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Abstract- Internal combustion engines are seen every day in automobiles, motors, and buses. The name inner 
combustion refers moreover to gas turbines besides that the name is typically applied to reciprocating inner 
combustion (I.C.) engines much like the ones found in everyday cars. There are basically forms of I.C. Ignition 
engines, those which need a spark plug, and those that rely upon compression of a liquid. Spark ignition engines 
take an aggregate of gas and air, compress it, and ignite it the usage of a spark plug. In this thesis, the 
combustion chamber is designed in step with the ic engine specifications and analyzed for its heat switch charge 
the usage of Finite Element evaluation software program ANSYS. Modeling might be completed in CREO 
parametric software program. CFD analysis to determine the strain drop, pace, warmth transfer charge and mass 
waft rate with excellent fluids (ethanol, methanol, ethelene, propyl, and gasoil). Thermal assessment is to decide 
the heat switch rate in step with unit vicinity i.e. Warmness flux and temperature distribution for two substances 
steel and solid iron. 

Index Terms- CFD Analysis, IC Engine, Automobiles, ethanol, methanol, FEA, Combustion chamber. 

 

1. THE MAIN TEXT 

ICEs usually contain reciprocating piston engines, 

rotary engines, gas mills and jet mills. The 

combustion system will boom the internal energy of 

a gasoline, which translates into a growth in 

temperature, strain, or amount counting on the 

configuration. In an enclosure, for example, the 

cylinder of a reciprocating engine, the extent is 

managed and the combustion creates a boom in 

pressure. In a non-stop float machine, for example, a 

jet engine combustor, the pressure is managed and 

the combustion creates a boom in quantity. This 

increase in strain or quantity may be used to do 
work, as an example, to move a piston on a 

crankshaft or a turbine disc in a fuel turbine. If the 

gasoline pace modifications, thrust is produced, 

which includes inside the nozzle of a rocket engine. 

CI Engines the most important function of CI engine 

combustion the most vital feature of CI engine 

combustion chamber is to provide proper chamber is 

to offer proper mixing of gasoline and air inside the 

short blending of fuel and air in brief time. In order 

to gain this time. In order to examine this, an 

organized air glide, an organized air motion referred 

to as swirl is furnished to deliver high relative pace 

a number of the fuel droplets and the air. When the 

liquid gasoline is injected into when the liquid 

gasoline is injected into combustion chamber 

combustion chamber combustion chamber, the spray 

cone receives disturbed; the spray cone gets 

disturbed due to air motion and turbulence inside. 
The onset of combustion will purpose a delivered 

turbulence that can be guided by means of using the 

form of the combustion chamber, makes it critical to 

take a look at the combustion format essential to 

have a study the combustion format in the element. 

 
Fig.1.1. IC Engine combustion chamber Model. 

2. MAJOR HEADINGS 

An inner combustion engine is a warmness engine 

wherein the combustion of a gasoline takes place 

with an oxidizer or air in a combustion chamber of 

an internal combustion engine that is an essential 

part of the running fluid float circuit. In an inner 

combustion engine, the growth of the high-

temperature and excessive-stress gases produced via 
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the combustion applies direct forces to three 

additives of the engine. The forces are done usually 
to pistons, turbine blades, and rotor or on a nozzle. 

This pressure moves the additives over a distance, 

remodelling chemical power into the useful 

mechanical power. The piston is a cylindrical 

element which seals one ends of the cylinder from 

the excessive stress of the compressed air and 

combustion merchandise and slides constantly 

inside it whilst the engine is in the operation. The 

top wall of the piston is known as its crown and is 

commonly flat or concave structure. Connecting 

rods is attached to the offset phase of the crankshaft 

in a single end and to the piston inside the different 

surrender via the gudgeon pin or connecting pin and 

as a result transfers the pressure and interprets the 

reciprocating motion of the pistons into the round 

movement of the crankshaft. 

