International Journal of Emerging Technology in Conputer Science & Electronics
(IJETCSE) ISSN: 0976-1353Volume 25 Issue 5 — APRIL 2018 (SPECIAL ISSUE).

MAGNETIC REPULSION ENGINE

Hubert Meshack Joyson#Raysen Thampy Neil, ® Nadar Joseph JagarDanie Kiruba, 3
Vigneshwaran B°

#.gtudent, Mechanical, Kings Engineering College, Chennai ,India. meshackwinston@yahoo.com
“2Sudent, Mechanical, Kings Engineering College, Chennai ,India. rayenthampyneil @yahoo.com
“*udent, Mechanical, Kings Engineering College, Chennai ,India. joseph180598@gmail.com

““Sudent, Mechanical, Kings Engineering College, Chennai ,India. kirubadanie97@gmail.com
"5Assistant professor, Mechanical, Kings Engineering College, India. vigneshbalaji015@gmail.com

Abstract- Fossil fuel production is expected to diminish The general property of magnet i.e. attraction and
halt as near as forty years from now. Time to starteally  repulsion forces is converted into mechanical wavk.
digging in and getting other renewable energy sougcinto  magnet has two poles. A north pole and a south. pole
mainstream of use. In a long way in finding solutio 1o \yen jike poles are brought near each other thesire
future fuel needs the answer surely lies in alterrave and attract when like poles are brought togethbis T

SoLee: inciple is bei d in the elect t
The term ‘alternative” presupposes a set of E:Sicr:g[eZ] IS~ Dbeing used in € electromagnetic

undesirable energy technologies against which
"alternative energies" are contrasted. As such, thdist of
energy technologies excluded is an indicator of wifh In this engine, the cylinder head is an electrorsagn
problems the alternative technologies are intendedo and a permanent magnet is attached to the pisith he
address. Controversies regarding dominant sourcesfo When the electromagnet is charged, it attractepels
energy and their alternatives have a long historyThe  the magnet, thus pushing then piston downwards or
nature of what was regarded alternative energy sowes upwards thereby rotating the crankshaft. This i& ho

has changed considerably over time, and today, bagse ,\er s generated in the electromagnetic engine. |
of the variety of energy choices and differing goal of utilizes onlv repulsive force that
their advocates, defining some energy types as yrep

"alternative" is highly controversial ] o
The present project is a design of an automated allows the field to dissipate completely and hage n

magnetic engine which runs with a power of permandn restrictive effects on the rising piston. The
magnet. The engine is to be designed in such a wématin  electromagnetic engine should ideally perform dyact
holds the magnetic power for its reciprocation. Inthis the same as the internal combustion engine. Thepow
project the performance of a magnetic engine is tbe  of the engine is controlled by the strength of filb&l
analysis and compare with an existing petrol engine and the strength of the field is controlled by a@ineount
of windings and the current that is being passealtyh
I INTRODUCTION it. If the current is increased the power generatethe

T . ngine also increases accordingly. The currentithat
: With d”.“'”'Sh'”g fossil fuel resources and ur]"’lbat(:“ﬁsed to charge the electromagnet is taken from a DC
increase in energy costs and environmental concerns o like a lead acid battery[3]
engines using alternate energy sources such daddio- '
solar power, wind power, electric power, stored eQw
etc. are being developed around the world. Howev
such engines have many limitations. Production ij:ectromagnetic engine because there are no
bio-fuel-takes enormous resources and they ;Illhtm .complicated parts. Since the engine doesn’'t have
the environment. They do not meet the ever incngasi combustion, valves, water cooling system, fuel pump

espe.rlgyldetr;andlas well . t efficient. Addedall fuel lines, air and fuel filters and inlet and ewbh
imriarly, the solar power IS not eflicient. Al manifolds etc. can be eliminated from the engirtee T

the initial capital and subsequent maintenancesdost gmain challenge faced in designing an electromagnet

maﬁﬂ?eliet::é qrfihzltgggzt&:g?rgy 'Sa%lljercaelféviret V%ngne is that it has to be as efficient as anrmate
igh[1]. ! vi Al combustion engine.

until now, switching to new
technology by changing from traditional Internal However, such engines have many limitations,

Combustlpn engines has bgen a challenge. Magnet'gpoduction of bio-fuel takes enormous resources and
is th.e basic principle of working for an electromatic they still pollute the environment. They do not ik
engine. ever increasing energy demand as well[4].

