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Abstract 
The paper will describe the idea of prototype wireless power transmission system using satellites to the earth. We need large scale 
of generation of electricity for which today’s solar cells are not enough efficient and expensive too for using space level. To 
overcome this problem, nanotechnology is utilized which gives more efficient, more reliable solar cells with low manufacturing 
cost. We see the significant improvement in the efficiency and reliability of carbon nanotubes sensitized solar cellsthe conversion 
efficiencies of such cells are 90% and 95% when sunlight is concentrated over it by using parabolic missors. It is used to convert 
and transmit electricity at a large distance of high frequency using power transmitters. Such electricity are transmitted over the 
earth by power transmitters. Now it’s called the third generation power system. Such idea is briefly described in the manuscript 
given below. 
 
Index Terms- Wireless power transmission, Microwave power transmission, Magnetron, Rectenna, Solar power 
satellites, Carbon nanotubes. Solar cells 
 
I. INTRODUCTION 
Wireless power transmission is the method of transmitting power without using wires. A survey declared that there would 
be a scarcity of fuels and electricity on earth for survival so its necessary to find another power source by by which electric 
power could be extracted.So utilising the everlasting renewable source of energy “THE SUN” that also from outside the 
atmosphere of the earth using a satellite enormous power can be generated and can be sent to the earth using transmitting 
and receiving modulesthe above described method so called “wireless transmission of power” called “the 3rd generation 
power”.And to collect the sunlight and converting it to the power we have the new technology of the solar cells which are 
built by using Nano-tech methods having high internal efficiency and less in weight which has proved to be aboon for the 
solar cell industry.  
 
II. CONCEPT OF SOLAR POWER SATELLITES 
Solar power satellites as the name specified the satellites which receives its power from the everlasting renewable source 
of energy called the sun .Collecting the solar power using parabolic mirrors to solar cells and converting that power into 
electric power and then sending it to earth using different methods like microwave transmission, laser transmission 
mutual induction etc.. Someprojected benefits of such a system are a higher.. There is no air in space, so the collecting 
surfaces could receive much more intense sunlight, unobstructed by the filtering effects of atmospheric gasses, cloud 
cover, and other weather events. Consequently, collection in orbit is approximately 44% of the maximum attainable on 
Earth's surface. Specially designed nanotubic solar cells would be implanted on the solar power satellites which will have 
the high efficiency. This is the concept of SPS which is coming into existence. 
 

 
Figure I: Solar based transmission 

 
III. WIRELESSPOWERTRANSMISSION SYSTEM 
It includes the system by which the transmission of power takes place in our life and defines the concept of the 
transmission, channel and receiving module. The microwaves are proved to be much safe and reliable to transmit electric 
power over a distance of more than a kilometre. 
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Components of wireless transmission: 
Components refer to the different stages and equipment which are used to carry out a particular technology.  The Primary 
components of Wireless Power Transmission are Microwave Generator, Transmitting antenna and Receiving antenna 
(Rectenna). The components are described below: 
 
Microwave Generator: 

 
Figure II: Microwave generator 

 
The devices which are used to produce the microwaves by using some electric source or oscillator are called microwave 
generators. These are high efficiency generators which produces microwave at a constant frequency. The microwave 
transmitting devices are classified as Microwave Vacuum Tubes (magnetron, klystron, Travelling Wave Tube (TWT), 
and Microwave Power Module (MPM)). The other choices of frequencies are 8.5 GHz, 10 GHz and 35 GHz. The highest 
efficiency over 90% is achieved at 2.45 GHz among all the frequencies. 
 
Carbon Nanotubes in solar cell: Single wall carbon nanotubes possess a wide range of direct and gaps matching the 
solar spectrum, strong photo absorption, from infrared to ultraviolet, and high carrier mobility and reduced carrier 
transport scattering, which make themselves ideal photovoltaic material. Photovoltaic effect can be achieved in ideal 
single wall carbon nanotubes (SWNT) diodes. Individual SWNTs can form ideal p-n junction diodes. An ideal behaviour 
is the theoretical limit of performance for any diode, a highly sought after goal in all electronic materials development. 
Under illumination, SWNT diodes show significant power conversion efficiencies owing to enhanced properties of an 
ideal diode. New materials such as carbon nanotubes, discovered at the end of last century, have attracted extensive 
attention in many branches of industry. 

