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Keywords: Abstract: This project: “design and construction of electromagnetic DC
Electromagnetic generator powered 60owatts single phase voltage source inverter” utilizes
Direct Current, the internal energy of a rotating magnetic field which induces potential
Single Phase differences across the windings of an electromagnet to enable a continuous

60watts, Voltage
Source Inverter

feedback process of recharging a 12V battery which supplies a consistent
direct current signal to the inverter for conversion into alternating current
rating 6owatts/230V. The 230V/50Hz is equivalent to the
voltage/frequency specifications required for operating electrical gadgets
in our homes. The inverter system comprised of the astable multivibrator,
the transistor amplifiers, and the high power switching MOSFET and
inverter transformer and the output signal of 6owatts. So appliances
within this range will function effectively when powered by this inverter.

1. Introduction

A magnetic motor utilizes its natural properties
of attraction and repulsion of the magnet pole to
create an almost perpetual motion which can be
harnessed to generate voltage signals of
reasonable amount that can comfortably charge
a battery that will supply direct current (DC)to
the inverter for conversion to alternating
current (AC) [1,3,5]. In a bid to reduce the huge
cost involved in power distribution and other
expensive renewable sources of electricity, this
project presents a more effective way of
harnessing the energy around the environment
of a permanent magnet to achieve constant
supply of electricity via the conversion of DC to
AC with the help of an inverter [2, 6-10]. An
electromagnet is made up of a coil of wire
wrapped around a core of ferromagnetic-

metallic material such as iron nails or mild steel
with a reasonable level of conductivity. When
the coil is placed in a magnetic field,
electromotive force (EMF) is induced inside of
the coil. The DC current produced from the
electromagnet is governed by Faradays law of
electromagnetic induction. In this process, a
conductor is put in a particular position and
magnetic field keeps varying or is stationary and
the conductor is moving. In this design, the
former is applicable [11-20]. The stationary or
varying  magnetic  field produces an
electromotive force (EMF) across the electrical
conductor.

The inverter is there to convert the direct
current output from the battery to alternating
current. The output signal from the magnetic
motor is amplified to charge the battery which
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stores the Direct current signal. The direct
current is converted to alternating current by
the oscillator of the inverter. Transistor and
MOSFET drivers are there to boost the AC
signal voltage and current respectively. The
inversion process is the opposite of rectification
which is the conversion of direct current to
alternating current. The pulse width
modulation (PWM) helps protect the loads from
getting damaged. The power from the inverter
should be ripple-free, not containing spikes or
noise which could lead to the damage of the
equipment [20-31].

2, Theoretical Consideration and
Calculation

The DC motor is attached to a permanent rare-
earth magnet, also known as ferrite magnets
because they contain elements of iron in their
core which establishes a magnetic field. The
electromagnet serves as the energizer to the
magnetic field already created.

Laws of Electromagnetism

Faraday’s  Principle of Electromagnetic
Induction can be described in two ways:

v A moving conductor cutting the lines of
forces (flux) of a constant magnetic field has a
voltage induced into it.

v A changing magnetic flux inside a loop
made from a conductor material will induce a
voltage in the loop. .

Mathematically:

|E|=Ndd /dt

Where | E | is the magnitude of the induced
electromotive force (e.m.f)

N is the number of turns

d® / dt is the time rate of change of the
magnetic flux.

The change in flux between t = tiand t = t= is
given by the integral of the above expression
with respect to t.

Therefore, A® =1/N[|E| dt
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Maxwell’s Equations of
Electromagnetism
Maxwell’s equations are a set of four differential
equations that bridged the gap between
electricity and magnetism.
V.D=&p
V.B=o
V xE = -8B/6t
¥ xH=J + 8D/6t
Lentz Law of Action and Reaction
Lenz law states that the electromagnetic
induced currents and forces will cancel the
originating cause.
Fleming’s Right-hand Rule
Fleming’s right-hand rule gives the direction of
motion in the operation electric generator. This
rule defines the path of the current flow in an
elecgoma netic generator.

=qV x
Where¥ is the magnitude of force in Newton
v is the velocity of the charge q in meter per
second

is the magnetic field in Tesla
Battery
The ratings of the batteries used in this design
are gvolt/280mAH and 12volt/7.5AH. The gvolt
battery is a low power battery which drives the
DC generator, whereas the 12volts is the storage
system for the electromagnetic DC generator
output.
Amp-hour Rating
The gvolt battery rating 280mAH (0.28AH) will
supply the required power to drive the 6volt
electromagnetic DC generator. The power of the
DC generator is 0.29watts with 2100revolutions
per minute (rpm). To determine the amount of
current required to drive the DC motor we apply

the power formula:
P=1v

P = 0.29watts

V =6v
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Therefore, I = P/V

= 0.29watts / 6volts

= 0.048A.