The main advantages of electromagnetic engine are
at it is pollution free. Also, it is easy to dgsian
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temperature resulting from a given compressiororati

depend on engine speed, cylinder size, and otlsgyrde

factors. Typical compression pressures in diesgige

from 450 to 600 psig or more, with small, high-gpee
the €ngines generally having higher compression pressur
than larger units.

II. TYPES OF EXISTING ENGINE
2.1. Gas Engines

As in the familiar automobile engine,
low-compression gas engine mixes fuel and air datsi
the cylinder, before compression.[5] If natural gas
burned, a mixing valve may replace the carburetedu

with liquid fuel[6]. Since natural gas has about the same heating value
The gas fuel is proportioned to the air to prodace per pound as does fuel oil, if a diesel were operat
nearly perfect mixture; that is, just enough aibton the same output on natural gas instead of on fugl, t
the gas completely. This mixture flows into theimger  cylinder would be charged with a weight of gas @bou
and is compressed. Near the end of compression, equal to that of the oil. Thus, a lean mixture wioul
electric spark ignites the inflammable mixture, evhi result. In fact, the mixture would be so lean that
burns rapidly. Cylinder pressure rises rapidly ants  would not self-ignite at the temperature reachethiey
on the piston to move it down on its power stroke.  end of compression[10].

2.3. Dual-Fuel Engines

Since compressing a gas raises its temperature,

: - In dual-fuel engines, therefore, a small quantityib
mixture may get hot enough to self-ignite before th

_ o= (called pilot oil) is injected near the end of
end of compression. SUCh pre-ignition causes I_(bss compression. It is ignited by the compressed mextur
power, and compression pressure must be _I'm'ted_and burns like the oil fuel injected into a stambar
this type of engine. To d(? this, compression ratl jiesel. Its burning supplies enough heat to igtiiee
begomes a major factor in estab_hshmg Wha!t trgas/air mixture. For precise control of the pildt a
cylinder compression pressure will be. CyIInOIeseparate set of fuel pumps and nozzle is added[11].

volume at the beginning of a stroke, divided by it

volume at the end, is the compression ratio. Pressil  Because the quantity of air admitted to cylinders
the end of compression is roughly proportionalite t remains the same at all loads, the fuel/air mixtenels
ratio; in general, the higher the compression [alio to become extremely lean at partial loads - so 40
the higher will be the maximum pressure reach¢jead to incomplete combustion and poor fuel economy
during combustion. Also, the higher the expansioTo maintain a desirable mixture ratio, most dualfu

ratio, which in most engines corresponds to tFdesigns include some means of reducing the air
compression ratio, the more efficient the engine. quantity at partial loads

Although it is desirable to have a high compressico 4. High-Compression Gas Engines
ratio, the nature of the fuel imposes limits in ieeg
where a nearly perfect mixture is compressed. Wi When operation is solely on gas, it is desirable to
natural gas, for example, the compression ratichiniggain the good fuel economy of high compression
run about 5:1, for a compression pressure of ab2dit without the cost of pilot oil. By using higher intsity
psi. Also, pre-ignition might become a limiting ignition systems and slightly richer mixtures witkver

factor[8]. compression ratios than in duel-fuel engines, tsday
) ) gas engines can yield performance close to that of
2.2. Diesel Engines duel-fuel units, without pilot fuel[12].

In contrast to engines in which fuel and air mix2 5. Neodymium Magnet in Engine
before compression are those in which only air is
compressed and fuel enters near the end ofPlacing two cylindrical neodymium magnet in
compression. In the diesel, prime example of thiis;  engine. According to our concept, one of the magnet
heat of compression is used to ignite the fuel. replaced as piston which is fixed and another mzigne
cylinder head which is made to rotate Clearance
In a typical diesel engine, air is compressed &b petween two magnets are maintained.Thus when both
450 psig, which brings its temperature up to aboimagnets are in north pole(N-N), it repel each otiret
1000F. When finely atomized oil is sprayed intosthisim”a”y when both magnets are in opposite
heated air, it ignites and burns. In the dies@rédfore, direction(N-S), it attracts, According to the matine
the high compression ratio necessary for reliabkie|q applied, the piston actuate. Here magnet is
ignition means inherently high efficiency[9]. replaced using epoxy high grade resin[13].