 
Figure II 

 
Composites with carbon nanotubes can revolutionize structural materials design and production in construction elements. 
Recent achievements of the authors in this field of experiments include elaboration of thick-film printed materials and 
fabrication of functional printed sensors and transparent electrodes for electroluminescence structures. For preparation of 
composites, multilayer carbon nanotubes have been used. Materials used for printed electronics, in order to enable 
manufacturing of disposable systems, should be low cost. Therefore, carbon nanotubes synthesized in catalytic chemical 
vapour deposition (CCVD) were used, which currently the only method is allowing for fabrication of large quantities of 
material. Presence of other carbon structures and metal catalyst in significant quantity is a side effect of the process. 
However, either other CNT (carbon nanotubes) obtaining methods or purification and segregation techniques can increase 
material cost up to a few orders of magnitude. 
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There have been intensive efforts in exploring innovated solar cell structures with high performance and cost effective 
manufacturing methods. Emerging competitive technologies include solar cells based on organic molecules (with 
efficiencies of 7%) colloidal quantum dots (efficiencies reaching 6%) and dye-sensitized solar cells (efficiencies up to 
12%). An alternative approach is to combine inexpensive materials with well-established semiconductors (e.g. silicon) to 
create new architectures that have the potential of simplifying fabrication processes and lowering cost. To this end, 
researchers have explored various candidates, particularly transparent conductive films of carbon nanotubes (CNTs), 
grapheme and semiconducting polymers that can be conveniently deposited on commercial Si wafers to make efficient 
solar cells. During the past years, considerable progresses have been achieved in this area and power conversion 
efficiencies have been steadily enhanced to about 8% for graphene-Si17 and 13.8% for acid-doped CNT-Si cells. At this 
high level, even 1% increase of efficiency is critical for pushing forward practical applications and sometimes requires 
substantial modification or improvement of current cell structures. Recently, several groups and our team have 
particularly studied CNT-silicon solar cells that were fabricated by transferring a semi-transparent CNT film onto a n-
type single-crystalline Si wafer to form Schottky junctions and heterojunctions. By applying a series of doping and gating 
methods such as SOCl2 treatment, ionic liquid electrolyte infiltration and electronic gating as well as nitric acid doping, 
the power conversion efficiencies of these CNT-Si cells have been continuously pushed from initially about 1.3% to 
13.8% (a ten-fold increase) during the past several years, indicating a very promising architecture with reduced 
manufacturing cost and also the potential of achieving high performance. Here, we report an improved device structure, a 
TiO2 –coated CNT-Si (TiO2 -CNT-Si) solar cell, with measured power conversion efficiencies reaching above 15% under 
air mass (AM 1.5) global illumination conditions after chemical doping. The main original idea is to introduce a TiO2 
colloidal antireflection layer on the top to boost the cell efficiency to a higher level. The spin-coating process was very 
simple and layer thickness well controlled. Mechanism study revealed that the TiO2 coating reduced light reflection from 
the cell surface to less than 10%, enhanced the short-circuit current by 30% and external quantum efficiency to nearly 
90% in the visible region. 

 
Figure III: Internal Structure 

 
The approach combines the cost-effectiveness and excellent electrical and optical properties of new nanomaterial with the 
proven technology of highly efficient silicon solar cells. Combining carbon nanotubes with silicon could provide valuable 
insight into how photo-generation, transport and dissociation of exactions and charge carriers function in large ensembles 
of carbon nanotubes. 
Transmitting Antenna (large): 
An antenna is a device which is used to transmit electrical signal by converting them to electrical signals. The height of 
the antenna is kept to one fourth of the wavelength of the microwave. The slotted waveguide antenna is ideal for power 
transmission because of its high aperture efficiency (> 95%) and high power handling capability. The same antenna can 
also be used for the receiving side also which is also used to receive signals at the receiver module to receive and work out 
on the signal received. 
 
Rectenna: 
RECTENNA as the name suggests denotes the rectifying antenna which is used to convert the microwave back to 
electricity. The rectenna is a passive element consists of antenna, rectifying circuit with a low pass filter between the 
antennas and rectifying diode.  Scotty barrier diodes (GA As-W, Si, and GA As) are usually used in the rectifying circuit 
due to the faster reverse recovery time and much lower forward voltage drop and good RF characteristics. The diameter of 
rectenna would be in miles. Deploying in the earth surface in a diameter would allow it to receive more and more 
microwave and thus converting it to electric power. 
 
