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ABSTRACT- The muffler is designed to not 
only reduce the noise of the engine, but to reduce 
back pressure as well. A good muffler can thus 
improve engine performance. The muffler is 
engineered as an acoustic soundproofing device 
designed to reduce the loudness of the sound 
pressure created by the engine by way of acoustic 
quieting.  
Louvered mufflers reduce the flow of engine 
noise with the use of louvers that trap some of the 
sound. Perforated bullet mufflers have a section 
that is perforated to allow sound waves to 
disperse, although it is not very effective in 
reducing engine noise. 
An unavoidable side effect of muffler use is an 
increase of back pressure which decreases engine 
efficiency. This is because the engine exhaust 
must share the same complex exit pathway built 
inside the muffler as the sound pressure that the 
muffler is designed to mitigate. 
This project deals with design of Louvered 
muffler guard using UNIGRAPHICS software 
and thermal analysis of louvered muffler is done 
for estimating thermal efficiency which is yields 
from engine. Also model analysis to find natural 
frequencies and deformations induced in muffler 
these analyses are done in Ansys simulation tool, 
various commands, thermal and modal analysis 
and different material properties are studied in 
this project. 
In this project we are also comparing the vector 
muffler (existed one) and louvered muffler by the 
application of Ansys thermal analysis by using 
the steel material 
 

I. INTRODUCTION 
 

1.1 MUFFLER GUARD 
            Mufflers are installed within the 

exhaust system of most internal combustion engines, 
although the muffler is not designed to serve any 
primary exhaust function. The muffler is engineered 
as an acoustic soundproofing device designed to 
reduce the loudness of the sound pressure created by 
the engine by way of acoustic quieting. The majority 
of the sound pressure produced by the engine is 
emanated out of the vehicle using the same piping 
used by the silent exhaust gases absorbed by a series 
of passages and chambers lined with roving 

fiberglass insulation and/or resonating chambers 
harmonically tuned to cause destructive interference 
wherein opposite sound waves cancel each other 
out. An unavoidable side effect of muffler use is an 
increase of back pressure which decreases engine 
efficiency. This is because the engine exhaust must 
share the same complex exit pathway built inside the 
muffler as the sound pressure that the muffler is 
designed to mitigate. Some vehicle owners remove 
or install an aftermarket muffler when engine tuning 
in order to increase power output or reduce fuel 
consumption because of economic or environmental 
concerns, recreational pursuits such as motorsport 
and hypermiling and/or for personal aesthetic 
acoustical preferences. 
 
THE AUTOMOTIVE EXHAUST SYSTEM 
Keeping exhaust system in good working condition 
is vital for fuel mileage, the environment and your 
safety. We will discuss how the exhaust system 
works, how it usually fails, and the best way to repair 
it. Your car's exhaust system carries away the gases 
created when the fuel and air are burned in the 
combustion chamber. These gases are harmful to 
humans and our environment. Frequent checks of 
your exhaust system are a must to provide for you 
and your family's safety. Make sure there are no 
holes in the exhaust system or in the passenger 
compartment where exhaust fumes could enter. Let's 
begin by listing the parts of the exhaust system and 
their functions. 
INTRODUCTION TO UNI-GRAPHICS 
The UNIGRAPHICS NX Modeling application 
provides a solid modeling system to enable rapid 
conceptual design. Engineers can incorporate their 
requirements and design restrictions by defining 
mathematical relationships between different parts 
of the design. 

 
Introduction to Drafting 
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The Drafting application is intended to enable 
you to make and keep up an assortment of 
illustrations produced using models created 
from inside the Modeling application. 
Illustrations made in the Drafting application 
are completely affiliated to the model. Any 
progressions made to the model are 
consequently reflected in the illustration. This 
associativity enables you to roll out the same 
number of model improvements as you wish. 
Other than the ground-breaking associativity 
usefulness, Drafting contains numerous other 
helpful highlights including the accompanying. 

