
  
Abstract—As the world progressed in to tremendous scientific 

and technological advancements ,they are people still living in 
darkness and not able to enjoy the fruits of scientific advancements, 
Due to production costs and transportation of electricity to various 
remote areas , but if we can reduce the cost of production by cutting 
down the usage of resources and purely solar energy with a token of 
initial cost setup which would promise stability to the future 
generation, we would achieve this by using a Space based satellites 
Solar energy production system, by converting solar energy into 
microwaves and transmitted to the ground station, where microwaves 
are converted into electricity. We believe usage of these system will 
reduce human kind problems and further the cause of greener earth. 
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I. INTRODUCTION 
UN The Sun is the star at the centre of the Solar System. It 
is almost perfectly spherical and consists of hot plasma 

interwoven with magnetic fields .It has a diameter of about 
1,392,684 km (865,374 mi).  
 Sun is the main important theme of this concept has its our 
source of energy , in this project the main concept of idea is 
very simple ,here we will be placing satellites in the geo orbit 
which are designed in the shape of sunflower's which will be 
grasping the solar energy and convert it into microwaves and 
transmit them to the ground station present on the earth , in 
this transmission they are various factors to be considered as 
we progress further into the topic a basic clear view is a must 
in order to understand the concepts of sun.  

II. RADIATIVE ZONE 
Below about 0.7 solar radii, solar material is hot and dense 

enough that thermal radiation is the primary means of energy 
transfer from the core. This zone is not regulated by thermal 
convection; however the temperature drops from 
approximately 7 to 2 million kelvin with increasing distance 
from the core. This temperature gradient is less than the value 
of the adiabatic lapse rate and hence cannot drive convection. 
Energy is transferred by radiation—ions of hydrogen and 
helium emit photons, which travel only a brief distance before 
being reabsorbed by other ions. The density drops a 
hundredfold (from 20 g/cm3 to only 0.2 g/cm3) from 0.25 
solar radii to the top of the radiative zone.  

The radiative zone and the convective zone are separated by 
a transition layer, the tachocline. This is a region where the 
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sharp regime change between the uniform rotation of the 
radiative zone and the differential rotation of the convection. 

 
Fig. 1 source: solarcellcentral.com 

  

III. OUR DESIGN 

AS our design of our satellite is based on a flower and that 
flower is a sun flower  
Some facts about sun flower.  
 

The sunflower (Helianthus annuus) is an annual plant native 
to the Americas. It possesses a large inflorescence (flowering 
head), and its name is derived from the flower's shape and 
image, which is often used to depict the sun. The plant has a 
rough, hairy stem, broad, coarsely toothed, rough leaves and 
circular heads of flowers. The heads consist of many 
individual flowers which mature into seeds, often in the 
hundreds, on a receptacle base. From the Americas, sunflower 
seeds were brought to Europe in the 16th century, where, 
along with sunflower oil, they became a widespread cooking 
ingredient. Leaves of the sunflower can be used as cattle feed, 
while the stems contain a fibre which may be used in paper 
production.  

 
Mathematical model of floret arrangement 

 A model for the pattern of florets in the head of a sunflower 
was proposed by H. Vogel in 1979.This is expressed in polar 
coordinates  

r = c(root)n 
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Fig. 2 source: http://orchidflowers.wordpress.com/2011/02/14 

/identifying-sunflower-plants/ 

IV. OUR SATELLITE 
 

 
Fig. 3 

It has 4 parts. 

The first part harvesting:  
In the harvesting zone the solar arrays in the form of sun 

flower petals will harvest solar energy and it is a part with 360 
degree rotational capabilities in order to follow sun as a sun 
flower  

The second phase conversion  
In the second stage the solar energy is converted into the 

microwaves by using the magnetrons . which will produce 
microwaves from solar radiation. 

The third phase the amplification  
In the third phase the produce microwaves are amplified and 

stored 

The fourth phase the transmission  

In the fourth stage the microwaves are transmitted through 
the transmitter to the ground receiving station on earth.  

By using this model we tried to reduce the satellite structure 
and expenditure through avoiding conventional designing and 
having immediate response system for protecting vital 
component in case of space debris or great solar storms, the 
solar arrays in the form of petals are rotated themselves into 
the hollow circular cylinder which will protect them from hits.  