Because, in practice, compression ratio above thosegpoxy Resins are thermosetting resins, which cure
needed for ignition do not improve overall effic§n py internally generated heat. Epoxy systems conéist
much, it is customary to go no higher. Pressure af@o parts, resin and hardener. When mixed together,
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the resin and hardener activate, causing a chemicalCylinder is the part of the engine inside which the
reaction, which cures (hardens) the material. Epoxyiston moves up and down. Unlike a conventional IC
resins generally have greater bonding and physicahgine, there is no need of any fuel or air for the
strength than do polyester resins. Most epoxies aoperation of this magnetic engine. So the desighef
slower in curing, and more unforgiving in relatitm cylinder is quiet easy since there is no needuel &nd
proportions of resins and hardener than polyesterair intake, spark plug, etc. The temperature insige
Superior adhesion is important in critical applicas  cylinder during the running conditions is also dlev,

and when “glassing” or gluing surfaces — such eslst which means that no fins are required. Thus, the
redwood, cedar, oak and teak — as well as otheylinder is a simple cube like structure with adan
non-porous surfaces[14]. Evercoat Epoxy resins athe middle for the piston. The cylinder is made of
superior to polyester resins in that they imparAluminum which is nonmagnetic, light weight and
exceptional strength in stress areas. Epoxieswdfiere  strong material[18]

to surfaces where polyesters may ruin them. Exasnple

of areas where epoxy resins products must be used 4.2. Piston

redwood, hardwoods, styrofoam, some plastic susface

and metal. They are generally higher in cost than The piston that we have used is similar to the ones
polyester resins.[15] Epoxy resins may be mixed witused in IC engines. Piston is made out of alumiasm
various fillers to thicken them for special apptioas. well because the NdFeB magnet has to be attached on
In working with epoxies, the resin to hardeneraasi top of the piston head which shouldn’t get attredig

very important and should never be adjusted in ahe piston |tself[19]
attempt to slow down or speed up the curing process. A

I1l. WORKING PRINCIPLE

The working of the electromagnetic engine is base
on the principle of magnetism. A magnet has twegol
a north pole and a south pole. Magnetism is a déss
physical phenomenon that includes forces exerted |
magnets on other magnets. By principle of magnetisr
when like poles of a magnet is brought togethey the
repel away from each other. When unlike poles ai
brought near each other they attract. This is seme
the case of an electromagnet and a permanent mag % /’ -
too[16]. So the idea is to modify the piston head a ;
cylinder head into magnets so that force can bk
generated between them.

Fig 1: Piston with magnet in top face

This working of the electromagnetic engine is based
on attraction & repulsive force of the magnet. TheThe small end of the connecting rod is conneciaide
engine greatly resembles the working of a two-strokhollow side of the piston and the big end is coter:to
engine. To start, let us begin from the situatwhen the crankshaft. The crankshaft is connected to the
piston is located in the lower position. The cail i flywheel. The crank shaft, connecting rod and pisto
connected through the battery, the copper coil isut together convert the linear reciprocation into
energized to produced the magnetic field the pigton rotating motion of the flywheel.
side of the large power Neodymium Iron Boron
magnets, the piston moved upper and lower the f§.3. Flywheel
wheel connected through the piston link the cogpér
energized the piston move upward and copper coil is Flywheel is also made up of aluminum. It converts
de-energized the piston move to downward. With thghe reciprocating energy into rotating energy.dtpis
help of relay and control unit. The continuous B<X regulate the engine’s rotation, maintaining it ateady
through piston is move to (up and down) with alsgpeed. They can resist changes in rotational speeds
rotated the fly [17]wheel. since they have a significant moment of inertiae Th
flywheel acts as a reservoir that stores the mtati
IV.COMPONENTS AND THEIR MATERIALS energy[20].

