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Abstract- This paper deals with the concept of Direct To Home Electricity (DTHE) by using wireless charging mechanism 
.The main objective of this paper is to introduce the next generation techniques of wireless power transmission which can be 
implemented on the basis of the efficiency, advantages and economical consideration. Emphasis is laid to design a system for 
various applications so that power received can be used to operate electrical devices. This system uses the combination of 
induction and electromagnetic techniques. 
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I. INTRODUCTION 
 
We cannot imagine the world without electricity, with 
more demand in electricity and depleting resources 
new technologies have evolved in the field of 
electricity generation and transmission .Currently 
electricity is being transferred by wires, the content 
discussed below showcase the latest and technological 
advancement to eradicate the use of wires.  Moreover 
various losses are associated with it .Connecting wires 
for every house causes a bulk of wires which causes 
confusion and danger of hazards. Wireless 
transmission is one of the methods to provide 
continuous transfer of power where wires are not 
convenient. Here we present the method for providing 
direct to home electricity without use of wires that can 
be used for applications like battery charging, mobile 
charging and running various appliances.    
 
This paper also includes the various reasons and 
difficulties to implement this method. The technique 
for direct to home electricity transmission uses the 
concept of induction and electromagnetic 
transmission like that of mobile communication.  
 
DTHE system uses the energy from electromagnetic 
waves and from photo-voltaic cells. As we know 
electromagnetic waves contains energy, converting 
this to electricity does not give us the desired amount 
of electricity so we must use some other source also so 
as to get the desired amount of electricity for use. A 
photovoltaic cell serves this purpose. These two things 
when combined gives us a good amount of electricity 
that can be used for general purpose. There is a source 
station which will transmit electromagnetic waves.  
 
Receiving antenna will be placed over the house with a 
photovoltaic cell. Photovoltaic cell converts infrared 
to electricity. The electricity generated from the two 
will be stored in battery. This battery can be thought 

similar to that of inverters that are being currently 
used. The electricity from this can be used to drive 
light, fan, and high power equipment. In order to 
replace plug points and wiring the equipment like 
mobile and laptops for charging we use concept of 
induction. For this inductor coils are used a small 
amount of current is used to resonate the coil at a 
particular resonance frequency. The receiver coils 
attached to the device is also made to resonate at the 
same frequency as that of transmitter .when current is 
passed through the coils it begins to resonate a 
capacitive plate which can hold a charge is attached to 
each coil.  Electricity, traveling along an 
electromagnetic wave, can tunnel from one coil to the 
other as long as they both have the same resonant 
frequency .Since the electromagnetic waves would 
tunnel, they would not propagate through the air to be 
absorbed or dissipated, and would not disrupt 
electronic devices. 

 

 
 
II. WPT SYSTEM FOR MICROWAVE/RF  
 
The WPT System is the best technique for 
transmitting the power with very low loss in the free 
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space and microwave propagate very effectively.  The 
basic block diagram of the WPT System is shown in 
the figure-II. 
 

 
 
The transmitter of the WPT should be capable of 
transmitting high power signal. The antenna the can 
be used for transmitting power are horn antenna, dish 
antenna, rhombic antenna etc.  
 
Now, the WPT System generally employs the 
parabolic as the transmitter antenna, but it should 
satisfy the following points:  
  Capability of transmitting RF/Microwave  
  Have high directivity and gain. 
 

 
 
The receiver of the WPT is the most essential part of 
the system. The output of the receiver is taken and is 
been used to recharge the batteries or to provide power. 

The receiver uses the rectenna to convert the 
microwave to electricity. The word ‘Rectenna’ means 
the combinations of rectifiers and antennas.  
 
A rectenna is a type of antenna which converts the 
received microwave signal to DC voltage .It has a 
conversion efficiency of 70% at 2.4 GHz frequency. 
 

 
 
III. RECTENNA  
 
Rectenna is a combination of two-stage, zero bias 
Schotty diode. A full wave rectenna with conversion 
efficiency of 70.69% is more effective than the half 
wave rectenna.  
 
The rectenna is fabricated with power receiving linear 
tapered slot antenna (LTSA), a slot line (SL) to finite 
width ground coplanar waveguide (FGCPW) 
transition, a band pass filter (BPF), a full wave 
rectifier for RF-to-DC conversion, a dc bypass 
capacitor and a resistive load. 
 