V. REASONS FOR SAFETY MEASURES 
What are space radiation effects?  
Anytime that satellite technology or astronauts are being 

affected by forms of radiation in space such as fast-moving 
particles and X-rays, this usually causes some changes to 
occur. Most of the time these changes are so minor that they 
have no real consequences either to the way that the satellite 
operates, or the health of the astronaut. But sometimes, and 
especially during a severe solar storm or 'space weather event', 
the conditions in space can change drastically. The term 'space 
radiation effects' has to do with all of the different ways that 
these severe conditions can significantly change the way a 
satellite operates, or the health of an astronaut working and 
living in space. 

VI. LAUNCH 
As our initial plans are to design the satellite and launch the 

satellite in to the space using a launch vehicle ,which will cost 
us around 45-55 million (approximate value) . The launched 
satellite will be placed into orbit around Earth. 

VII. ORBIT TO BE CHOSEN 

Walking orbits 
 An orbiting satellite is subjected to a great many 

gravitational influences. First, planets are not perfectly 
spherical and they have slightly uneven mass distribution. 
These fluctuations have an effect on a spacecraft's trajectory. 
Also, the sun, moon, and planets contribute a gravitational 
influence on an orbiting satellite. With proper planning it is 
possible to design an orbit which takes advantage of these 
influences to induce a precession in the satellite's orbital plane. 
The resulting orbit is called a walking orbit, or precessing 
orbit. 

Sun synchronous orbits (SSO) are walking orbits whose 
orbital plane precesses with the same period as the planet's 
solar orbit period. In such an orbit, a satellite crosses periapsis 
at about the same local time every orbit. This is useful if a 
satellite is carrying instruments which depend on a certain 
angle of solar illumination on the planet's surface. In order to 
maintain an exact synchronous timing, it may be necessary to 
conduct occasional propulsive manoeuvres to adjust the orbit. 

 

1. The uniformity of Sun angle is achieved by tuning the 
inclination to the altitude of the orbit such that the extra mass 
near the equator causes the orbital plane of the spacecraft to 
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precess with the desired rate: the plane of the orbit is not fixed 
in space relative to the distant stars, but rotates slowly about 
the Earth's axis. Typical sun-synchronous orbits are about 
600–800 km in altitude, with periods in the 96–100 minute 
range, and inclinations of around 98°(i.e. slightly retrograde 
compared to the direction of Earth's rotation: 0° represents an 
equatorial orbit and 90° represents a polar orbit).  

 

2. Special cases of the sun-synchronous orbit are the 
noon/midnight orbit, where the local mean solar time of 
passage for equatorial longitudes is around noon or midnight, 
and the dawn/dusk orbit, where the local mean solar time of 
passage for equatorial longitudes is around sunrise or sunset, 
so that the satellite rides the terminator between day and night. 
Riding the terminator is useful for active radar satellites as the 
satellites' solar panels can always see the Sun, without being 
shadowed by the Earth. It is also useful for some satellites with 
passive instruments which need to limit the Sun's influence on 
the measurements, as it is possible to always point the 
instruments towards the night side of the Earth.  

 

3. Very often a frozen orbit is therefore selected that is 
slightly higher over the Southern hemisphere than over the 
Northern hemisphere  

 

Once the rocket reaches extremely thin air, at about 120 
miles (193 kilometres) up, the rocket's navigational system 
fires small rockets, just enough to turn the launch vehicle into 
a horizontal position. The satellite is then released. At that 
point, rockets are fired again to ensure some separation 
between the launch vehicle and the satellite itself.  

 

VIII. INERTIAL GUIDANCE SYSTEMS 
A rocket must be controlled very precisely to insert a 

satellite into the desired orbit. An inertial guidance system 
(IGS) inside the rocket makes this control possible. The IGS 
determines a rocket's exact location and orientation by 
precisely measuring all of the accelerations the rocket 
experiences, using gyroscopes and accelerometers. Mounted in 
gimbals, the gyroscopes' axes stay pointing in the same 
direction. This gyroscopically stable platform contains 
accelerometers that measure changes in acceleration on three 
different axes. If it knows exactly where the rocket was at 
launch and it knows the accelerations the rocket experiences 
during flight, the IGS can calculate the rocket's position and 
orientation in space.  

