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Abstract - This paper presents on generation of electricity by earth’s magnetic field. And gives the medium by which the 
generated electricity by earth’s magnetic field in space is retrieved in   earth. And how electricity is generated in space using 
earth’s magnetic field. Advantages of magnetic field by using basic faradays laws. 
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I. INTRODUCTION 
 
The world is get depleting with all the natural 
resources present in the earth. If the rate of natural 
resource gets depleted in same rate at one point there 
will be no resource to generate electricity. Keeping 
the point in mind we came with an idea of generating 
electricity by earth’s magnetic field. 
 
Earth itself is a huge magnet. As we all know that all 
the power plants which generate electricity works on 
the principle of electromagnetic induction of 
Faradays law with few exceptions of solar and MHD. 
Hence we came up with an idea of using the earth’s 
magnetic field for generation of electricity. 
 
The basic idea is a satellite which made up of 
conductor is made to revolve around the earth in such 
a way that it cuts the magnetic field of the earth and 
emf is induced in that particular conductor. And now 
using the concept in which the generated electricity 
on the satellite will trigger the microwave transmitter 
and these microwaves are again converted back to 
electricity by the device called rectenna. But this 
concept cannot implement in present situation as 
there are lot of factors which does not accept 
practically. But we can use the same concept for 
space vehicles such as ISS(International space 
station),space shuttles and rovers practically. In 
emergency times this concept acts as backup power 
for all the space vehicles. 
 
II. WORKING AND OPERATION 
 
As we know there are lot of satellites both dead and 
active revolve around the earth. As these satellites 
cuts magnetic field of earth, emf will induce in them. 
When emf induces in satellites a microwave 
generator is placed on the satellites so that the 
generated emf  triggers microwave generator which 
generates microwaves. These microwaves are 
converted back to electricity by rectenna which will 
be located in space vehicles. 
 
 
 

 
Flow Chart 

 
 
Explanation of all the blocks is as follows- 
 
Block A 
This block explains about how emf is induced in the 
satellite? And the answer is simple, when a satellite 
(polar satellite at an inclination of 60˚ to the poles) 
cuts the magnetic field of earth, by principles of 
electromagnetic induction of faraday’s laws, an emf 
is induced in the conductor which is a satellite. Hence 
block A acts as generating station. 
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Block B 
This block consists of a microwave generator which 
is located in the satellite (conductor) this microwave 
generator gets triggered by induced emf which is 
explained in Block A . When this gets trigger it starts 
generating micro waves. Micro waves are generally 
high frequency waves which plays a key role in 
transmission of      wireless electricity. Hence block B 
acts as the transmission station. 
 

 
 
Block C 
This block consists of a rectenna which receives the 
microwaves from the transmission station. And 
rectenna converts these microwaves to the electricity 
i.e. in a useful energy. Rectenna is a rectifying 
antenna, a special type of antenna that is used to 
convert microwave energy into direct 
current electricity.  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. Schottky 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 rectennas consist of 
an array of many such dipole elements. 

 

 
 
III. EARTH’S MAGNETIC FIELD 
SPCIFICATIONS 
 

 
 
Magnetic Flux Density (B) = 25 to 65 microT 
 
The intensity of magnetic field is greater poles and 
lesser in equator thus the intensity of magnetic field 
decreases from poles to equator hence to get greater 
electricity the intensity of magnetic field should be 
greater. Earth's magnetic field, also known as 
the geomagnetic field, is the magnetic field that 
extends from the Earth’s interior to where it meets 
the solar wind, a stream of charged 
particles emanating from the Sun. Its magnitude at 
the Earth's surface ranges from 25 to 
65 microtesla (0.25 to 0.65 gauss). Roughly speaking 
it is the field of a magnetic dipole currently tilted at 
an angle of about 10 degrees with respect to Earth's 
rotational axis, as if there were a bar magnet placed at 
that angle at the center of the Earth. Unlike a bar 
magnet, however, Earth's magnetic field changes over 
time because it is generated by a geodynamo (in 
Earth's case, the motion of molten iron alloys in 
its outer core). 
The North and South magnetic poles wander widely, 
but sufficiently slowly for ordinary compasses to 
remain useful for navigation. However, at irregular 
intervals averaging several hundred thousand 
years, the Earth's field reverses and the North 
and South Magnetic Poles relatively abruptly switch 
places. These reversals of the geomagnetic 
poles leave a record in rocks that are of value to 
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paleomagnetists in calculating geomagnetic fields in 
the past. Such information in turn is helpful in 
studying the motions of continents and ocean floors 
in the process of plate tectonics. 
The magnetosphere is the region above 
the ionosphere and extends several tens of thousands 
of kilometres into space, protecting the Earth from 
the charged particles of the solar wind and cosmic 
rays that would otherwise strip away the upper 
atmosphere, including the ozone layer that protects 
the Earth from harmful ultraviolet radiation. 
 