Hence, number of hours, H = 0.28AH / 0.048A
= 5.83Hours

The second battery used in this project is a
12volt battery rating 7.2AH; this is the battery
that powers the 60watts inverter.
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An inverter is an electronic device which
converts direct current (DC) supply into either a
single or three phase alternating current (AC).
The 60watt inverter designed in this project is a
single phase voltage source inverter because the
input is from a DC source from the 12volt
battery. It is single phase because it is a low
power inverter which produces square waves as

I=P/V; output signal, as such can only be used in power
Where P = 60watt supplies. The stages of the 60owatts Single Phase
V= 12volt Voltage Source Inverter include:
I= 60owatt / 12volt <> Oscillator
=5A <> Transistor amplifiers
Number of hours H=7.2AH / 5A X High power switching MOSFET drivers
=1.44Hours. <> Step-down transformer
Inverter <> Load
3. Experimental Details and Materials
The Block Diagram
9v battery Direct current 12v inverter
system » electromagneti > battery <
C generator
9v battery | 12v
charging 60watt single phase voltage source inverter battery
Ticoit > 4 4 A charging
——» 12v-230v inverter
Astable Common-emitter Power MOSFET transformer
multivibrator Transistor current drivers JRT—
ernating current
oscillator amplifiers output
Figure 1. Block diagram of the electromagnetic direct current generator powered single phase

60watts voltage source inverter.
Electromagnetic DC Generator
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Figure 2. Circuit diagram of the
electromagnetic DC generator.

The Design Specifications

DC motor rating = 6volt 2100revolutions per
minute (rpm)

The electromagnet is made up of copper coils
rating 23standard wire gauge (SWG) wound
round an iron core made of nails. From the
standard wire gauges, the 23SWG has a carrying
current of 0.58A. The number of turns is 400
for each for the two electromagnets.

The Magnets used are two permanent ferrite
ring magnet which has t_l;e two unlike poles
(north and south). The magnetic field, B of
these magnets is a constant of 0.35Tesla Carter
(2017). From Maxwell’s equations, E/B=C
_%\7here,_1§= electric field

= magnetic field
C is the speed of light= 3.0x108
=BxC
=0.35T x 3.0 x 108

= 105000000N/C

*1.05 x 108 N/C

The magnetic field strength or magnetic field
intensity H is given as
=
Where p = (o X )
Wo is the permeability of free space = 4 x107
N/A2
W is the relative permeability which is
dependent on the type of material used as the
electromagnetic core. In this project, iron nails
are used. The relative permeability of iron pr =
6.3 x 1073 Henry per meters (H/m).
Therefore H=B/ (uo % ur)
%z 0.35Tesla / (471 x107N/A2* 6.3x 103H/m)
=2.77 x 109A/m.
The distance separating each electromagnet
from the DC generator is 3¢, hence increasing
the strength of the magnetic field, B.
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Figure 3. Circuit diagram of the single phase 60owatts voltage source inverter

Astable Multivibrator Oscillator
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Figure 4. The circuit diagram of the Astable
Multivibrator Oscillator.

Design specifications

The time ON and OFF of the vibrators is given
as:

Ton = 0.63R2C

Where, R>= 15KQ = 15,000Q2

And C = 1uF = 0.000001F

Therefore, Ton = 0.63 (15000 X 0.000001)

= 0.00945seconds

Toft = 0.63 (R1 + R2) C

Where R; = 1KQ = 100002

Therefore, Toti= 0.63 (1000+15000) 0.000001

= 0.01008seconds

Total time T = Ton + Toff

= 0.00945 + 0.01008

Therefore, T = 0.01953

Frequency, f of the oscillator =1/ T
=1/0.01953

Therefore the frequency f = 51.20Hz

“51Hz.

The frequency of 51.20Hz is within the range of

50Hz and serves as perfect oscillator circuit for

the construction. The values of the resistor and

capacitor used greatly determine the frequency

of the oscillator, so previous calculations were
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made before arriving at this values reported in
this work. When measured with a frequency
meter, the reading raged within 50.9Hz to
52Hz.