IX. SATELLITE PROPULSION 
Once a spacecraft is in orbit, electric ion thrusters allow 

manoeuvres to be performed using much lower quantities of 
propellant than conventional liquid propulsion. This opens up 
the possibility to extend spacecraft life, efficiently propel 
spacecraft across the solar system, enhance payload capability, 
provide greater operational flexibility or reduce launch costs. 
The satellite is taken till LEO and the satellite through its Ionic 
propulsion travels till the GEO . 

We have selected NEXT Engine which powers the satellite 

to go till GEO.  
The NEXT Engine has a thrust of 4300 mN and specific 

impulse of 4300 s which is relatively very high and which 
proves us that this engine is relatively advantageous when 
compared to other engines. 

X. SATELLITE MATERIALS 
Titanium is an extremely strong, lightweight metal used to 

manufacture a wide variety of satellites. This is the main 
material we use for our satellite.  

The promising new materials are called Aerogel. They have 
the lowest density of any solid material--they are almost 
entirely made of air--but until they are very costly and have 
very limited applications.  

In the 1960s, nickel-cadmium (NiCd) were used for 
satellites, and it can be still used to some extent today but only 
for LEO satellites that require lower levels of power. [1] 

An aluminium-beryllium alloy is used in some 
communications satellites  

Mylar is a very good material for thermal blanketing. This 
wrapping acts as a passive thermal control system  

Graphite is probably used to lubricate moving parts.  
Hence we will go with titanium and mylum. 

XI. COOLANT SYSTEMS 
The temperature in a satellite must be controlled so that 

components do not become too hot or too cold. The 
temperature in a satellite is affected by both internal and 
[2]external sources. On board electronic equipment and other 
devices which consume power generate heat. The sun is a 
source of a vast amount of radiant energy. Radiant energy 
absorbed by the satellite heats the satellite surfaces and 
components unless it is dissipated. The ambient temperature of 
space is a few degrees above absolute zero (459 degrees F) 
however, since there is almost no atmosphere, heat transfer 
between the satellite and the space around it by convection or 
conduction is almost nonexistent. In very low Earth orbit, 
however, there can be significant heat generated from friction 
as the satellite moves at very high speed through the outer 
reaches of the atmosphere. The most common heat transfer 
device is the passive radiator which radiates heat from the 
satellite into space to maintain temperatures within design 
parameters. A satellite may also require a liquid or gas filled 
cooling system to transfer heat from internal components to the 
passive radiator.  

Materials with high temperature resistance:  
• Vespel  
• Torlon  
• Teflon  
• Rulon  
• Meldin  
• Celazon  

Materials as coolants: Anhydrous ammonia, Liquid Helium  
Coolant recovery tanks use pressure and vacuum to trap 

expanding coolants, then return it to the cooling system after it 

International Conference on Advances in Engineering and Technology (ICAET'2014) March 29-30, 2014 Singapore

http://dx.doi.org/10.15242/IIE.E0314013 516



has chilled. 
These tanks are usually made of plastic and can become 

damaged easily. When cracked or leaking they will not 
adequately function and require replacement. 

XII. STABILIZATION AND ALTITUDE CONTROL 
Stabilization and attitude control are necessary to ensure 

that the satellite maintains the proper attitude. Satellites are 
[4]subjected to a number of forces in space such as particles 
streaming from the Sun, meteorites, atmospheric drag, gravity 
from the Moon, gravity gradients and other perturbations. 
These forces cause satellites to wobble, spin, drift, or move in 
other ways not desired. Most satellites which provide visual or 
electronic images of the Earth or its environment maintain 
three axis stabilization (roll, pitch and yaw). Many 
communications satellites are designed to rotate about their 
longitudinal axis (roll) and thus have only two axis 
stabilization. Two and three axis stabilization allow sensors 
and antennas to be pointed in specific directions. Devices such 
as momentum wheels on the satellite help to stabilize the 
satellite while in orbit. Position, velocity and attitude data from 
onboard sun sensors, star trackers, horizon scanners and other 
devices is transmitted to ground control stations. When 
momentum wheels and other such passive devices cannot 
compensate or adjust the orbit, the satellite controllers send 
signals to the satellite to fire thrusters in short spurts to control 
roll, pitch, yaw and to make corrects in orbital altitude. To 
reduce size, mass, complexity and cost some small satellites 
are designed to tumble freely through space without any 
stabilization or attitude control. 

