e
-t/RC

 ----- (2)  

 

When q gets to -VOUT, another switch will occur. This 

time it is half the period of the square wave. Therefore: 

 

-CVOUT = -CVOUT (1 - e
-t/RC

) + CVOUT e
-t/RC

 ------ (3) 

 

Solving for T gives: 
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------------ 

(4) 

 

 

The frequency of oscillation can be determined by. In 

our case, the variable resistor R1 could be varied using a 

1K pot which was able to tune the frequency from 1.6 

MHz to 10.3 MHz. 

 

(i) Design Details: 

 

The challenges encountered during the design of the 

oscillator were the selection of the oscillator design and 

the Op-Amp chip required to produce a stable and 

symmetrical oscillating signal. We had experimented 

with IC Logic chips and low frequency response Op-

Amp chips for the design of the oscillator [9]. However, 

the oscillation signal output from these circuit 

configurations was not stable or symmetrical. We also 

initially had problems with distortion of the signal by the 

unstable power supply from the PCB board and other 

extraneous noise at high frequencies. We dealt with this 

problem by neatly laying out the relaxation oscillator 

circuit using shorter wires and the placing two 

decoupling capacitors of one microfarads each between 

the positive and negative power supply to the ground. 

 

(ii) Power Amplifier: 

 

In order to generate the maximum amount of flux which 

would induce the largest voltage on the receiving coil, a 

large amount of current must be transferred into the 

transmitting coil [10]. The oscillator was not capable of 

supplying the necessary current, thus the output signal 

from the oscillator was passed through a power amplifier 

to produce the necessary current. The key design aspect 

of the power amplifier was to generate enough current 

while producing a clean output signal without large 

harmonic distortions. For this purpose, we utilized a 

simple switch-mode amplifier which is show in Fig 5. 

The main idea behind the switch-mode Power Amplifier 

technology is to operate a MOSFET in saturation so that 

either voltage or current is switched on and off. The Fig 

5 shows the circuit diagram of the switch-mode power 

amplifier. Our switch-mode design consisted of a 

MOSFET IRF 510, which when turned on allowed large 

current from the DC power supply to flow through the 

resistor of 50 Ohms and through the transmitting antenna 

to transfer current from the power supply through the 

transmitting coil. The large current from the transmitting 

coil was able to generate a large flux to induce a high 

voltage in the receiving coil.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5. Switched mode power amplifier using MOSFET 

 

 

The current and voltage required to drive the gate of the 

MOSFET IRF 510 was supplied by the MOSFET IRF 

640 whose gate was driven by the input signal from a 

Hewlett Packard signal generator [11]. The maximum 

voltage when the coils were tuned at resonance was 

recorded to be around 102.3V. 

 

(Iii) Transmitter & Receiver Coils 

 

The transmitter and receiver circuit combined is called 

the coupling circuit. It is the heart of the entire system as 

the actual wireless power transfer is carried out here. The 

efficiency of the coupling circuit determines the amount 

of  

power available for the receiver system.        

 

(iii) Voltage Rectifier 

  

A rectifier would be needed to rectify the AC voltage 

received from the receiver coil to drive a DC load. A 

type of circuit that produces an output waveform that 

generates an output voltage which is purely DC or has 

some specified DC component is a Full Wave Bridge 

Rectifier.  

 

 

 

 

 

 

 

 

 

 

 

Fig. 6. Full wave bridge rectifier 

 

This type of single phase rectifier uses four individual 

rectifying diodes connected in a closed loop "bridge" 

configuration to produce the desired output [12]. The 

smoothing capacitor connected to the bridge circuit 

converts the full-wave rippled output of the rectifier into 
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a smooth DC output voltage. Since the diodes had to 

rectify AC signals of Megahertz frequencies, fast signal 

diodes, 1N914B, had to be used for the bridge circuit. 

However we did not implement this circuit with our final 

setup as we did not drive a DC load with our setup.  