The duty cycle of the vibrators can be calculated
as follows:

D= Toff/ Ton + Tof

= Toff/ T

PO WSS - T

WaveForm
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Figure 5. Alternating current
Common-Emitter Transistor Amplifiers

signal waveform of the astable multivibrator.
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= 0.01008 / 0.01953

Therefore, D = 0.516129

*0.5

In percentage, D becomes 0.5 x 100 = 50%
Therefore, the output is HIGH within 50% of
the cycle and OFF within the remaining cycle of
50%.

EasyEDA - A Simple and Powerful Electronic Circuit Design Tool - o
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Figure 6. Circuit diagram of the common-emitter operation of the transistor amplifiers
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Figure 7. Circuit diagram of the input and
output voltages as shown by the readings on the
digital voltmeter.

The base current or input current Iy is can be
calculated using the formula for potential
difference:

Vb= IbxRb

Where input voltage Vi = 0.386v

Input impedance Ry = 1KQ= 1000Q

Therefore, In = Vb / Rb

= 0.386v / 1000Q)

=3.86 x 10-4amp.

The collector current or output current I. is
determined using also the voltage formula
Ve=1c x Re

And Ic = Vc / Rc

Where output voltage V. reads 2.946v

And the output impedance Rc = 1K= 1000Q
Therefore, I = 2.946v /1000Q

=2.946 x 10-3amp.

Now the current gain,

B =1Ic / Iv

= 2.946x 10-3amp / 3.86 x 10-4amp

=7.6321

Thus, voltage gain Av= 3 Re / Rb

Where, Rc = Rp =1000{2

Therefore, Av = 7.6321 (100082 / 1000Q)

= 7.6321volt

The Switching Unit Using MOSFETS

The power MOSFET used is six pieces of N-
channel MOSFET with the number IRFP150.
The power to be generated depends on the
capacity of the MOSFET and with the following
ratings.
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Figure 8. Circuit diagram of high power
switching MOSFETSs connected in parallel.

The power output for the design is 60VA by
using a power factor of 1x P (VA) = 1x60
=60watts

I= P/V = 60watts/ 12volts (using the 12volt
battery)

Therefore, I=5A

This implies the power MOSFET must have a
current handling capacity in excess of 5A.

The maximum AC power for the switching
circuit is given as:

Pac = Vee x Imax/2 = 12 x 5/2 = 30owatts

The power dissipation of the circuit is given by
Pais :2Pac/27[

=2x30/2 x 3.142

=9.549watts

*9g.55watts.

Pmax of the MOSFET= Pdis /number of MOSFET
per unit

=9.55watts/3

=3.183watts.

From the calculation, the power that will be
given out by one MOSFET is 3.183watts.
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Figure 9. Circuit diagram of electromagnetic
DC generator powered single phase voltage
source 60watts inverter.
4.

ults and Discussion
After all the stages of this design have been
coupled, the output of the system is tested by
connecting the voltmeter setting of the digital
millimeter to the output terminal of the
inverter transformer to test the output voltage
and it read 230volts. The frequency of 50Hz
was equally proven using a frequency meter.
The DC generator and the electromagnets are
constructed and mounted on a wooden surface
of appropriate dimension and the ferrite
permanent magnets lie distance of 4cm along
each electromagnet. This little distance is to
ensure the attractive force of the magnets is
intensified to increase the magnetic field.
Figures 4.4a and 4.4b presents the images of
the construction process assembling of the
electromagnetic direct current generator
section of the system.

Res

tran 10m

s

Figure 10. The coiling process of the
electromagnetic generator.

Figure 11. Assembling of the electromagnetic
DC generator system.
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Figure 12. Astable multivibrator and power
switching MOSFETS

The Inverter Transformer

The process of construction of the transformer
involves the coiling, insulating of the terminal
stacking of flat iron steel and lamination of the
surface with varnish. winding was done using
15SWG having a voltage of 12V and output
current of 5A. While that of the secondary is
23SWG and it produces an output voltage of
230V and 0.5A current..

Figure 13. Construction of 12V-0-12V
transformer which gives out 230V at the
secondary.

Assembling

After all the stages of this design have been
coupled, the output of the system is tested by
connecting the voltmeter setting of the digital

millimeter to the output terminal of the
inverter transformer to test the output voltage
and it read 230volts. The frequency of 50Hz
was equally proven using a frequency meter.
An LED is connected to the output terminal of
the inverter which lit to a desired brightness.

Figure 14. Testing of the electromagnetic DC
generator powered inverter system
Conclusion

We have demonstrated the possibility of
generating electricity from the internal energy
of a magnet when placed in an electromagnetic
field. The process predicts that high current
will be produced when a high capacity direct
current motor is used and when a stronger
magnetic field is created by the use of
Neodymanium magnet of high magnetic
strength.
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