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Abstract—With the rise in total fatalities on the road and with increase in number of vehicles every day, the need
for communication between vehicles before collision has never been this important. The time before collision is
often not utilized to communicate promptly. Thumb based horn system on steering wheel utilizes this crucial
time during critical emergency situations. Horn is the most easily understood method of communication on In-
dian Roads. The travel of hand to apply horn on airbag is reduced by providing horn on the steering wheel
thumb contour. This saves crucial time during emergency situations and helps in prompt communication. This
not only provides safety but also a convenience feature to driver especially in city traffic situation. A steering
Wheel with both Honking arrangements was manufactured and time required to honk was calculated. The time
required to honk with thumb based horn system was less than time required for honk with airbag. This is a sig-
nificant time and can help drivers to take appropriate decision during emergency situations. With this provision
of tgumb based horn becoming common on passenger cars it will help in reducing fatalities, accidents on Indian
roads.

Index Terms—Muffler, CFD Simulation, Mesh, Ansys, Deformation, Model Analysis, Perforation

1 INTRODUCTION

. L. simulation of the existing 4-wheeler muffler component to
ufflers are installed within the exhaustsystem of & P

. . . . . increase the mass flow rate as well as decrease the pressure
most internal combustion engines. The muffler is engi-

. . drop across the cross-sectional area.
neered as anacoustic device to reduce the loudness of P

the sound pressure created by the engine by acoustic quieting.

The noise of the burning-hot exhaust gas exiting the engine at 3 OBJECTIVE
high speed is abated by a series of passages and chambers 1 Experimentally determining the mass flow rate, velocity and

lined with roving fiberglass insulation and resonating cham- temperature of existing 4-wheeler vehicle muffler.

bers harmonically tuned to cause destructive interference, 5 Tq increase the mass flow rate for low pressure drop across

wherein opposite sound waves cancel each other out. The i cross-sectional area.

function of aMuffleror aSilencerin Vehicle is to cool 3 validation of experimental results with CFD simulation pa-

the exhaust gases by expansion through it and to reduce the | meters (velocity, temperature, mass flow rate).
noise of outgoing gases. The exhaust gases must be discharged

into the atmosphere with minimum restriction. The restriction 4 Scopg

in flow of exhaust gases causes back pressure.[7][8][9] 1. CFD simulation for velocity, mass flow rate and tem-

perature profile.

2. The similar study can pe performed for different muf-

2 PROBLEM STATEMENT flers to validate experimental results.

Comparison of experimentally performed and CFD
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5 METHODOLOGY

Step 1: - started the work of this project with literature survey.
Gathered many research papers which are relevant to this top-
ic. After going through these papers, we learnt about muffler.
Step2: - After that the selection of muffler which are required
for our project are decided.

Step 3: - After deciding the components, the 3D Model and
drafting will be done with the help of CATIA software.

Step 4: - Computational Fluid Dynamics (CFD) simulations of
muffler will be done with the help of ANSYS Fluent software.
Step 5: - The manufacturing of optimized model will be done,
after that experimental reading are not down.

Step 6: - Comparative analysis between the experimental &

CFD result & then the result & conclusion will be drawn.

5.1 DESIGN OF THE SYSTEM

Fig. 5.1 Catia Model of the Muffler

Computer-aided design (CAD) is the use of computers to
aid in the creation, modification, analysis, or optimization of
a design. CAD software is used to increase the productivity of
the designer, improve the quality of design, improve commu-
nications through documentation, and to create a database for
manufacturing. CAD output is often in the form of electronic

files for print, machining, or other manufacturing operations.
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Fig. 5.2 Drafting of the Mulffler
5.2ANALYSIS

The finite element method (FEM) is a numerical me-
thod for solving problems of engineering and mathematical
physics.The method yields approximate values of the un-
knowns at discrete number of points over the domain. To
solve the problem, it subdivides a large problem into smaller,
simpler parts that are called finite elements. The simple equa-
tions that model these finite elements are then assembled into
a larger system of equations that models the entire problem.
FEM then uses variation from the calculus of variations to ap-
proximate a solution by minimizing an associated error func-
tion.Studying or analyzing a phenomenon with FEM is often

referred to as finite element analysis (FEA).

5.3 COMPUTATIONAL FLOW DYNAMICS (CFD)
Computational fluid dynamics (CFD) is a branch of fluid

mechanics that uses numerical analysis and data structures to

analyze and solve problems that involve fluid flows.

CFD is now recognized to be a part of the computer-aided
engineering (CAE) spectrum of tools used extensively today in
all industries, and its approach to modelling fluid flow phe-
nomena allows equipment designers and technical analysts to
have the power of a virtual wind tunnel on their desktop

computer.
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5.4 GEOMETRY
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Fig. 5.5Details of the Meshing

6 MODEL ANALYSIS

F: Modal
Modal
Frequency: N/A
[ Fixed Support
Fig. 5.4Volume Extracted in ANSYS
5.5 MESH
ANSYS Meshing is a general-purpose, intelligent, auto-
mated high-performance product. It produces the most ap-
) o ) ) ) Fig. 6.1Fixed Support
propriate mesh for accurate, efficient Multiphysics solutions.
A mesh well suited for a specific analysis can be generated F: Modal
X . . . Total Deformation
with a single mouse click for all parts in a model. Full controls | Type: Total Deformation
Frequency: 35,957 Hz
over the options used to generate the mesh are available for | unit:mm
the expert user who wants to fine-tune it. The power of paral- 13.344 Max
11.861
lel processing is automatically used to reduce the time you ; 10378
8.8959
have to wait for mesh generation. H 74132
5.9306
44479
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1.4826
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Fig. 6.2Total Deformation 1
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Fig. 6.3Total Deformation 2 F: Modal
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CONCLUSIONS
¢ In present investigation existing muffler CFD simula-
tion have been performed to determine exiting pres-
sure drop, temperature, wall heat transfer coefficient.
e It is observed from contour that modifying the exist-
ing muffler with perforation of diameter 4 mm pres-
sure drop is observed around 177 mpa compared to

existing 350 Mpa.
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