CONDUCTOR 
 
The conductor we use here to cut the flux is satellite 
which is made up of metal. 
 We use polar satellites as conductors. 
 Reason of using polar satellite is,it revolves at 

lower earth orbit and has strong magnetic field 
intensity. 

 It completes its rotation in one and half hour. 
 It revolves around poles at the speed of 17000 

miles. 
 The satellite revolves around the earth by the 

laws of gravitation which states that gravitional 
force shold be equal to centripetal force mv²/r = 
Gmm/r² 

 

 
 
IV. CALCULATIONS 
 
We know from faradays law 
 
E=Blv 
Where 
E=emf induced 
l=length of conductor 
v=velocity of conductor 
B=magnetic flux density 
We know from the above data i.e 
B=0.25micro tesla to 0.65 micro tesla 
v=3.148m/s 
l=40m 
 

By calculating above equations, we get the required 
voltage. 
 
APPLICATIONS 
 
This concept is mainly used for powering the space 
vehicles in emergency cases. 
For long distance travelling space shuttle requires 
power in space itself i.e. the space shuttle can fuel in 
space itself  hence by this concept we can achieve it. 
As lot of dead satellites simply revolving around the 
earth we can make use of those satellites to power the 
space vehicles. 
This concept may use in the future time for 
generating electricity to earth by earth’s magnetic 
field. But in current situation it is not possible to 
power the world practically. 
As we know the 2020 mission of NASA (National 
Aeronautical Space Association) i.e. to send people to 
Mars. But this mission is only one way but if we want 
to make it to two way journey it might be possible by 
planting a power plant in the space by Earth’s 
magnetic field. 
Currently there is only one source of power in the 
space that is solar power and there is no other 
alternative source hence the concept above may be an 
alternative source for powering the space. 
 

 
 
FUTURE EXPANSION OF SYSTEM 
 
The concept of generating electricity by earth’s 
magnetic field by satellite and supplying this 
electricity to the earth in wireless power transmission 
may possible in future. As of now practically it is not 
possible because earth’s magnetic field is very weak 
compared to area of the earth hence very less amount 
of EMF will induce to the earth. And the cost of the 
equipments and system will be very high initially and 
the process is very complex and to attain the required   
frequency it is not so easy. By keeping all this in 
mind this concept is not so efficient to use the energy 
for earth.But it can be used very efficiently for space 
vehicles and space devices. But this concept may be 
used somewhere in the future for powering the earth 
by using some highly sophisticated devices. 
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ADVANTAGES OF EARTH ELECTRICITY 
 
 The concept helps in developing the future space 

exploration. 
 It may become the power house for space 

vehicles and rovers. 
 The natural resources in the world are getting 

depleted in very large rate thus earth magnetic 
electricity may compensate the depleting rate of 
natural recourses 

 By the future coming years it may give huge 
contributions to the power sector. 

 The process is pollution free and there is no need 
of primary mover like turbine. 

 

 
 

 In the above figure  we can see  that the satellite 
is cutting the earth’s magnetic field for 
generation of electricity 

 For the sake of powering the ISS(international 
power station ) or any other space vehicles for 
travelling long distances we can use the earth’s 
magnetic field. 

 
CONCLUSION 
 
Hence the conclusion is the energy which we can generate using earth’s magnetic field can be used in the space 
vehicles as the back-up power at the event of fault of primary power of the space vehicles. As the power plays a 
very crucial role in the space hence a backup power which naturally available in the form of magnetic field can 
be utilized. 
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