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Abstract— People have been working seriously in the search 

for best alternative fuels to safeguard the environment ever 

since the transportation and industrial fields started growing 

widely. Among such alternatives acetylene has proved to be 

a better fuel for internal combustion engines due to its low 

cost, simplicity in manufacturing and excellent combustion 

characteristics. Moreover it has less carbon content compared 

to other fuels, which plays a central role in environmental 

degradation. However the fuel must be safe and 

environmentally friendly and also readily usable in existing 

engines without any significant design modifications. 

Acetylene is produced in parallel to the engine operation 

taking proper care to avoid back firing. We propose in the 

present study that acetylene be the safe and appropriate fuel 

for engine in terms of Computational Analysis. It is 

concluded that acetylene could be the better alternative fuel 

without compromising brake thermal efficiency and safe 

operation with a moderate increment of smoke and NOx. 
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I. INTRODUCTION 

Among the internal combustion engines, compression 

ignition engines are widely used. These engines give superior 

power output and consistent performance at all loads. Diesel 

is the prime fuel for CI engines. In the search of alternative 

fuels for diesel engines many fuels were experimented and 

successfully replaced, but at the sake of performance and 

emissions. The self-ignition temperature of acetylene which 

is actually drawn from the energy sources that are renewable 

is really exceptional and therefore more explicitly suitable for 

spark ignition engines. But in case of compression ignition 

engines they are not generally designed for gaseous fuels. 

Nevertheless duel fuel suitability and design modifications 

are being done and implemented successfully. The Engines 

were also designed and used with gaseous fuels in dual fuel 

mode but were not successful. Emergent industrialization, 

limited reserves of fossil fuels and alarming environmental 

pollution necessitated to search for some more alternatives of 

conventional fuels. This ultimately resulted in fuels like 

CNG, LPG, Acetylene, ethanol, methanol, biodiesel, some 

vegetable oils and other such biomass resources. Alternative 

fuels should be easily available, should also have higher 

calorific value and should be non-polluting. Good quality fuel 

should fulfil environmental and energy needs without 

compromising the performance of the engine. Acetylene has 

many such qualities to be a good fuel among other alternative 

fuels because of its calorific value and combustion efficiency. 

NOx emission is a significant challenge for such an engine. 

Lean-burn technology with conventional and modified diesel 

combustion strategies would give encouraging results. 

Recent technologies like advanced combustion strategies 

which makes use of high levels of intensity to reduce the in-

cylinder NOx formation and post-combustion emissions 

control devices can be opted. Nevertheless, carrying cylinder 

and arresting the backfiring restricted the use of acetylene as 

a fuel in automobiles. We have worked out a system with 

which the acetylene can be used as an automobile fuel with 

better performance on par with Diesel engine. CFD-based 

engine development is widely used in the automotive industry 

due to its much lower cost compared to experiment-based 

engine development. Additionally, computer simulation 

provides more clues about the convoluted engine combustion 

process which is unattainable or costly using current 

measurement techniques. Improved precision and efficiency 

in numerical models and swiftly advancing computer 

capabilities makes CFD-based engine advancement more 

viable than ever. Thus, habitual experimental hardware based 

optimization is being replaced with CFD-based optimization. 

The combustion simulation of a compression ignition engine 

is developed using fluent software (ANSYS) and the several 

equations of the multi-dimensional model are solved by the 

software automatically. The main inputs incorporate 

connecting rod length, engine speed, injection details, bore, 

stroke, initial pressure and temperature. The encode 

concerning to the simulation model predicts the cylinder 

pressure, cylinder temperature, heat liberate rate, emission 

etc. 

II. LITERATURE REVIEW 

Bilal Zahid, Xiao gang Chen. (2012) 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. [1]. 

 J. Krishnaraj, C Karthick kumar, P. Vasanthakumar 

(2015) Hydrogen is being considered as a primary automotive 

fuel and as a replacement for conventional fuels. Some of the 

desirable properties of automotive fuels are high flame 

velocity & high calorific value, etc. Due to its property, it is 

used as an engine fuel. Since hydrogen posses good 

combustion fuel it is used as a substitution fluid in internal 

combustion engines. A methodology for design of piston 

head and chambers of IC engines with its improved 

performance and efficiency. This methodology combines 

three-dimensional model and CFD techniques with numerical 

optimization tools to design, relatively just compute the 
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working, of IC engines. A computational model of IC engine 

is modeled and computational fluid dynamic analysis has 

carried out by using FLUENT [3]. 

 K.M. Pandey, Bidesh Roy (2012) The air standard 

efficiency for SI engine is approximately 60% under full load 

condition but the actual brake thermal efficiency under full 

load condition is approximately 32.6% which is due to the 

various losses that occur. One of the primary lose is burning 

time loss which is approximately 4% and occur due to finite 

time combustion of the charge. This lose can be reduced to 

some extend by generation of a higher degree of swirl which 

will increase turbulence intensity with in the engine cylinder. 

The production of turbulence of higher intensity is one of the 

most important factors for stabilizing the ignition process, 

fast propagation of flame, especially in case of lean-burn 

combustion In general, two type of vortices are utilized in 

order to generated and preserve the turbulence flows 

efficiently. These vortices are usually known as swirl and 

tumble flows, which are organized rotations in the horizontal 

and vertical plane of the engine cylinder, respectively. 