 

  

 

 

 

 

 

Fig.7. Wall voltage to DC rectifier and Filter 

 

The 1N1188 diodes were chosen because they can carry 

more than 1 A and can block up to 400 VDC.  They were 

also readily available in the parts shop.  The voltage 

ripple from this circuit is hard to calculate on paper due 

to the fact that it is a third order filter [12]. The inductor 

was chosen at a standard part value and verified in 

PSPICE that it can regulate the current properly [10].  

 

IV EXPECTED RESULTS 

 

A PSPICE simulation was run with Dbreak diodes in 

place of the 1N1188, because there is no PSPICE model 

available for the 1N1188. The diodes should not 

noticeably affect the output voltage. The output signal is 

connected by switches operating at the speed that the 

full-bridge inverter is expected to operate at. The 

purpose of the switches is not to test the full-bridge 

inverter circuit, but make sure that the output voltage is 

properly regulated. This circuit diagram in Fig. 8 is what 

was used to simulate.  The switches were used to make 

the circuit more like the real circuit that would be 

running in the demo. As Fig. 9 shows, after about 40 ms 

the voltage is very steady. It has a ripple of less than 1 V. 

When the circuit in Fig. 6 was built, the regulation was 

not as steady as shown in the simulation of Fig.9 so the 

capacitance values were changed to 1000 µF. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 8 Simulation circuit for Rectifier and Filter 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 9. Simulation Result 

 

Two identical helical copper coils, one for the source and 

one for load, for magnetic coupling. By fine tuning the 

height of coils, they could cause strong magnetic 

resonance coupling between two coils at a midrange 

distance. The source coil was in turn inductively coupled 

to a single copper wire loop which is attached to Colpitts 

oscillator [12]. The receiving magnetic coil was 

inductively coupled to a copper wire loop attached to a 

60 W bulb. To test the accuracy of their theoretical 

derivations, comparing theoretical and experimental 

values with distance are compared as shown in Fig. 10. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 10. Transfer efficiency over Distance 

 

In Fig.11.experimental and theoretical values of received 

power with distance are compared [8]. Whereas in 

Fig.12.and Fig.13.experimental and theoretical values of 

coupling coefficient over distance and ratio of k/Г over 

distance are compared respectively [10]. 
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Fig. 11. Received Power over Distance 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 12. Coupling coefficient over Distance 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 13. Ratio of K over Distance. 

 

V. APPLICATIONS 

 

Wireless power transmission would have many 

interesting applications. Some of the applications 

involve simply powering devices or vehicles from a 

remote power source. Moreover, wireless power transfer 

could allow an alternative source of clean energy by 

transmitting. Some applications are as follows- 

 

 

 

 

 

 

 

 

 

 

 

Fig. 14. Wireless Laptop Charger 

 

 

Wireless energy transfer has been thought about for 

decades by scientists all over the world. There were 

many experiments done and some are successfully till 

some extent. Again, one of the applications is that we 

can charge laptop wirelessly [12]. This is shown in fig. 

14. Power from mains to antenna, which is made of 

copper antenna, resonates at a frequency of about 

10MHz, Producing electromagnetic waves. Tails of 

energy from antenna tunnel up to 2m is transmitted 

(6.5ft). Electricity is picked up by laptop„s antenna, 

which must also be resonating at 10MHz. Energy is used 

to re-charge device. Energy not transferred to laptop is 

re-absorbed by source antenna. People/other objects are 

not affected as not resonating at 10MHz. 

 

 

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. We have 

reviewed the possibility of wireless power transfer by 

using strongly coupled magnetic resonance in a 

theoretical and analytic  way, and we find that it is 

possible to transfer energy over distance up to 8 times 

the radius of coils with nearly 40% efficiency. We also 

find that efficiency, received power and Coupling 

coefficient are decreases with increase in distance 

between two resonators. The system would reduce the 

cost of electrical energy used by the consumer and get 

rid of the landscape of wires, cables. 
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