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ABSTRACT 

 

ARTICLE INFO 

The main aspect in an automobile vehicle is the power source. In most of the vehicle’s 

power source is a conventional IC engine. To run these engines, the fuels used are 

mainly gasoline and diesel which are a subsidiary of the natural resource crude oil. 

Thus due to the increase in population and demand in the production of the vehicles the 

today's world vehicles are a major source of travelling and also has become the pass and 

parcel of life. Thus owning a vehicle has been a must. Hence due to the increase in 

population, the production also increases, which eventually increases the fuel 

consumption of the vehicle.  Hence in order to overcome this, electric, bio fuel, solar, 

and other renewable resources are used to run a vehicle. Thus bio fuel was shown better 

efficient power production and emission ratio when compared to other ways. Thus 

production of bio fuel and using it for the running of the vehicle is the best idea for 

future vehicles. Since very less emission, power loss and applicable power supply, bio 

fuel was preferred. Thus producing bio fuel from the daily waste products and using it 

to power the vehicle is very good conception. Thus this project gives rise to the idea of 

using CH4 from bio fuel and using it to run an engine and finally power a vehicle. Hence 

producing combustion process from igniting a bio fuel gave us better efficiency and a 

cheaper raw material substitute. The bio fuel was harnessed from cow dung’s and waste 

vegetables available in day to day life. Here with we are adding the expiry items such 

tablets,biscuits,tonicetc. The waste materials were transformed into bio fuel by 

undergoing a process called as anaerobic process (absence of O2). In this process the 

waste material are combined and formed into bio fuel by creating a mini biofuel plant in 

quick and efficient way. By the use of that there are several engines are tested as per our 

reference but here three wheeler diesel engine was installed a gas kit,magneto coil with 

some modifications successfully run it. 
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I. INTRODUCTION 

Due to scarcity of petroleum and coal it threatens supply of 

fuel throughout the world also problem of their combustion 

led to research in different corners to get access the new 

sources of energy, like renewable energy resources. Solar 

energy, wind energy, different thermal and hydro sources of 

energy, biogas are all renewable energy resource But, 

biogas is distinct from other renewable energies because of 

its characteristics of using, controlling and collecting 

organic wastes and at the same time producing fertilizer and 

water for use in agricultural irrigation. Biogas does not have 

any geographical limitations nor does it require advanced 

technology for producing energy, also it is very simple to 

use and apply. N. Stalin, (2007) modified three stage 

methane fermentation system was developed to digest 

mailto:kanna.gp102@gmail.com
mailto:murugesh.aue@gmail.com
mailto:lakshkok@gmail.com


www.ierjournal.org         International Engineering Research Journal (IERJ) Volume 1 Issue10 Page 1303-1307, 2015, ISSN 2395-1621 

 
© 2015, IERJ All Rights Reserved  Page 2 

 

animal manure effectively. The digester having an effective 

volume of 200 liter tank was constructed with central tube 

filled with burnt bricks. The burnt brick in the central 

portion of the digester increase the microbial concentration 

by immobilizing the bacteria on the surface of the burnt 

brick. The readings were taken between biogas generations 

versus time for each percentage continuously up to 90 days. 

It was observed that 10 to 15 percentage of carrier material 

from the total volume for microbial growth have more gas 

generation. Operational temperature was from 30°C to 

50°C.  

 

Umar SM, Ramesh A, Nagalingam B.(2003)  “An 

experimental comparison of method to use methanol  in 

compression ignition engine”, Biomass Bio energy,vol. 25, 

pp. 309-18 produced with bio wastelike vegetables and 

foods. Here it is included expiry items and different 

combinations produced much more efficient with low no.of 

days in atmospheric temperature. It is produced an 

ecofriendly substitute for energy. Methane in this 

combination obtained a having the high calorific value and 

nutritive value to microbes, that‟s why efficiency of 

methane production can be increased by several orders of 

magnitude as said earlier.     It means higher efficiency and 

size of reactor and cost of biogas production is reduced. 

Also in most of cities and places, vegetable waste is 

disposed in landfill or discarded which causes the public 

health hazards and diseases like malaria, cholera, typhoid.   

Anaerobic digestion (AD) is a promising method to treat the 

vegetable wastes. While anaerobic digestion for treatment of 

animal dung is common in rural parts of developing 

countries, information on technical and operational 

feasibilities of the treatment of organic solid waste is limited 

in those parts.     Three-wheel scooter taxis (TSR) form an 

essential part of public transport for the urban   middle class 

population of India. Apart from India, TSRs are also being 

used the world over for public transport and for carrying 

freight.  In Dhaka commercially operated three-wheel 

diesel-powered taxis baby-taxis‟ account for more than one-

third of the total number of kilometers traveled by all 

vehicles. In Bangkok 7,400 three-wheelers (the so-called 

„tuk-tuks‟) powered by LPG were on the roads.  In diesel-

operated three-wheelers (the so-called „tempo‟) have 

recently been relocated by government out of the encourage 

the use of biogas operated  

Sand and Inorganic Materials at the bottom. 