 
Fig. V. Full wave Rectenna 

 
The rectenna eliminates the need for the low pass filter 
placed between the antenna and the diode. From the 
experiment conducted in the reference paper the 
property of the patch antenna is summarized below.  
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TABLE I: PROPERTIES OF ANTENNA 

 
 

IV. THERMOPHOTOVOLTAIC SYSTEM  
 
Thermophotovoltaic system have most significant 
effective conversion of thermal energy to electric 
energy. The main part of TPV system is the TPV cell, 
semi-conductor device analogous to the solar cell, 
which is responsible for producing electricity by 
absorbing and converting the thermal radiation as 
shown in figure 1. 
 

 
 
Thomojunction TPV cells are the most efficient which 
comprises of p-type and n-type material of p-n 
junction diode of similar materials. The 
thermophotovoltaic power systems converts the heat 
into electricity by the following mechanism:  
 
The input heat from the sunlight or earth’s surface are 
used to warm the thermal emitter. Then the emitter 
radiate the heat onto the photovoltaically active diode 
and the electricity is produced and a small amount of 
heat (waste heat) is released. This system usually 
works around 1200k and used photonic crystal, so that 
the TPV performance is enhanced. The photonic 
crystal (PhCs) consists of two or more materials 
arranged in a periodic pattern in one or more 
dimensions. The TPV can produce small-scale power 

generation because careful arrangement of TPV cells 
can utilize maximum thermal energy radiated from 
earth and sun.  
 
A design of the experimentally fabricated and tested 
mm-scale, TPV reactor as shown in the figure 4. 
 

 
 
The efficiency of the device is 0.5% to 2.2%.There is a 
alternative to TPV, that is called as solar 
thermos-photovoltaics, it uses the concentrated 
sunlight as a heat source to initiate the solar 
photovoltaic system. But, it faces a challenge during 
the designing of selective solar absorber which decide 
the amount of heat limit that the TPV selectivity is 
needed because there is a limit, above which there is 
re-radiating infrared radiation occurs but below that 
limit absorption of sunlight occurs.  
 
V. INDUCTION  
 
It is a process through which voltage is induced across 
conductor placed in changing magnetic field, process 
of electromagnetic induction in turn causes an electric 
current. The various technique of induction is 
discussed below based on range and coupling.  
 
Case 1: Taking, distance in consideration  
Based on distance induction technique is classified as 
short range, moderate range each of these is discussed 
below.  
 

Technique 1: Short Range Induction Technique 

 
Fig. VIII. Recharging of some devices through short range 

Induction Technique 
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As the name suggest range in this technique of 
induction is very less say up to few cm. Electrical 
isolation is provided between the primary and 
secondary circuits. Energy transfer takes place by 
electromagnetic coupling through process of mutual 
induction.  Same principle is applied by the devices 
that recharge while resting on mat. These contains 
necessary coils and circuitry to deliver electricity to 
device.  
 
Technique 2: Moderate Range Induction Technique 

 
 
This technique is used for moderate range say up to 
few meter. Advantage of this over short range 
induction technique is the increase in the range of 
energy transfer. Energy transfer takes place by 
resonance coupling. It is an efficient way to transfer 
energy between coils by adding resonance to the 
equation . Induction can be little bit different if the 
electromagnetic field around the coil resonate at same 
frequency.  
 
A capacitive plate can hold a charge and this are 
attached to each end of coil. Coil begin to resonate as 
soon as electricity travels through this coils .a curved 
coil is used for this purpose.  As long as they both have 
the same resonant frequency, electricity traveling 
along an electromagnetic wave, can tunnel from one 
coil to the other. Electronic devices would not disrupt 
since the electromagnetic waves would tunnel, they 
would not propagate through the air to be absorbed or 
dissipated. The product of inductance of coil and 
capacitance of plate is resonant frequency. Electricity 
travels from one coil to other as long as they both have 
same frequency of resonance .Nothing happens when 
both coils are out of range of one another.  
 
There can be several receiver coils but they should be 
in resonance to the transmitter coil at same frequency. 
Several appliances can be charged at same time from 
one transmitter coil. No energy is passed to device 
which is not having the same resonant frequency. 