Solar Panels 
A satellite needs a device that can create electric power, and 

the flat-plate collector merely heats water. Fortunately for the 
space industry, a device exists that can convert sunlight 
directly into electric power.  

The device that directly converts light into electric power is 
called the photovoltaic cell. A photovoltaic cell is made up of 
two different layers of silicon pressed together. When light 
strikes the different layers, one layer builds up a negative 
charge and the other layer generates a positive charge. 
However, if the charges have nowhere to go, they will just sit 
there and not do anything useful. Therefore, a wire grid is 
attached to the front of the cell to act as a negative contact 
(like the flat end of a battery) and a metal plate is added to the 
back of the cell to act as a positive contact (like the knobby 
end of a battery).When wires are attached to these two 
contacts, an electric current flows.  

A single photovoltaic cell doesn't produce much power, so a 
satellite's solar panels are made up of hundreds of photovoltaic 
cells connected together. These panels can generate enough 
electricity to power a satellite's computers, radios, cameras, 
and other equipment, as well as recharging the satellite's back-
up batteries 

XIII.  HP10V MAGNETRON  
The HP1OV is a high-power pulsed magnetron, operating at 

a fixed frequency in the HP1OV magnetron. 2800 Mc/sec 
band. [3]Pulse-power outputs ranging up to 2500 kW are 
available. The cathode is mounted radially, and the high 
voltage input is in the form of a moulded Bakelite bushing 
designed to plug into a receptacle on the pulse transformer and 
The coaxial output fits standard in magnetron couplings, which 
must be pressurized for high-power operation (above 1000 to 
1500 kw). A detached magnet is used.  

Useful pulse voltage inputs range from 30 to 50 kv. At the 
lower voltage, operation is stable between 60 and 200 pulse 
amp,  

while at the 50-kv level the current range is restricted to the 
region between 100 and 140 pulse amp by excessive internal 
sparking at the upper limit and by deterioration of the 
spectrum at the lower (owing, possibly, to the poor form of the 
impressed voltage pulse). Operation below 30 kv is 
satisfactory, but the efficiency is low. Reliable pulse-power 
outputs extend from 500 to 2500 kw as shown In figure with a 
recommended operating point of 1850 gauss, 48 kv, and 130 
amp at the 2500-kw level. The rated maximum average power 
input is 2500 watts, and the maximum pulse duration is 1 psec 
pulling figures for average tubes fall between 8 and 13 Me/see, 
and it is evident from that nothing is to be gained by increasing 
this loading. 

 
Fig. 4 source :Wikipedia 

The screened and oxide-coated cathode is provided with end 
shields which, to inhibit sparking, present only flat or rounded 
surfaces to the anode block, while for the same reason the 
supporting leads are designed for the minimum field gradients 
consistent with available clearances. A current of 8.5 amp at 
13 volts is drawn by the heater when the magnetron is started; 
during operation the heater should be turned off. Localized 
deterioration of the central portion of the cathode during 
operation is attributed to excessive back bombardment in this 
region because of axial non uniformity of the magnetic field 
and/or of the r-f voltage. The unusually long 10-oscillator 
anode block is of vane-type construction, with a single ring 
strap, as shown in Fig: Attempts to increase the 3 per cent 
mode separation of this design by a heavier strapping 
introduced a mode change at high currents. Violent 50- to 300-
Mc/sec oscillations of the current and voltage are observed in 
isolated regions of the performance chart; it is thought that an 
electronic instability, characteristic of the long anode block, 
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may cause an excitation of an oscillatory circuit in the pulse 
generator or input leads. All sharp edges in the anode block 
and in the straps are broken. Characteristic scale factors and 
block dimensions for the HPIOV are listed in Tables. The 
magnetron is mounted by means of the input bushing. A 
magnet With a gap of 2(3/4) in and with pole faces of 2(3/4) in 
diameter is required the combined weight of the magnet and 
the magnetron is approximately 100 lb. The output frequency 
of this magnetron is 8.9 GHz. Using this we can calculate the 
wavelength at the output in the following way. 