Sludge, the spent solids of the original manure reduced to 

about 40% of the volume it occupied in the raw state. Liquid 

or dry sludge makes an excellent fertilizer for crops and 

pond cultures. 

Supernatant, the spent liquids of the original slurry. Note 

that the fertilizing value of the liquid is as great as sludge, 

since the dissolved solids remain.Scum, a mixture of coarse 

fibrous material, released from the raw manure, gas, and 

liquid. 

II. METHODOLOGY 

 Preparing vegetable waste,cow dung  and 

expiry items(1:1:1) combination of 

mixture. 

 Install a mini biogas plant with anaerobic 

condition. 

 It is given time for forming biogas (20-25 

days). 

 Methane is cleaned by water. 

 Three wheeler Ape diesel engine is 

analyzed for installing methane . 

 Engine is modified for installing gas kit 

and magneto coil. 

 Engine is run by using methane. 

 Performance is analyzed. 

 

III. TYPES OF DIGESTION PROCESS: 

Aerobic digestion. 

The digestion process occurring in presence of Oxygen is 

called Aerobic digestion and produces mixtures of gases 

having carbon dioxide (CO2), one of the main “green 

houses” responsible for global warming. 

Anaerobic digestion 

 

Fig1 work setup 

               The digestion process occurring without (absence) 

oxygen is called Anaerobic digestion which generates 

mixtures of gases.  

             The gas produced which is mainly methane 

produces 5100-5200 KJ/m3 which when burned at normal 

room temperature and presents a viable environmentally 

friendly energy source to replace fossil fuels (non-

renewable). 

 

 
IV. MIXING OF COMPOSITION 

This digester contains the following composition.  

 500lit digester.  

 Cow dung + expiry items + veg.waste +water 

added. 
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 Cow dung – 125 lit  

 Veg.waste - 125 lit  

 Water – 125lit 

 Expiry items-125lit 

For the digesting bacteria to work at the greatest efficiency, 

a temperature of 95°F (35°C) is best. Gas production can 

proceed in two ranges of temperature: 85-105°F (29-40°C) 

and 120-140°F (49-60°C). Different sets of acid-producing 

and methane bacteria thrive in each of these different ranges. 

Those active in the higher range are called heat-loving or 

"thermophilic" bacteria (Fig. 8). Some raw materials, like 

algae, require this higher range for digestion. But digesters 

are not commonly operated at this higher range because: 

Most materials digest well at the lower range, 

TheThermophilic Bacteria are very sensitive to any 

changes in the digester, 

The sludge they produce is of poor fertilizer quality, 

and 

It is difficult to maintain such a high temperature, 

especially in temperate climates. 

Biogas is 60-80% methane and is created by a process 

termed anaerobic digestion,leaving behind a nutrient- rich 

substance termed digestate. Anaerobic digestion is carried 

out by a range of bacteria in the absence of oxygen. Initially 

carbon dioxide is producedaerobically by the decomposing 

organic matter until an anaerobic environment is created. 

 

V. PURIFICATION PROCESS 

The received biogas contained above 20% of CO2.It leads to 

produce emission so this biogas purified by means of water. 

Afterwards it is extracted the valuable gas as mentioned 

below. 

 

VI.COMPOSITION OF BIOGAS OBSERVED 
 Methane (80 - 85%)  

 Carbon dioxide (5 - 10%) 

 Carbon monoxide (2-5%) 

 Nitrogen (2 - 3%) 

 Water vapor (0.5%) 

 

 
 

 

 

 

TABLE 1.0 Specifications of diesel and biodiesel fuels 

Specifications of diesel and biodiesel fuels 

Property  

Method    

Diesel   biofuel 

Density(g/cc)  0.8 0.95 

Viscosity(cst) saybolt 

viscometer 

50 44 

Flashpoint(°C) closed 

cup(D93) 

57 305 

Firepoint(°C) closed 

cup(D93) 

65 335 

CalorificValues(KJ/kg) Bomb 

Calorimeter 

42000 51500 

Cetane No  52 48 

 

After the initial digestion a group of bacteria known as 

methanogens convert thefeedstock into methane and carbon 

dioxide. Anaerobic digestion has a number of environmental 

benefits including production of„green‟ energy and natural 

fertilizers. The process of converting organic feedstock 

intobiogas can serve as a substitute for fossil fuels and 

artificial fertilizers, reducing theamount of greenhouse gases 

released into the atmosphere. The problems associated 

withwaste disposal are also alleviated by the generation of 

useful products and decreasedrelease of the potent 

greenhouse gas, methane; from landfill sites. Methanogens 

are obligate anaerobes that cannot grow in the presence of 

oxygen.  

 

VII. RUNNING THREE WHEELER DIESEL ENGINE 

BY THE USE OF METHANE 

Theyuse CO2 as the final electron acceptor and Hydrogen as 

a source of electrons. Thereduction of CO2 produces 

methane gas as a byproduct of cellularmetabolism. 

Methanogens are abundant in swamps and sludge water. 

They play animportant role in biomass degradation and CO2 

consumption. 