 
 
Case 2: Based on Type of Coupling  
Based on type of coupling induction is divided as 
electromagnetic induction coupling and magnetic 
coupling resonance technique each is discussed below.  
 
Technique 1: Electromagnetic Induction Coupling  
The coupling between two wires can be increased by 
winding them into the coils and placing them close 
together. Coupling may be intentional or 
unintentional.  
 
Unintentional coupling leads to interference. An 
example of unintentional coupling can be one which 
can occur when a metallic pipe is installed parallel to 
high voltage line. Electromagnetic induction involves 
the simple principle of induction. Advantages of these 
coupling include easy alignment, high efficiency.  
 
Disadvantage include poor stability, more over 
receiver coil must be placed near to primary coil thus 
reducing the distance. 
 

 
Fig. XI. Block diagram of Resonance Coupling 

 
In this technique we use resonance as the main factor 
for transmitting energy. Two coils having same 
resonance frequency can transfer energy and the coils 
not in resonance does not transfer any energy. Energy 
that is not received will be absorbed by the primary 
resonance coil again. Energy exchange is efficient 
between resonating coils. The frequency of resonance 
is determined by the size and dimensions of the coil. 
An experiment was conducted by the US researchers 
which involves the use of two 60 cm diameter copper 
coils. Transmitter is attached to power source receiver 
which is placed 2 m away and attached to equipment. 
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Power from the source to antenna that is made of 
copper antenna resonates at frequency of about 10 
MHZ producing EM Waves electricity is picked by the 
antenna resonating at 10MHz. People are not affected 
as not resonating at 10MHz. This table gives the 
parameters of the coils in the resonator. 
 
 

 
 
After completing the experiment we have plotted two 
graphs (Resonance Frequency vs Width of copper and 
Resonance Frequency vs Copper Track 
Separation).From fig. and fig. we can conclude that 
the system’s resonance frequency is 21MHz and the 
result of simulation is 20MHz and the error rate is 
4.76%.This also indicates that the resonance 
frequency reduces with the increase of the copper’s 
width and the reduction of the copper track separation. 
 

 

 
 
VI. ADVANTAGES OF DTHE  

  
The main advantages of DTHE are as follows:   

  It is more reliable, efficient and fast   
  Its maintenance cost is low, more ever it can be 

used   for short range as well as for long range  
  No more use of wires and less wastage.  
  Harmless if field strength under safety level.  
   Using induction coupling power transfer is 

highly efficient over distance ranging from few cm to 
meter.  

   This system can be designed to handle a broad 
range of power levels. This enables the use of 
technology to recharge an electric passenger vehicle.  

   
VII. DISADVANTAGES OF DTHE  

  
  Initial cost is high.  
  In induction tuning of coils is difficult.  
  Fields have to be within safety levels.  
  

VIII. BOILOGICAL EFFECTS OF DTHE  
   

A major obstacle regarding wireless power transfer is 
the biological effects it causes however not all methods 
are unsafe but some methods proves to be unsafe by 
various researches one of them is the use of microwave 
in wireless power transmission. One of the major 
concern is that long-term exposure to low levels of 
microwaves could cause cancer. The corresponding 
exposure limits listed in IEEE standards at 2.45 or 5.8 
GHz are 81.6 W/m2 and 100 W/m2 and 16.3 or 38.7 
W/m2 .there is also some harmful effect on birds due 
to microwave so called fried bird effect. A range of 
environmental issues and safety-related factors should 
be considered because of public concern about radio 
wave and micro wave exposure. Radio wave and 
induction technique when used under limits decided 
by IEEE can however be used for this purpose as they 
are not harmful when used for low energy transfer 
over certain distance.  
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 CONCLUSION  
  

Transmission of electricity without wires is no more 
theory as it is being used for small applications. By 
this we can transfer electricity economically. This idea 
was first thought and worked by Dr. N tesla who is 
pioneer of this invention. With the various merits like 
low loss, improved efficiency, eliminating the bulk of 
wires and the hazards included with them this method 
of energy transfer is the future of the world. There will 
be huge impact economically to human society. This 
service will benefit many countries. With the various 
methods involved in wireless energy transfer, on 
comparing various methods we find that electricity 
transmission using radio waves and through induction 
are more safe and efficient method. Microwave 
lacking in safety cannot be used.  We find that using 
radio waves for transmission has edge over other 
waves.    
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