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Wireless power is the transfer of electrical energy 

from a source to a load without any interconnecting 

wires or  electrical components. This is useful in cases 

where wires cannot be used to power the load.  

 

Study into wireless power started in the early 1800’s. 

In 1826 Ampere developed the Ampere’s circuital law 

that shows electric current produces a magnetic field. 

The first public demonstration of wireless energy 

transmission was done by Tesla using high tension 

induction coil for electrostatic induction. Wireless 

power is not often used due to inefficiency.  The 

magnetic field created by the power supply is directed 

in all directions, so the load does not receive all the 

power created by power supply.  The interaction of 

magnetic field lines is shown below:  

 

  

Figure 1: Magnetic Field Lines 

The purpose of this project was to see how the 

transmission of power diminishes as the  distance 

between the source and the load increase.  

 

First the circuit below was made:  

 Insulated copper wire was used to make the coils.  

 The coils used ranged from 4cm-6cm in diameter.  

 Number of turns used: 14  

 A BD139 transistor (Power Amplifier) was used.  

 The amount of power transfer to the load(LED) was 

measured at various distances from the source.  

The first test was done with a coil diameter of 4cm. The 

magnetic field produced by the first coil induces a 

current in the second coil causing the led to light up.  

Figure 2: The distance between the two coils in the pic-

ture above is 3cm. The LED is on and very bright.  

y = 857.93e-0.754x 
R² = 0.9507 

0

10

20

30

40

50

60

70

80

90

100

0 2 4 6 8 10 12

Po
w

er
 (m

W
) 

Distance (cm) 

Power(mW) 

Power(mW)

Expon. (Power(mW))

The chart above shows how the power across the 

LED decreases as the distance is increased with 

4cm diameter coils. The power drops of 

exponentially as the distance is increased in small 

increments.  

Coils of diameter 5cm and 6cm were also used to 

examine whether or not the amount of power 

transferred differs with different sized coils.  

Figure 3: The diameter of the coil is 5cm with 14 

turns.  
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The amount of power seen across the LED 

decreased with the 5cm coils. The graph also mimic 

an exponential function as well as the 4 cm coils. 

The magnitude of the magnetic field decreased as 

the load was moved farther away, inducing less 

current.  

Using different sized coils reduces the amount of power 

transferred. This happens because magnetic field 

created by the coil changes as the diameter of the coils 

change.  

A source coil of 4cm and load coil of 5cm were used to 

see how the power transfer was affected.  

Then a source coil of 5cm and load coil of 4cm were 

used for comparison.  
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As can be seen in the charts above, the amount of 

current induced into the second coil is reduced when 

different sized coils are used. This reduces the amount 

of power transferred and becomes even less efficient.  

The amount of power that is transferred from the source 

to the load greatly depend on the amount of coils used 

and the distance between the two coils. The amount of 

power transferred exponentially decreases as the 

distance between the two coils increases. This is a big 

drawback of wireless power transfer. It becomes highly 

inefficient as distance increases, so it does not have 

many practical applications.  

 

The magnetic field created by the primary coil is 

directed radially outwards so only a small part of the 

magnetic field is seen across the secondary coil.  

When different sized coils are used for the primary and 

secondary, the magnetic field created by the primary is 

either too small or too diluted for the secondary to 

induce much current. So when the primary coil is 

smaller than the secondary, the magnetic field created is 

small so the larger coil does not induce as much 

current. When the secondary coil is smaller, the 

magnetic field created by the primary is not efficiently 

induced.  

 

In future studies, it would be beneficial to create a 

device that can direct the magnetic field created by the 

primary coil towards the secondary. Increasing the 

amount of turns could also have a large impact on the 

amount of power transferred between the source and 

Figure 4 

In Figure 4, the primary coil 

is 5 cm and the secondary is 

4cm. As seen, the amount of 

current induced by the sec-

ondary coil is small. The 

LED was dim when the dis-

tance was minimal.  

http://rahulchettikulangara.blogspot.in/2012/11/

wireless-electricity-simple-project.html 