CO2 + 4 H2 CH4 + 2 H2O 

Methane is a colorless and odorless gas and the main 

component of natural gas (over75%). Methane is 

combustible and is a major source of fuel for heat, cooking 

andelectricity production. Natural gas is a fossil fuel that is 

not renewable. Although thereare still huge deposits of 

natural gas in the US, extracting them is expensive and is 

Environmentallydestructive and finding alternative 

renewable sources of methane(biogas) is a high priority. 

 

 

TABLE 1.0 Technical Specification 

TECHNICAL SPECIFICATIONS 

Engine model Ape truck engine 

Engine 4 stroke 

starting electric 

Numberofcylinders 01 

NumberofStrokes 04 

Fuel Diesel 

Max Power 8bhp@ 3600RPM 

Max.speed 50 kmph 

cooling Forced air cooled 

Fuel consumption 32 km/ltr 
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VIII. OPERATION 

When the fuel is transferred from the diesel tank to the 

diesel pump.The pump which is used to increase the 

pressure of the fuel and then passed in to the fuel 

injector.The fuel is sprayed at the engine cylinder for the 

purpose of starting the engine. 

  Afterwards the methane gas is allowed to pass on the 

engine cylinder to run the engine. The methane gas which is 

transferred from the gas cylinder to gaskit which is called as 

the pressure regulator to control and allowed to pass on the 

engine cylinder. 

 

FIG3.Magneto ignition coil system 

The vacuum tube which is placed on the gas kit and the air 

is passed to the air filter and transferred to the engine. 

Combustion characteristics of biodiesel and its blends 

                  Both physical and chemical properties can affect 

combustion characteristics of biodiesel and its blends. The 

biodiesel blends combustion increases the average peak 

cylinder pressure due to the shorter ignition delay over the 

baseline diesel combustion (Chuepeng, 2008). 

           The advanced injection timing and increased 

injection pressure (and thereby increased fuel injection rate) 

have been frequently reported for the use of biodiesel.  

 

       The main reasons are due to their differences in density 

(Rakopoulos&Hountalas, 1996) and bulk modulus of 

compressibility (Boehman et al., 2004). 

Chuepengetal. (2007) studied quantitative impacts on 

combustion characteristics and exhaust emissions by the use 

of high proportion biodiesel blends. 

       Fuel mixtures of 0%, 25% and 50% RME by volume in 

ULSD were experimentally investigated in a single cylinder 

diesel engine in terms of the effects of engine load, exhaust 

gas recirculation (EGR) rate. 

 

IX. FUNCTION 
  

           The methane gas is allowed to pass in to the 

engine cylinder to run the engine. 

  The methane gas which is transferred 

from the gas cylinder to engine via gas kit which is 

called as the pressure regulator to control the 

quantity and pressure of the methane to the engine 

cylinder. 

         The vacuum tube which is placed on the gas 

kit and air is cleaned by air filter and mixed with 

methane. 

 Magneto pickup coil fixes the timing of sparking 

the methane when current produced in pickup coil. 

Then engine is started and combustion takes place 

in a routine manner. 

 

X.EMISSION CONTROL TECHNOLOGY FOR 

BIODIESEL-FUELLED ENGINE 

Methane burning consumes oxygen and produces carbon 

dioxide and water. 

CH4 + 2O2 CO2 + 2 H2O 

           Emission control technology for biodiesel-fuelled 

engine is composed of two main ideas, i.e. engine and after-

treatment technologies. These have been tested and widely 

introduced to diesel engine vehicles.  

         For the engine technology, two popular methods 

comprise fuel injection strategy (both fuel injection timing 

and pressure) and EGR. With the advent of advance 

technology in electro-mechanics, the common rail fuel 

injection system can accomplish splitting fuel injection, 

choosing injection event and timing, and controlling 

injection pressure. 

       By this way, the rate shaping strategies of the fuel 

injection are controllable (Mahr, 2002). The NOx emissions 

can be reduced using pre-injection with small amount of 

fuel; this prevents a long period of ignition delay, resulting a 

reduction of peak pressure occurred when thepremixed fuel 

combusts 

 

Fig4 ape 3 wheeler diesel engine 

Table 2.0EMISSION TEST RESULTS BY RUNNING 

BIOFUEL 

Load C0 C02 HC O2 NOX 

kg g/km g/km (PPM) g/km g/km 

0 0.044 1.74 0016 18.50 00119 

500 0.052 1.88 0002 18.01 00176 

1000 0.036 1.95 0003 17.85 00262 

1500 0.035 2.03 0005 18.00 00302 

2000 0.034 1.96 0007 18.33 00326 
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XI. CONCLUSION 
          By the use of bio waste and new combination 

of mixture, methane is extracted by installing our 

mini anaerobic biogas plant. 

  

  So it‟s proven that biogas can be produced 

by anaerobic. Methane purification is done by 

passing this through water to reduce CO2.  

  

  By the use of Gas kit, pickup magneto coil 

three wheeler diesel engine is modified. It is run 

successfully with CH4. 

  

  Then it is proven that three wheeler diesel 

engine can be run by CH4. 

  Emission test is performed. It is found that 

emission nontoxic compound to diesel.  
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