 

FIG. 5 PEAK PERFORMANCE CHART 
 

XIV. RECTENNA  
 A high-efficiency rectenna element has been designed and 
tested at 5.8 GHz for applications involving microwave power 
transmission. The dipole antenna and filtering circuitry are 
printed on a thin duroid substrate. A silicon Schottkybarrier 
mixer diode with a low breakdown voltage is used as the 
rectifying device. The rectenna element is tested inside a 
waveguide simulator and achieves an RF-to-dc conversion 
efficiency of 82% at an input power level of 50-mW and 327 
load[5]. Closed-form equations are given for the diode 
efficiency and input impedance as a function of input RF 
power. Measured and calculated efficiency results are in good 
agreement. The antenna and circuit design are based on a full-
wave electromagnetic simulator. Second harmonic power 
levels are 21 dB down from the fundamental input power.the 
basic concept in the rectenna function is with the help of 
rectenna the microwaves will be absorbed and heat energy is 
produced and then used for generation of electricity. As the 

rectenna is major component in the ground station which plays 
a major role in this entire project after the satellite system. 

XV. THE GROUND STATION  
 The ground station has a lot of factors to keep in mind  

• the location selection  
• maximum clear sky area throughout the year  
• high temperatures  
• availability of water resources or at least 

underground water  
• the vicinity of civilization has it will be increasing 

danger of radiation and temperature rise[7] 
 The microwaves are received by a receiving rectenna dish 
fixed in the ground. 

 
Fig. 6 source :Wikipedia 

 
 The rectenna [6] is explained briefly in the following 
chapters. The heat produced from the rectenna is used to boil 
water in tight pressurized chamber.  
 As if a normal nuclear reactor works the production of 
electricity is continuous with the continuous of heat supply 
round the clock even during the night time in a span of 2 hours 
our target is to produce 1 megawatt of electricity in order for 
generating electricity in order to supply continuous electricity 
without any losses and wastages and at lowest cost of 
production. 
 Pressurized Water Reactors (also known as PWRs) keep 
water under pressure so that it heats, but does not boil. This 
heated water is circulated through tubes in steam generators, 
allowing the water in the steam generators to turn to steam, 
which then turns the turbine generator. Water from the reactor 
and the water that is turned into steam are in separate systems 
and do not mix.  

 Pressurizer  
 The heat produced in the reactor is transferred to the first of 
three water systems: the primary coolant. The primary coolant 
is heated to over 600 degrees Fahrenheit. In a pressurized 
water reactor, a pressurizer keeps the water under pressure to 
prevent it from boiling.  

 Steam Generator  
 The hot, pressurized water passes through thousands of 
tubes in nearby steam generators. These tubes are surrounded 
by another water system called the secondary coolant. The heat 
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from the primary coolant is transferred to the secondary 
coolant, which then turns into steam.  
The primary and secondary systems are closed systems. This 
means that the water flowing through the reactor remains 
separate and does not mix with the water from the other system 
or the lake.  

 Turbine  
 The steam is piped from the containment building into the 
turbine building to push the giant blades of a turbine. The 
turbine is connected to an electric generator by a rotating shaft. 
As the turbine blades begin to spin, a magnet inside the 
generator also turns to produce electricity. Condenser Coolant  
After turning the turbines, the steam is cooled by passing it 
over tubes carrying a third water system, called the condenser 
coolant or lake water. The steam is cooled so it condenses 
back into water and is returned to the steam generator to be 
used again and again.  

 Lake or Cooling Towers  
 At some nuclear stations, lake water flows through 
thousands of condenser tubes to condense steam back to water. 
It is then discharged down a long canal (for cooling) and 
eventually enters the main part of the lake.  
 At other plants, the condenser cooling water is circulated 
through cooling towers to remove the extra heat it has gained. 
The water is pumped to the top of the cooling towers and is 
allowed to pour down through the structure. At the same time, 
a set of fans at the top of each tower pulls air up through the 
condenser water. This lowers the temperature of the water. 
After it is cooled, the condenser water flows back into the 
turbine building to begin its work of condensing steam again.  

XVI. RESULT  
 The production of electricity will be continuous as we plan 
of having five such tanks producing electricity continuously 
with continuous supply of heat energy from sun to our satellite 
to the ground station. 
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