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Abstract— We are using the power from vehicle exhaust to 

generate the electricity which can be stored in battery for the 

later consumption. In this project, we are demonstrating a 

concept of generating power in a moving vehicle by the 

usage of turbines. Here we are placing a turbine in the path 

of exhaust in the silencer. An engine is also placed in the 

chassis of the vehicle. The turbine is connected to a dynamo, 

which is used to generate power. Depending upon the 

airflow the turbine will start rotating, and then the dynamo 

will also starts to rotate. A dynamo is a device which is used 

to convert the kinetic energy into electrical energy. The 

generated power is stored to the battery. It can be stored in 

the battery after rectification. 
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I. INTRODUCTION 

Energy conservation is a burning issue currently .There is a 

need for systems for generating electrical energy with high 

efficiency and minimum environmental pollution. 

Conventional coal and nuclear plants generally achieve only 

about 35 percent efficiency. By efficiency, there is mean the 

amount of electrical energy produced as a percentage of 

potential energy present in the fossil fuel burned in the 

power plant. All around the world, researchers are trying to 

find ways to reduce wastage of energy, either by improving 

the efficiency of the systems, or by recycling the wasted 

energy. A heat engine is a system that performs the 

conversion of heat or thermal energy to mechanical work. 

Examples of everyday heat engines include the steam 

engine, the diesel engine, and the gasoline (petrol) engine in 

an automobile. Heat engines are designed to produce useful 

work only. 

The efficiency of a modern internal combustion 

engine is about 37% in a normal passenger car spark 

ignition engine. The energy in the form of heat is rejected by 

means of exhaust, circulating cooling water, lubrication oil 

& radiation. The number of two wheelers in 

Indiaisontheriseannuallyinanexponentialmanner.Asamattero

ffact,over 70%ofvehicles on Indian roads are two-wheelers. 

If our idea is implemented effectively, the potential for 

energy conservation is massive. The report delves into the 

Working, Hardware requirements, and the advances made 

thus far in implementing the idea. It also hints at future 

modifications intended. The large amount of energy from 

the stream of exhausted gases could potentially be used for 

waste heat energy recovery to increase the work output of 

the engine. Consequently, higher efficiency, lower fuel 

consumption by improving fuel economy, producing fewer 

emissions from the exhaust, and reducing noise pollutions 

have been imposed as standards in some countries. 

Hatazawa, Stabler, Taylor, Yu and Chau and Yang stated 

that the waste heat produced from thermal combustion 

process generated by gasoline engine could get as high as 

30–40% which is lost to the environment through an exhaust 

pipe. In internal combustion engines a huge amount of 

energy is lost in the form of heat through the exhaust gas. 

Conklin and Szybist investigated that the percentage of fuel 

energy converted to useful work only 10.4% and also found 

the thermal energy lost through exhaust gas about 27.7%. 

The second law (i.e., energy) analysis of fuel has been 

shown that fuel energy is converted to the brake power 

about 9.7% and the exhaust about 8.4%. 

 
Fig. 1: Percentage of fuel energy distribution 

Conventionally, wood, coal, petroleum and natural gas was 

used for meeting energy requirements. These sources, while 

contributing to rapid industrial development, could be 

exhausted and are non- replenish able. Hence, these fuels are 

also called fossil fuels. However solar energy, wind power 

and the force of falling water have been other sources of 

energy and to that extent, the sources have been from a 

renewable source. With increasing population, exponential 

growth of industry and rapid urbanization, the demand for 

energy has increased at an alarming rate. Conventional 

energy sources, mostly non-replenish able, are fast getting 

exhausted which is a matter of grave concern. Man’s 

dependency on energy is inevitable and the only viable 

alternative is to look for non-conventional methods of 

producing energy. In this project, a serious attempt is made 

to convert the energy available through the exhaust gases of 

the two-wheeler into electric energy, which is an innovative 

and useful method of productively utilizing waste gases. 

This setup requires no additional input fuel to generate the 

electrical power because the energy of the exhaust gases is 

utilized as input energy without letting it out as waste. The 

output electrical energy thus produced can be stored in a 

rechargeable battery and the energy can be used for various 

purposes like powering the headlight, indicator, parking 

lamps of the two-wheeler. 

II. PROBLEM STATEMENT 

In this project we are generating electrical power as non-

conventional method by vehicle silencer. Non-conventional 

energy system is very essential at this time to our nation. 

Energy generation using vehicle silencer needs of input 

power to generate the output of the electrical power. This 

project using simple mechanism such as alternator and 

silencer. For this project the conversion of the force energy 

in to electrical energy. The control mechanism carries 

silencer, alternator and frame. We have discussed the 

various applications and further extension also. The number 
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of bikes are increasing day by day. So this project is 

implemented to all vehicles, the power generation may 

charge battery. The initial cost of this arrangement is not 

high.  