 [4]. 

 J. Krishnaraj, P. Vasanthakumara, J. Hariharana, T. 

Vinotha (2017) In global scenario rapid advancements in 

engineering and technology reflects in core mechanical 

engineering and automotive sector viz automobile and 

aeronautical engineering. Various researchers are working on 

smart materials, nano materials and composites materials for 

aeromechanical applications through sustainable 

manufacturing. Now a day’s light weight high strength, 

functional materials are manufactured using micro and nano-

machining through computer integrated manufacturing. 

Advancements of computer interfaced tool are quite common 

in day to day life in the field of design, simulation and 

analysis. In the area of computational study, the governing 

equations are used in FEM and FEA to determine the 

feasibility of CAE model. For optimizing the combustion 

chamber geometries, CAE provides the most suitable tool. 

This research paper encompasses the simulation technique in 

different combustion chamber geometries with three different 

cavities on the piston land. The appropriate boundary 

conditions were constrained in the corresponding numeric 

model and the combustion simulations were solved using 3D 

Navier-Stokes equation. The NS solver discretized the FE 

model into FVM, coupled with species transport equations. 

The engine combustion parameters peak cylinder pressure of 

110 bar, maximum temperature of 1075 K, emission 

particulates 12.4 PPM NOx and 0.000335 % CO were 

predicted in the elliptical bowl type of piston using Finite 

Element Method. 

 By studying various papers it shows that the 

pneumatic gear changer for two wheelers have not been 

studied by using double acting cylinder and electro-hydraulic 

actuator. So the aim of paper is pneumatic gear shifter in two 

wheelers to perform gear shifting operation using 

microcontroller unit, sensing unit, pneumatic cylinder and 

control unit. 

III. OBJECTIVE 

In the present days where fossil fuel is on the verge to 

exhaust, the need of the hour is to search for an Alternative 

fuel and we have many choices like LPG, CNG with their 

drawbacks. So the main purpose of our project is to run the 

petrol engine by using acetylene gas which is more cost 

effective than petrol. By using acetylene gas as fuel in petrol 

engine, we can get less emission as compared to other fuels, 

so we can call it as eco-friendly. 

IV. PROBLEM STATEMENT  

A. Motive: 

To Analyze acetylene as better alternative fuel for SI Engine, 

in terms of Computational Analysis using Ansys Fluent 

B. Need 

1) Global warming- 

Global warming is the observed century-scale rise in the 

average temperature of the Earth's climate system and its 

related effects, as part of climate change. Multiple lines of 

scientific evidence show that the climate system is warming 

2) Respiratory Ailments 

These environmental pollutions impacts on the human beings 

because its particles of the fossil fuel on the air cause negative 

health effects when inhaled by people. These health effects 

include premature death, acute respiratory illness, aggravated 

asthma, chronic bronchitis and decreased lung function. So, 

the poor, undernourished, very young and very old, and 

people with pre-existing respiratory disease and other ill 

health, are more at risk. 

3) Acid Rain 

Combustion of fossil fuels generates sulphuric, carbonic, and 

nitric acids, which fall to Earth as acid rain, impacting both 

natural areas and the built environment. Monuments and 

sculptures made from marble and limestone are particularly 

vulnerable, as the acids dissolve calcium carbonate. 

V. METHODOLOGY 
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A. Design and Meshing 

 

B. Boundary Conduction 

 

VI. RESULTS 

A. Velocity 

 

B. Pressure 

 

C. Temperature 

 

VII. SUMMARY 

 Using Ansys CFX Software, We had design Combustion 

chamber with One or More Inlet and One Outlet. 

 Giving Acetylene as Input Fuel and Air  

 Comparing these chambers on following Parameter 

Velocity, Temperature, Pressure, Heat Transfer and 

Momentum Mass 



Computational Analysis of Premixed Combustion Chamber Using Acetylene as a Fuel 

 (IJSRD/Vol. 6/Issue 12/2019/225) 

 

 All rights reserved by www.ijsrd.com 834 

 Proper Mixing of Air-Fuel is in Three Inlet Chamber  

 We are getting Maximum Temperature in Three Inlet 

Chamber 

 Pressure is Maximum in Upper and Lower Portion of 

Single Inlet Chamber, Lower Portion of Two Inlet 

Chamber, Middle Portion of Three Inlet Chamber  

 Heat Transfer is approximately equal in All Chamber 

 From all Above Result, We get Proper Air-Fuel Mixture 

in Three Inlet Chamber 

VIII. FUTURE SCOPE 

In nearby future, fossil future going to exhaust soon and at 

present we are facing acute scarcity of fuel due to which 

prices are rising day by day. On the other acetylene is cheap 

and is produced form calcium carbonate which is in 

abundance. Another advantage which justifies the use of 

acetylene in future is in the exhaust emission. On one hand 

fossil fuel during combustion produces CO2, CO, NOx, Some 

un-burnt hydrocarbon are produces but in case of acetylene 

carbon dioxide is produced with traces of water vapours.  

 Acetylene being gas makes better homogenous 

mixture with air therefore better mixing of fuel which leads 

to better combustion; this is not possible with conventional SI 

engine fuel. Can be used as a power generator in rural area. 

Can be a useful fuel for all SI and CI engine vehicles in future 

and especially for vintage cars. 
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