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Abstract— Electromagnetic reciprocating engine produce 

more horse power than conventional combustion engine use 

less energy. The electric motor can design for any 

transportation can be design for any size of electrical need 12 

KW to 1 MW per engine. The electromagnetic reciprocating 

engine operates similar to IC engine by turning a crank shaft 

and replacing the combustion chamber with magnetic 

chamber. By electromagnet Produce electricity to turning 

alternator connect to the engine.  
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I. INTRODUCTION 

The principle of a solenoid is based on an electric generated 

magnetic field. When sending current through a coil, a very 

strong magnetic field can be created. This field is then used 

to accelerate a plunger through the coil. The plunger gets 

kinetic energy when a current is set on the coil.  This energy 

is used to give force to give force to embossing die attached 

at end of plunger. The demand for fossil fuels keeps on 

increasing and there will be a time when the world will have 

to depend on electricity as the only source of fuels. 

II. CONSTRUCTION OF SOLENOID ENGINE 

A solenoid consists of a coil and a moving metal rod, also 

known as armature or plunger. The operation of solenoids is 

based on conversion electrical energy into mechanical 

energy, and therefore solenoids are being considered as 

electromechanically actuators. Normally, the coil is a copper 

wire wound a tiny pitch and placed in a metal (iron-based 

material) case, also known as a C-frame. The C-frame is a 

supporting structure that also contributes to the magnetic field 

produced by the coil. Applying an electric current to a 

solenoid coil generates a magnetic field or flux with intensity 

proportional to the current. The magnet field pulls the plunger 

in. The reason for the plunger attraction is a ferromagnetic 

material with high magnetic permeability, whereas air which 

has very low magnetic permeability. Pulling the plunger 

inside closes the air gap and intensifies the field concentration 

inside the solenoid. 

 

III. AIM & OBJECTIVES 

 To make clean and green renewable energy source. 

 To eliminate burn of any fossil fuels. 

 To eliminate effect of greenhouse gases. 

 To eliminate emission. 

IV. ADVANTAGES OF SOLENOID ENGINE 

 It has less running cost than an engine. 

 It does not make pollution. 

 It takes less amount of charge from battery in every 

revolution of crank shaft for few fractions of seconds. 

 It can produce much more power & running capacity 

than battery car & bikes. 

V. DISADVANTAGES OF SOLENOID ENGINE 

 It cannot produce power like an engine. 

 It can provide less uniform torque at crank-shaft than 

engine. 

 It is not applicable for multi-cylinder system. 

VI. CALCULATION OF FORCE OF ELECTROMAGNET 

For 28-gauge copper wire Total diameter = 0.33 mm Input 

voltage = 24V 

Input current = 2A 

∴Power = voltage×current 

=12×2 =24W 

A. Maximum Force Excerted by Electromagnet on Piston 

F1 = 10 N 

Where N =No. of turns = 1300 I = Input current 

K = permeability of free space =4π×10-7 

A =C.S. Area of electromagnet =0.080mm2 

G=Least distance between permanent magnet & 

electromagnetic=0.005m 

B. Force Excerted by Permanent 

F2= 3784 N 

Where A = C.S. Area = 0.080mm2 B = Flux density = 0.3448 

T 

μ0 = Permeability of free space = 4π×10-7 

C. Torque 

Ʈ = (F1+F2)×R 

= 626 N.M 

D. Coil Calculation 

28 Gauge Copper Wire from American standard wire gauge 

Diameter for 28 gauge Is 0.0126 

A = πr² 

= π×(0.0063)² 
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= 3.1415×0.00039 

= 0.0124mm 

E. Specific Resistance 

R =
 

[ Where ƍ = 1.678×10⁻ ⁶  for copper] 

= (1.678×10⁻ ⁶ ×396.30) / (1.24×10-4) 

=  591.3662×10-2 

=  5.91362 Ω 

V = IR 

I = V/ R 

= 12/ 5.9136 

= 2.0292 A 

= 405.8 /10.043 

= 40.406 A/m 

MAGNETIC RELUCTANCE r = 1/R 

= 1/5.9136 

= 0.1691 AT/Wb 

F. Flux Density B = µ₀ I/ 2πd 

[ Where ; µ₀  = 4 π×10⁻ ⁷ ] 

= [(4 π×10⁻ ⁷ ) ×[2.0292 / 2π × .03785×10⁻ ³] 

= 4.0584×10-4 

= 10.7224×10-4 W b/ m² 

= 1.0722 mWb/m2 

G. Magnetic Flux Ø = BA 

= (1.0722×10⁻ 3)×(1.1245×10-4) 

= 12.0568 µW b for 50 mm height 

H. Magnetic Force F = BIL 

= (1.0722×10⁻ 3) (2.0292) (10.04×10⁻ 3) 

= 21.844×10⁻ 6 N 

I. Magnetic Field Strength H= NI/L [ ; HL=NI ] 

= 200×2.0292/10.043 

 
Fig. 7.1: Geometric Model of Solenoid Engine 

 
Fig. 7.2: Working Model of Solenoid Engine 

VII. ACTUAL RESULTS 

For 25 gauge Copper 

wire 

Max. electro- 

magnetic 

forceF1 

Permanent magnetic 

force F2 

Torque 

T 

Power P = 

V× I 

r.p.m. produce by 

engine 

d = 0.44mm V = 12V 

I = 3A 
0.549 N 7663.19 N 

1295.17 

N.m 
36 V 700 

  

VIII. CONCLUSION 

Design and fabrication of solenoid engine with regenerative 

braking system generally, solenoid works on general 

electrical principle, but the mechanical energy of this device 

is distributed in a different way in different designs. It can 

produce much more power & running capacity than battery 

car & bikes. It can produce more horse power than the 

combustion engine. 
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