III. LITERATURE REVIEW 

Dipak Patil, Dr. R. R. Arakerimath: This work presents 

power generation using Attic type(internally braced) air 

exhauster to generate the electrical power for industrial 

application. Generally power can be generated from 

renewable and non-renewable energy sources like solar, 

wind, tidal, geothermal, coal, natural gas and petroleum.  

R. Saidur, M. Rezaei, W. K. Muzammil, M. H. 

Hassan, S. Paria, M. Hasanuzzaman: The focus of this study 

is to review the latest developments and technologies on 

waste heat recovery of exhaust gas from internal combustion 

engines (ICE). These include thermo electric generators 

(TEG), organic Rankine cycle (ORC), six-stroke cycle IC 

engine and new developments on turbocharger technology. 

Tzer-Ming Jeng, Sheg Chung Tzeng, Bo-Jun Yang 

and Yi-Chun Li: This study integrated the techniques of the 

high-performance heat transfer and thermoelectric 

conversion to build a thermoelectric generator system 

installed at the exhaust pipe of a real single-cylinder and 

four-stroke engine of 35.8 c.c. displacement. This system 

was made of the heat absorber, thermoelectric generator 

modules and the external heat sink. 

J. S. Jadhao, Thombare D.G. (2013): The 

increasingly ecumenical quandary regarding rapid economy 

development and a relative shortage of energy, the internal 

combustion engine exhaust waste heat and environmental 

pollution has been more accentuated heavily recently. 

S. Vijaya Kumar, Amit Kumar Singh, Athul Sabu 

and Mohamed Farhan .P: According to this study, it has 

been identified that there are large potentials of energy 

savings through the use of waste heat recovery technologies. 

Waste heat recovery entails capturing and reusing the waste 

heat from internal combustion engine and using it for 

heating or generating mechanical or electrical work. 

Kranthi Kumar Guduru, YakoobKolipak, Shanker. 

B and N. Suresh: Waste heat recovery entails capturing and 

reusing the waste heat from internal combustion engine and 

using it for heating or generating mechanical or electrical 

work. It would also help to recognize the improvement in 

performance and emissions of the engine if these 

technologies were adopted by the automotive manufacturers. 

IV. METHODOLOGY 

In this project we aim at utilizing the heat energy from 

exhaust gases to produce power using four stroke petrol 

engine silencers. Our process plans includes engine, 

silencer, and the turbine to generate electricity from the 

waste gas released from the silencer from the bike. Our aim 

is to utilize more amount of waste gas to generate electricity. 

 
Fig. 2: Schematic representation of the Generation of 

electricity using vehicle exhaust gas 

According to the specification engine releases the 

exhaust gas from the silencer and the centrifugal turbine fan 

is fixed at the end of the silencer. Aluminium is the 

preferred material for the turbine, because of its good heat 

dissipation and high melting point. This aids faster cooling 

and less weight Working. The fixture is enclosed within an 

iron frame. Turbine is placed at the exit of the silencer. The 

turbine blades are placed in a position where the exhaust 

gases from the silencer hits the blades directly. As the 

turbine spins along the shaft, the generator produces 

electricity. It will be a mechanism of axial high pressure 

turbine and backward curved fan blades. The air will strike 

on high pressure reaction turbine and the pressure energy 

will convert into mechanical energy. The turbine is mounted 

to the shaft and the shaft is fixed to the stepped motor. Once 

the turbine rotates the shaft connecting to the stepped also 

rotates producing alternating current. Hence kinetic energy 

is converted into electrical energy. 

V. MATERIALS REQUIRED 

 4 stroke bike engine 

 Silencer 

 Centrifugal turbine fan 

 AC stepped motor 

 System circuit: 

 Resistor 

 Transistor 

 Capacitor 

 Steppermotor 

 LED 

 Rectifier 

 Power supply 

 Diode 

 Ironframe 

 Boxcompartment 

 Multi meter 

The Honda CB Unicorn 150 is powered by a 

149.2cc air-cooled, single-cylinder engine with a maximum 

power output of 12.73bhp at 8,000rpm and a peak torque 

output of12.80Nm at 5,500rpm 
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Fig. 3: Honda unicorn engine 

The engine is super refined and offers a mix of 

power and mileage and has been the main reason for the 

success of the motorcycle. The engine designed for city 

commuting with the meat of the torque available at 

5,500rpm 

Engine specification: 

Bore        57 mm 

Cylinders   1 

Displacement   149.10 cc  

Fuel Delivery System  Carburetor 

Max Power   13.14bhp 

Maximum Torque  12.84 Nm  

Stroke    57 mm 

Valves per Cylinder   2 

A four-stroke (also four-cycle) engine is an internal 

combustion (IC) engine in which the piston completes four 

separate strokes while turning the crankshaft. A stroke refers 

to the full travel of the piston along the cylinder, in either 

direction. 

 
Fig. 4: Schematic representation of engine 

An exhaust system is usually piping used to guide 

reaction exhaust gases away from a controlled combustion 

inside an engine or stove. The entire system conveys burnt 

gases from the engine and includes one or more exhaust 

pipes. 

