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Abstract— This project leads to the idea of using acetylene 

gas in the internal combustion engine such that it reduces 

the demand of the petroleum products that is going to be 

extinct in near future. It includes about the emissions of 

harmful gases that can be reduced by the use of acetylene 

instead of petroleum products. Various fuels have been 

tested on IC engines for their suitability as alternate fuels. 

Expect few alcohols, CNG and LPG, not many fuels have 

been found to be matched with IC Engines requirements. 

Thus this project is an attempt for the use of an alternative 

resource such that it can prove to be useful for the peoples in 

near future. 
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I. INTRODUCTION 

In the present context, the world is facing difficulties with 

the crisis of fossil fuel depletion and environmental 

degradation. Conventional hydrocarbon fuels used by 

internal combustion engines, which continue to dominate 

many fields like transportation, agriculture, and power 

generation leads to pollutants like HC (hydrocarbons), SOx 

(Sulphur oxides), and particulates which are highly harmful 

to human health. CO2 from Greenhouse gas increases global 

warming. Promising alternate fuels for internal combustion 

engines are natural gas, liquefied petroleum gas (LPG), 

hydrogen, acetylene, producer gas, alcohols, and vegetable  

oils. Among these fuels, there has been a considerable effort 

in the world to develop and introduce alternative gaseous 

fuels to replace conventional fuel by partial replacement or 

by total replacement. Many of the gaseous fuels can be 

obtained from renewable sources. They have a high self-

ignition temperature; and hence are excellent spark ignition 

engine fuels. And among these wide area of research, use of 

acetylene as internal combustion source in engine could be 

most appropriate field to research as alternative source of 

fuel and can be used as the synthetic fuel for transportation. 

The principal objective and advantages of the present 

project include: providing a fuel comprising acetylene as a 

primary fuel for an internal combustion engine; providing 

such a fuel including a secondary fuel for eliminating knock 

which might otherwise arise from the acetylene. 

II. ABOUT ACETYLENE 

Acetylene is the colorless gas with garlic smell produced 

from the calcium carbide which is obtained from calcium 

carbonate. Further the calcium carbonate is heated in lime 

kiln at about 8250c which forms calcium oxides (lime) 

liberating. Calcium oxide is then heated in electric furnace 

with coke to produce calcium carbide finally calcium 

carbide is hydrolyzed producing acetylene. 

 
Fig. 1: 

As acetylene is colorless gas and is highly 

combustible with high flame speed and fast energy release, 

it can be used as alternative fuel in IC engines. It has a very 

wide flammability range and minimum ignition energy 

required for ignition. Furthermore comparing with various 

other fuel properties, acetylene proved good to be used in 

internal combustion engines. 

A. Comparison of Acetylene with Other Gaseous Fuels 

Properties 
Acetylen

e 

Hydroge

n 
CNG 

Composition C2H2 H2 

CH4:86.4-

90%  C2H6:3

-6% C3H8 

Density(kg/m3) 

at 1atm 

&200°C 

1.092 0.08 0.72 

Autoignition 

temp(K) 
598 845 723 

Stoichiometric 

A/F 

ratio(kg/kg) 

13.2 34.3 17.3 

Flammability 

limit(vol %) 
2.5-8.1 4-74.6 5.3-15 

Lower 

Calorific 

Value(kJ/kg) 

48,225 120000 45800 

Ignition 

energy(mJ) 
0.019 0.02 0.28 

Table 1: 

III. METHODOLOGY 

Step 1: The first step involves the production of acetylene 

gas through the Calcium Carbide reacting with water in the 

reaction tank. 

CaC2 + 2H2O   C2H2 + Ca(OH)2 

The water & calcium carbide react with each other 

in the first chamber it produces acetylene gas which is 

stored in the second chamber.  
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Fig. 1: 

Step 2: In this step the acetylene gas is stored in the 

storage tank and the pressure is measured by the pressure 

gauge. 

In this step the produced gas is stored and is passed 

through the pipes. Here the gas is stored to avoid moisture 

and the gas stored in storage tank is provided pressure 

through pressure gauge so the gas is of high concentration. 

Step 3: The gas is passed in a pipes in a very 

sophisticated manner and then pipe is joined with 

carburetor, fitted with filter. Then filter filtered the air and 

combine with the fuel. This mixture then passed in the 

engine. Petrol is used as Primary Fuel if needed. 

 
Fig. 2: 

IV. ENVIRONMENTAL ASPECTS  

The molecular weight of acetylene is 26 with two carbon 

atoms (C2H2 gas density = 0.068 lb/ft3) while the molecular 

weight of CO2 is 44 with one carbon atom. Given that each 

mole of acetylene, under complete combustion, will create 

two moles of CO2. This indicates that acetylene can be 

relatively more environmental friendly than gasoline. 

The total emissions vary greatly with fuel structure. 

Two factors have been identified for this large variation: 

diffusion and reactivity. Diffusion of fuel molecules from 

boundary layers near the cylinder wall into the hot core gas 

causing partial oxidation of this fuel may be a significant 

source of burn-up of HC species exiting crevices during the 

expansion stroke. Thus, higher molecular weight fuels, 

which diffuse more slowly, tend to exhibit higher emissions. 

EXHAUST GAS COMPOSITION PER UNIT MOLE 

Gasoline(C8H14.96) Acetylene(C2H2) 

CO2    0.0695 CO2    0.0804 

H2O   0.1239 H2O  0.720 

CO   0.0642 CO   0.058 

H2      0.00124 H2      0.00836 

N2         0.7410 N2         0.7586 

Table 2: 

V. CONCLUSION 

This paper include the fact that acetylene will be a good fuel 

for the country like India, Nepal where calcium carbonate 

are abundant in nature as it is already discussed above. 

Despite of being, good fuel for IC engine, there are some of 

the control measures and safety precautions that are 

involved in gas phase reactions that can cause serious 

damages. Acetylene has 9.9 very low POPC that implies it 

has low reactivity towards OH- radical. Compression Ratio 

of acetylene is 1.26.  
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