 

3. DESIGN AND METHODOLOGY 

 
PTC CREO, previously called Pro/ENGINEER, is 

3-d modeling software program used in mechanical 

engineering, layout, production, and in CAD 

drafting provider agencies. It becomes one of the 

first three-D CAD modeling applications that used a 

rule-based parametric device. Using parameters, 

dimensions, and skills to capture the conduct of the 

product, it may optimize the development product as 

well as the format itself. The call became modified 

in 2010 from Pro/ENGINEER Wildfire to CREO. It 

become introduced by using the employer who 

advanced it, Parametric Technology Company 

(PTC), within the course of the release of its suite of 

format products that includes programs such as 

meeting modeling, 2D orthographic views for 

technical drawing, finite detail evaluation and 
additional. PTC CREO says it can provide an 

additional green layout experience than one-of-a-

kind modeling software program due to its particular 

functions together with the integration of parametric 

and direct modeling in a single platform. The entire 

suite of packages spans the spectrum of product 

improvement, giving designers options to use in 

each step of the way. The software program 

additionally has a greater user-pleasant interface that 

offers a higher experience for designers. It 

additionally has collaborative capacities that make it 

easy to share designs and make changes. There are 

limitless benefits to the usage of PTC CREO. We’ll 

take a look at them on this -component series. First 

up, the maximum essential gain is improved 

productivity because of its efficient and bendy 

layout capabilities. It was designed to be less 
complicated to use and characteristic talents that 

permit for layout procedures to move extra fast, 

creating a fashion designer’s productiveness degree 
increase. 

 
Fig.3.1. 3D model. 

4. ANALYSIS AND RESULTS 

 
ANSYS Mechanical is a finite element analysis tool 

for structural evaluation, which incorporates linear, 

nonlinear and dynamic studies. This laptop 

simulation product offers finite factors to version 

conduct and allows fabric fashions and equation 

solvers for a large range of mechanical layout 

troubles. ANSYS Mechanical moreover includes 

thermal assessment and paired physics competencies 

regarding acoustics, piezoelectric, thermal–

structural and thermo-electric powered analysis. 

 
Fig.4.1. Imported model. 

MATERIAL-STEEL: 
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Fig.4.2. Temperature model. 

 
Fig.4.3. Heat flux. 

MATERIAL-CAST IRON: 

 
Fig.4.4. Temperature model. 

 
Fig.4.5. Heat flux. 

CFD ANALYSIS OF COMBUSTION 

CHAMBER: 
Computational fluid dynamics, generally 

abbreviated as CFD, is a branch of fluid mechanics 

that uses numerical methods and algorithms to solve 

and have a look at troubles that comprise fluid 
flows. Computers are used to carry out the 

calculations required to simulate the interplay of 

beverages and gases with surfaces defined with the 

aid of boundary conditions. With high-speed 

supercomputers, better answers may be completed. 

Ongoing studies yields software that improves the 

accuracy and velocity of complex simulation 

situations including transonic or turbulent flows. 

Initial experimental validation of such software 

program has achieved the use of a wind tunnel with 

the very last validation coming in complete-scale 

trying out, e.g. Flight exams. 

 
Fig.4.6. Meshed model. 

FLUID- ETHANOL: 
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Fig.4.6. Pressure model. 

 
Fig.4.7. Velocity model. 

 
Fig.4.8. Heat Transparent Coefficient. 

FLUID- METHANOL: 

 
Fig.4.9. Pressure model. 

 
Fig.4.10 .Velocity model. 

 
Fig.4.11. Heat Transparent Coefficient. 

FLUID- ETHYLENE: 
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Fig.4.12. Pressure model. 

 
Fig.4.13. Velocity model. 

 
Fig.4.14. Heat Transparent Coefficient. 

FLUID- PROPYL: 

 
Fig.4.15. Pressure model. 

 
Fig.4.16. Velocity model. 

 
Fig.4.17. Heat Transparent Coefficient. 

 
Fig.4.18. CFD Analysis of differ materials. 

 
Fig.4.19. Thermal analysis results. 

5. CONCLUSION 
The combustion system will increase the inner 

electricity of a fuel, which translates into a growth 

in temperature, strain, or amount relying on the 

configuration. In an enclosure, as an instance, the 

cylinder of a reciprocating engine, the quantity is 

managed and the combustion creates a growth in 
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stress. In a non-stop glide gadget, for instance, a jet 

engine combustor, the stress is controlled and the 
combustion creates an increase in amount. This 

growth in pressure or quantity may be used to do art 

work, for instance, to move a piston on a crankshaft 

or a turbine disc in a gas turbine. If the gas pace 

changes, thrust is produced, which incorporates 

within the nozzle of a rocket engine By looking the 

CFD evaluation the pressure drop, velocities and 

warmth transfer price values are improved thru 

developing the fee. The thermal analysis is to decide 

the warmth flux of the combustion chamber the 

warm temperature flux more for metal have a look 

at with the cast-iron fabric. So it could be concluded 

the warmth switch rate greater for PROPYL fluid 

while the warmth transfer charge will more than the 

engine overall performance will boom. 
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