 
Fig. 5: Bike silencer 

The exhaust pipe is made of mild steel tubing on 

the cheaper bikes, stainless steel on the better ones. The pipe 

temperature varies a lot but at full throttle it can get up to a 

dull-red heat, about 850C. To ensure a durable silencer that 

requires minimal maintenance the material make-up of the 

silencer is critical. High temperatures and/or corrosive gases 

must also be considered when choosing the correct material. 

A catalyst is an element which although causing a reaction 

to occur, does not change at all during the reaction. This is 

the idea behind a catalytic converter. The carbon monoxide 

gas and hydrocarbons emitted from the engine will travel 

along the exhaust system until they reach their catalytic 

converter. There it comes into contact with the described 

catalyst. This forces a reaction between the carbon 

monoxide and hydrocarbons with the oxygen inside the 

converter creating products of carbon dioxide and water 

vapor. 

 
Fig. 6: Catalyst converter 

A centrifugal fan is a mechanical device for 

moving air or other gases. The terms "blower" and "squirrel 

cage fan", (because it looks like a hamster wheel), are 

frequently used as synonyms. These fans increase the speed 

and volume of an air stream with the rotating impellers. 

 
Fig. 7: centrifugal fan 

The fan wheel consists of a hub with a number of 

fan blades attached. The fan blades on the hub can be 

arranged in three different ways: forward-curved, backward-

curved or radial. In fan blades there will be 28 blades.   

 
Fig. 8: Centrifugal turbine fan blades 
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Stepper motors effectively have multiple "toothed" 

electromagnets arranged around a central gear-shaped piece 

of iron. The electromagnets are energized by an external 

driver circuit or a micro controller. To make the motor shaft 

turn, first, one electromagnet is given power, which 

magnetically attracts the gear's teeth. When the gear's teeth 

are aligned to the first electro magnet, they are slightly off 

set from the next electromagnet. 

 
Fig. 9: Stepper motor 

The circular arrangement of electromagnets is 

divided into groups, each group called a phase, and there is 

an equal number of electromagnets per group.The number of 

groups is chosen by the designer of the stepper motor. The 

electromagnets of each group are inter leaved with the 

electromagnets of other groups to form a uniform pattern of 

arrangement. 

 
Fig. 10: Types of stepper motor 

Stepper motors work on the principle of 

electromagnetism. There is a soft iron or magnetic rotor 

shaft surrounded by the electromagnetic stators. The rotor 

and stator have poles which may be teethed or not 

depending upon the type of stepper. When the stators are 

energized the rotor moves to align itself along with the 

stator (in case of a permanent magnet type stepper) or 

moves to have a minimum gap with the stator (in case of 

variable reluctance stepper). This way the stators are 

energized in a sequence to rotate the stepper motor. 

Types of Stepper Motor: 

1) Permanent Magnet Stepper 

2) Variable Reluctance Stepper 

3) Hybrid Step Motor 

 
Fig. 11: Permanent magnet stepper 

 
Fig. 12: Variable reluctance stepper motor 

 
Fig. 13: Hybrid motor 

VI. EXPERIMENTAL PROCEDURE 

 The turbine is fixed to the shaft of the generator. 

Aluminum is the preferred material for the turbine, on 

account of its high heat conductivity. This aids faster 

cooling. 

 The fixture is enclosed within a mild steel frame fitted 

with a nozzle, to concentrate the exhaust gas over the 

vanes of the turbine. An outlet for the gases is provided 

on the opposite side of the nozzle. 
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 As the turbine spins along the shaft, the generator 

produces an Alternate Current. The ideal capacity of the 

generator, considering its size and weight, would be28V 

 The AC is passed through an Inverter to convert it into 

DC, which would be stored in a DC rechargeable 

battery of matching capacity (28V). 

The entire setup is to be housed on the exhaust pipe. For this 

purpose, the exhaust pipe is dismembered; the casing is 

mounted, and fixed back. 

 
Fig. 14: Front view of Experimental setup 

 
Fig. 15: Iso view of Experimental setup 

VII. SUMMARY AND CONCLUSIONS 

From the study, it has been identified that there are large 

potentials of energy savings through the use of waste heat 

recovery technologies. Waste heat recovery entails capturing 

and reusing the waste heat from internal combustion engine 

and using it for heating or generating mechanical or 

electrical work. It would also help to recognize the 

improvement in performance and emissions of the engine if 

these technologies were adopted by the automotive 

manufacturers. The study also identified the potentials of the 

technologies when incorporated with other devices to 

maximize potential energy efficiency of the vehicles. The 

project carried out by us made an impressing task in the 

field of mechanical department. It is used for to produce the 

current in vehicle exhaust unit. This project has also reduced 

the cost involved in the concern. Project has been designed 

to perform the entire requirement task which has also been 

provided. 
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