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Abstract— Our aim is to generate electricity from exhaust gas 

produced by the engine. The emission from the engine is 

getting wasted to atmosphere, so we are doing this project to 

make something useful from the exhaust gas. As the exhaust 

gas has thermal energy we can generate electricity by 

utilizing the thermal energy. The emission is also controlled 

by alumina nanoparticle it is used for ionization.    
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I. INTRODUCTION 

Vehicles are used to move from one place to another place at 

early days there is no vehicles then the scientists made 

research and find the vehicles to save time and to reduce 

human effort. The vehicles like two wheelers and four 

wheelers are works on the principle of Otto cycle and diesel 

cycle the fuels are burned in the combustion chamber and the 

power is produced in the power stroke. Basically the vehicles 

are run in four stroke and two stroke the strokes are suction, 

compression, power and exhaust stroke. The burned fuels are 

turned in to emissions and it is passed to catalytic converter 

to reduce the emissions. 

The exhaust gas contains pollutant gases like carbon 

monoxide, hydrocarbon, oxides of nitrogen, oxides of sulphur 

and particulate matters. It also has thermal energy it is due to 

the burning of fuel in the power stroke the thermal energy can 

be converted in to another useful energy or work. 

II. WORKING OF MHD  

The MHD generator can be considered to be a fluid dynamo. 

This is similar to a mechanical dynamo in which the motion 

of a metal conductor through at field creates a current in the 

conductor except that in the MHD generator the metal 

conductor is replaced by conducting gas plasma. 

When a conductor moves through a magnetic field it 

creates an electrical field perpendicular to the magnetic field 

and the direction of movement of the conductor. This is the 

principle, discovered by Michael Faraday, behind the 

conventional rotary electricity generator. Dutch physicist 

Antoon Lorentz provided the mathematical theory to quantify 

its effects. 

 
Fig. 1: Magneto hydro dynamic power generation 

The flow (motion) of the conducting plasma through 

a magnetic field causes a voltage to be generated (and an 

associated current to flow) across the plasma, perpendicular 

to both the plasma flow and the magnetic field according 

to Fleming's Right Hand Rule. Lorentz Law describing the 

effects of a charged particle moving in a constant magnetic 

field can be stated as 

F = q×v×B 

Where F is the force acting on the charged particle 

q is charge of particle 

v is velocity of particle 

B is magnetic field 

The MHD generator needs a high temperature gas 

source, which could be the coolant from a nuclear reactor or 

more likely high temperature combustion gases generated by 

burning fossil fuels, including coal, in a combustion chamber. 

The diagram below shows possible system components. 

The expansion nozzle reduces the gas pressure and 

consequently increases the plasma speed (Bernoulli's Law) 

through the generator duct to increase the power output (See 

Power below). Unfortunately, at the same time, the pressure 

drop causes the plasma temperature to fall (Gay-Lussac's 

Law) which also increases the plasma resistance, so a 

compromise between Bernoulli and Gay-Lussac must be 

found. 

 
Fig. 2: Block Diagram 

The exhaust heat from the working fluid is used to 

drive a compressor to increase the fuel combustion rate but 

much of the heat will be wasted unless it can be used in 

another process. 

III. DESIGN CALCULATIONS 

Engine 

4 stroke engine 100CC. 

Electrode 

Copper material( cathode & anode). 

Magnet 

Permanent magnet (neodium) 

Mag size = 50×20×10mm. 

Battery 

12V- 7.2Ah lead acid rechargeable battery. 

Exhaust out duct 

1) inch square 
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Outlet 4 or 5 inch square 

Sheet metal thickness-1mm. 

Length=14 inch. 

Circuit with micro controller 

LCD/Amplification circuit. 

Frame 

Dimension=2×1×1 feet. 

A. Calculations 

Force on the charged particle, F=q×v×B 

Where; Velocity of the gas, v=1.2m/s 

Charge of particle, q=0.5C 

Magnetic flux density, B=50g/m^3 

F=0.5×1.2×50 

F=30 units 

Electric field intensity, E=v×B 

Where; Velocity of the gas, v=1.2m/s 

Magnetic flux density, B=50g/m^3 

E = 1.2×50 

E = 60 units 

Potential difference or voltage, V=v×d×B 

Where; Velocity of the gas, v=1.2m/s 

Distance between the electrodes, d=0.5m 

  Magnetic flux density, B=50g/m^3 

V = 1.2×0.5×50 

V = 3V 

 
Fig. 3: 2 D Diagram 

IV. EXPERIMENTAL MODEL 

 
Fig. 4: Engine setup 

 
Fig. 5: Magnet and electrode setup 

V. CONCLUSION 

The magneto hydro dynamic power generation system which 

was completed successfully gives the output of 3V. This 

project proves that we can generate power from the exhaust 

gas the plasma gas which has thermal energy is converted in 

to electrically conducting fluid and the fluid is made to pass 

through the magnetic field perpendicularly the generated 

electricity is driven by the electrodes. 

The electrodes cathode and anode is used for 

oxidation and reduction reaction so the electricity is 

generated and the voltage is measured and shown by the 

microcontroller the power to microcontroller is given by the 

battery. 
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