IV. SPACE LEVEL TRANSMISSION 
In space, a solar energy collector is used to convert the solar energy into DC electricity and then we need a DC-to-
microwave converter, and a large array to beam down the microwave power; over the ground, a large rectenna (rectifying 
antenna) to convert the microwave power back to DC power, finally connected to existing electric power networks. This 
implies power wireless transmission, where the information content has no meaning. The complete setup of the receiver 
and the transmitting module is presented below. 
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FigureIV: Conceptual SPS 

 
A.TRANSMITTING CIRCUIT: 
 
The transmitting circuit consists of: 
Concave mirrors: 
Highly reflective concave mirror can be used in the solar power satellites which are useful in in focussing the sunlight 
onto the nanotubic solar cells for higher performance. 
sunllight: 
Sunlight coming from the sun strikes the satellite at space and the solar cells. This sunlight is 40% more the sunlight we 
receive on the earth. 
Nano-tubic solar cells: 
Nanotubic cells are special type of highly advanced solar cells which have the high internal efficiency due to the presence 
of carbon nanotubes instead of silicon and germanium.these are of light weight and can withstand high temperature and 
high conversion efficiencies up to 90%. These are deployed in the current satellite system so as to convert the sunlight 
into the DC electric power.  
Microwave convertors: 
The microwave convertors are a high-powered vacuum tube that generates microwaves using the interaction of a stream 
of electrons with a magnetic field. The devices used to convert electricity to the microwaves. This device will convert the 
coming DC power coming from storage batteries to the microwaves for transmitting through large diameter microwave 
transmitter. The main work of this device is just to convert the coming electric power to the microwaves. 
Microwave transmitters: 
Microwave transmitters are the high power transmitters which are used to transmit high powered beam to a large 
distances with minimum losses. Since microwaves are the waves with frequency approximately 109GHz which requires a 
large antenna for transmitters like helical or horn antenna 
 
B. RECEIVING MODULE: 
 
The receiving module is the module which consists of the receiving circuit which is used to receive the transmitted 
microwave from space power satellites. It consists of the following components: 
 
Rectenna: 

 
 
A rectenna is a rectifying antenna, a special type of antenna that is used to convert microwave energy into direct current 
electricity. They are used in wireless power transmission systems that transmit power by radio waves. A simple rectenna 
element consists of a dipole antenna with an RF diode connected across the dipole elements. The diode rectifies the AC 
current induced in the antenna by the microwaves, to produce DC power, which powers a load connected across the 
diode. Scotty diodes are usually used because they have the lowest voltage drop and highest speed and therefore have the 
lowest power losses due to conduction and switching. Large rectenna consist of an array of many such dipole elements. 



International Journal of Application or Innovation in Engineering & Management (IJAIEM) 
Web Site: www.ijaiem.org Email: editor@ijaiem.org, editorijaiem@gmail.com  

Volume 2, Issue 12, December 2013   ISSN 2319 - 4847 
 

Volume 2, Issue 12, December 2013 Page 295 
 

Here rectenna will be used as a receiver which will collect the microwave coming from the transmitting module and thus 
convert the microwaves back to electric power. 
Power grids: 
The power at the rectenna at the received stations are converted into the respective current and voltage ratio which are 
used by the domestic purposes and transmitted across the different stations or substations for the distribution of the 
electric power. 
 
The microwave received at the receive end can be The above procedure of transmission of electricity can be carried out by 
using a special evolved technique called the technique of the carbon nanotubes or the graphene technology in which the 
special semiconductor materials like solar cells diodes and other materials are manufactured by using carbon grapheme 
technology. By using such technology the size of the components can be reduced to large extent and their efficiency can 
be increased. Such technology is proved to be a boon for nature and mankind.  A view to the latest graph ene technology. 
 
V. ADVANTAGES: 

1. Unlimited energy resource 
2. Energy delivered anywhere in the world 
3. Zero fuel cost 
4. Zero CO2 emission 
5. Minimum long-range environmental impact 
6. Solar radiation can be more efficiently collected in space 

 
Figure V: charging by Witricity 

 
VI. DISADVANTAGES: 
1. The Capital Cost for practical implementation of WPT seems to be very high. 
2. Would require a network of hundreds of satellites 
Possible health hazards 
 
VII. CONCLUSION 
The applications of the long-distance high-power wireless transmissions are primarily applied to the space solar power 
satellites and the far-distance remote site power supplies, the short-range low-power wireless transmissions are applied to 
the power grid system to form a wireless power supply, the wireless charging system and also the medical sensor network 
and imaging systems. The carbon nanotubes will be proved as a boon for the research and industries. Presently it is being 
used in the solar cell application to improve the efficiency and reduce the weight and cost. by this method we can refine 
the method of solar power and Witricity transmission and hence can achieve greater efficiency with reduced cost. 
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