4.1. Cylinder
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G = Least distance between electromagnet and
permanent magnet = 0.005 m
On substitution,
we get
Max. Force F1 = 24.18 N
Force exerted by permanent magnet Force
F2 = (B2A)/2.0

Where,
B = Flux density (T)
> =y = : A = Cross-sectional area of magnet (radius r =
20 1 1AL LIy — V. B 0.0125 m)
e : n0= Permeability of free space #410-7

Fig 2- Piston arrangement with in cylinder and crank

Now flux density
B=Br/2x[(D+2z)/ (R2+ (D +z)2)0.5-2z/(R2 +

A coil is formed using insulated solid copper wire z2)0.5]
which is wound around a core. When electricity is
passed through this coil, the coil gets energizetiaa Where,
magnetic field is generated. A winding is usually Br = Remanence field=1.21T
referred as one loop of the copper wire around the
core.lt is always better to coat the coils withnisin or
wrap them with insulating tape as they provide ecka

4.4. Electromagnet

z = distance from a pole face = 0.005 m
D = thickness of magnet = 0.012 m

their insulating properties[21]. R= sem.i-di:almeter of the magnet = 0.0125 m
On substitution
45. Relay we get flux density,

Relay is an instrument similar to a switch that is g =(2547 T
operated electrically. A magnetic field is creaveten
the current flows through the coil which brings kixeer
into contact by attracting them. Just like any shyit
relays also have two positions that is on and &ff[2 F2=12.67N

Now substituting B in the equation of force,

4.6. Battery Since, force F1 and F2 are repulsive,

We are using the Lead-Acid Battery in this engine T4iai force F = F1 + F2 F = 36.85 N

for supplying the electrical power required. Torque T = F x 1

V. EQUATIONS
Where
5.1. DESIGN F = total force on piston
r = crank radius = 0.01m
Input voltage = 36 V Torque T = 0.3685 N-m

Input current =1 A
Input Power = Voltage x Current = 36 x 1 = 36w Mass of Fly wheeb = (2tN)/60,
Max.

Force exerted by electromagnet on piston where
F1 = (N2I2KA)/2G N = speed = 200rpm
where Thereforew = 20.94 rad/s
N = number of turns = 1000
| = Current flowing through coil = 1 A Energy stored on flywheel E = T6x

K = Permeability of free space ®x10-7
A = Cross-sectional area of electromagnet (radius ~ Where,
= 0.0175 m) T =torque
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0 = Angle of rotation = 1800 = radians
On substitution we get energy stored
E=1.157J

Also Output power

E=0.5x1x02

Where,
I = moment of inertia of flywheel
o = angular velocity

On substitution we get moment of inertia,
| =5.277 x 10-7 Kg-m2

Moment of inertia, | = 0.5 x m x r2
Where,

m = mass of fly wheel

r = radius of fly wheel = 0.07 m

On substitution,

We get

m = 2.154 Kg

P = (ZNT)/60

Where,

N = speed = 200 rpm

T = Torque = 0.3685 N-m

On ubstitution, we get Output power
P=7718W

Efficiency = (Output/Input) x 100

= (7.718/36) x 100

Therefore, Efficiency = 21.44 %

VI. ASSEMBLE OF MAGNETIC ENGINE

VII. RESULTS AND DISCUSSION

v The prototype of the magnetic engine was
successfully designed and fabricated.

v It is driven with the help of magnetic energy and
electricity only. So, no fuel consumption is
required.

v It creates no pollution and is eco-friendly.

¥’ This engine produces power once in every two stroke
of the piston.

v We obtained a maximum efficiency of 38.824% for
an input power of 21.6W.

v We can achieve better efficiency and power output
of the engine if the following corrections are made

v The windings are hand wound with the help of lathe
machine. This leads to increase in air gap which
leads to weaker magnetic field.

v Laminate the windings.
v’ Relay offers resistance which results in lessareor

v The fabrication is not very precise and might have
some misalignments.

VIII.CONCLUSION

Design and working of magnetic piston engine is
different from other engine. The Principle of Ogena
of Electromagnetic Engine is Different than that of
Internal Combustion Engine. The electromagnetic
engine has various advantages over the internal
combustion engines. The main advantage is, noiguel
being used in the engine. This results in no pioltut
which is very desirable in the present day situmatis
there is no combustion taking place inside thencdr
there is only very little heat generation it is mor
economic and free from air pollution. Magnet is ofie
the prime power source used for many application. B
the demand of fossil fuels expecting that electagnet
is main alternative fuel and it is very much usdéurl
coming generation. Power to be produced at shafieof
engine is much more than the power to be consuiyed b
electromagnet to repel permanent magnet. Thus
electromagnetic engine gives Green energy, as nho
harmful by-product is emitted in Surrounding
Atmosphere. Thus is the future of Automobile
Industries.
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