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Abstract 

 

Fossil fuels that are widely used as a power source in passenger 

and freight transport, individual transport vehicles, agricultural 

sector, fixed and mobile generators etc. However, decrease in 

the oil reserves and environmental problems such as the global 

warming have compelled researchers to search for alternative 

fuels for internal combustion engines. Acetylene is a gas which 

has high flammability compared to other fossil fuels. It can be 

produced acetylene by mixing calcium carbide with water in a 

carbide tank. In this work, acetylene is provided to the engine 

(Twin spark SI engine, 150 CC) through the modified 

carburetor. It was possible to run the engine using acetylene as 

the fuel and also we can run the engine with acetylene blended 

with petrol for more power and performance. Experiments have 

been carried out on a four-stroke, single cylinder, twin spark 

engine. A decrease in hydrocarbon emissions was observed at 

all engine loads while NO emissions increased at low loads 

when compared to that of gasoline.  
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INTRODUCTION  

 

Internal combustion engines are dependent on crude oil and a 

large part of the oil produced is consumed by the transportation 

sector. According to the data of 2015, the transport sector was 

dependent on oil in a rate of 95.1% and it is expected that this 

ratio will decrease to 91% by 2035. On the other hand, the 

world's oil reserves are limited and expected to be consumed in 

the near future. One of the ways to extend this time is to reduce 

petroleum consumption by increasing the fuel variety. Gasoline 

and diesel are crude oil derivatives and they have superior 

properties as a fuel for internal combustion engines. However, 

these fuels emit high rates emission pollutant into the 

environment when used in internal combustion engines. The 

European Union has set a target to reduce the reducing 

greenhouse gas emissions by 80 to 95% in 2050 in comparison 
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to 1990. The targets set by governments on this issue have been 

compelling the researchers and manufacturers to look for 

alternative fuels with renewable, higher reserves and lower 

emissions. Gaseous fuels have a great potential due to less 

exhaust emissions and abundance. Some of them such as biogas 

and hydrogen can be obtained from renewable sources. In this 

study, since acetylene can be produced from non-petroleum 

resources, it has been suggested as a possible alternative to 

petroleum-based fuels to spark ignition engines. Acetylene is a 

synthetic gas that can be produced from coal and limestone. It 

has excellent combustion characteristics and can be used in 

internal combustion engines when necessary precautions are 

taken .The engines operating with acetylene were 

manufactured in the beginning of 1900s. However, studies on 

the acetylene gas in the internal combustion engines were 

discontinued because of the widespread use of gasoline and 

diesel all over the world. In recent years, the increasing global 

warming and the laws on the reduction of emission limits 

caused by vehicles have increased the research for alternative 

fuels, and the studies on the use of acetylene gas    in otto and 

diesel engines have been started again.  

The petroleum consumption is at high risk of extinction and is 

producing high amount of pollution, hence its necessary to 

depend on renewable sources to protect our planet from 

extreme global warming caused by the pollution of 

conventional fuels.   In the year 2017 it was recorded the hottest 

year in human history. The planet is warming remarkably 

uniformly. The climate change in the past few years has have 

caused  major  impacts  in the environment, one of such is the 

Kerala floods 2018.  

 

The production of acetylene is comparatively simple and easy 

than other alternative fuels. Hence acetylene is a reliable source 

and has low emission pollutants. But, acetylene exist has a gas 

and is unstable in its pure form, hence its storage is an issue. 

Since acetylene exist as a gas, it cannot be directly applied to 

conventional IC engines. In order to work in IC engines, the 

carburetor has to be remodified for proper flow of fuel in to the 

cylinder. 

 

 

METHODS 

 

The experiment was conducted on BAJAJ PULSAR 150CC 

single cylinder twin spark engine. Acetylene and petrol is 

mixed in the modified carburetor and there will be no reaction 

when acetylene gas is mixed with petrol.  

Acetylene is formed by mixing calcium carbide and water. 

Calcium carbide is produced industrially in an  electric arc 

furnace from a mixture of lime and coke at approximately 

2,200 °C (3,990 °F). This method has not changed since its 

invention in 1892: 

CaO + 3 C → CaC2 + CO 

The high temperature required for this reaction is not 

practically achievable by traditional combustion, so the 

reaction is performed in an electric arc furnace 

with graphite electrodes. The carbide product produced 

generally contains around 80% calcium carbide by weight. The 

carbide is crushed to produce small lumps that can range from 

a few mm up to 50 mm. The impurities are concentrated in the 

finer fractions. The CaC2 content of the product is assayed by 

measuring the amount of acetylene produced on hydrolysis.  

 

At the starting time engine runs at gasoline and later acetylene 

is introduced. In calcium carbide-water reaction, the acetylene 

obtained as relatively low pressure. 

[CaC2 +2H2O =C2H2 +Ca(OH)2]. 

The petrol and its additives like anti knocking agents are mainly 

hydrocarbons  which will not react with acetylene.  
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Two load tests have been performed, without using petrol and 

blending both petrol and acetylene. Load test has been 

successfully carried out. 

Modified carburetor: -  

 

Fig 2. Modified carburetor 

RESULTS 

The SI engine has been successfully run on acetylene gas as 

fuel and also it can be blended with petrol.  

ITEMS WEIGHT 

ENGINE 50kg 

CARBIDE CYLINDER     

WITH WATER 

40kg 

BUGGY 80kg 

TOTAL WEIGHT 170kg 

 After the petrol supply was cutoff, the engine was started and 

run nearly 200mwith a weight of 250kg, using acetylene which 

is derived from 50grms of calcium carbide by mixing with 

water in the specified tank.  

By blending acetylene with petrol, the fuel consumption is 

reduced by 50% with increase in power and performance also 

reduction in pollutant emissions. 

DISCUSSION 
 

IC engine now can be successfully run by using acetylene as a 

fuel.On blending acetylene and petrol, we found out that the 

power developed was greater than the conventional fuel only 

(petrol).  

Due to instability and space limitations of the vehicle, a Terrain 

vehicle has  been  fabricated  to  meet  the requirements.  

 

 

 

 

CONCLUSION 

 
This project has a vital role to play in the environment, where 

the pollution caused due to the consumption of fossil fuels is at 

a peak state. The pollutions from fossil fuels has put the planet 

in a major risk and the depletion of these fuels has forced us to 

focus more on renewable source of energy. Acetylene has 

zero pollution and is abundantly available from the nature. The 

production of acetylene is simple compared to other fuels. 

Acetylene is derived from limestone by mixing calcium carbide 

and water. Since acetylene has high flammability, it can be used 

a source of energy to power IC engine. High power and a good 

mileage can be achieved by using acetylene as an engine fuel. 

By using acetylene as a fuel, the overall reduction of pollution 

emissions can be achieved. Hence by using acetylene as a fuel, 

a major breakthrough can be achieved in the market and we can 

live healthy in a clean environment.        
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