 
Shows the interface of the NX (UNI graphics) 

 
II. LITERATURE REVIEW 

 
SAIKIRAN D.MANGEELAL: Published on 
MODEL AND STATIC ANALYSIS 
OFMUFFLER GUARD. This is centered on the 
advancement and execution of successful strategies 
for acoustic outline and displaying of the fumes line 
of inside ignition motors, and particularly for two 
important segments, from the point of view of 
clamor control, for example, mufflers and exhaust 
systems. Along these lines, a writing audit of the 
one-dimensional models and their approach has 
been performed additionally a survey of the current 
writing with respect to the portrayal of punctured 
components, spongy materials and stone 
monuments has been done. 
Potente, Daniel: Potente and Daniel talk about the 
general rule of muffler outline and clarifies the 
principle points of interest of different styles of 
mufflers. When planning muffler for any application 
there are a few useful necessities that ought to be 
considered, which incorporate both acoustic and 
non-acoustical outline issues  
M.Rahman, T. Sharmin, A F M E. Hassan, and 
M. Al Nur: Clarifies outline and development of the 
muffler so as to diminish the commotion. They 
mostly centered around the fumes clamor lessening 
that is decreasing the commotion contamination. 
They produced and plan muffler for stationary oil 
motor. The execution trademark, that is clamor 
diminishment ability of muffler, has been tried and 
contrasted and that of the regular muffler. They 
discovered outcome has been discovered attractive.  

RAHUL D. NAZIRKAR, S.R.MESHRAM, 
AMOL D. NAMDAS, SURAJ U. NAVAGIRE, 
SUMIT S. DEVARSHI: Concentrated on 
transmission misfortune (TL) and characteristic 
recurrence (NF) of muffler. In this they outlined the 
muffler of single extension chamber and twofold 
development chamber. They modaled the strong 
modular of exhaust muffler by utilizing CATIAV-5 
and the modular investigation is done by ANSYS to 
consider the vibration and normal recurrence of 
muffler. In order to separate between the working 
recurrence from common recurrence and abstain 
from resounding. Furthermore, they found that 
twofold extension chamber gives better outcomes 
when contrasted with single development chamber.  
 
A.K.M. Mohumuddin, MohdRashidinIderes and 
ShukariMohadHashim: Presents trial 
investigation of clamor and back weight for silencer 
outline attributes. The principle target of this 
investigation was to discover the connection 
between the back weight and the clamor level. He 
infers that the connection between the clamor and 
the back weight is contrarily corresponding. 
Mr. Jigar H. Chaudhri, Prof. Bharat S. Patel, 
Prof. Satis A. Shah: Clarifies distinctive sorts of 
mufflers and outline of fumes framework having a 
place motor has been contemplated. The question of 
this examination is choosing muffler outline which 
one decreases a lot of clamor level and back weight 
of motor. In planning, there is diverse parameter 
which needs to take in to the thought. These 
parameters influence the muffler proficiency. 
What's more, they at long last found that mix kind of 
muffler is more productive than responsive and 
absorptive mufflers.  
 

III .DESIGN OF LOUVERED MUFFLER 
PROCEDURE FOR DESIGNING OF 
MUFFLER GUARD 

 
2D sketch of muffler 

 
Shows the extrusion of the muffler 
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Shows the final model of louvered muffler 

 

 
Shows assembly of the louvered muffler guard 

 
IV. INTRODUCTION TO FEM &ANSYS 

 
Finite Element Modeling (FEM) also, Finite 
Element Analysis (FEA) are two most 
prominent mechanical building applications 
offered by existing CAE frameworks. This is 
ascribed to the way that the FEM is maybe the 
most famous numerical strategy for tackling 
building issues. The strategy is sufficiently 
general to deal with any unpredictable state of 
geometry (issue space), any material properties, 
any limit conditions and any stacking 
conditions. The all inclusive statement of the 
FEM fits the investigation necessities of the 
present complex building frameworks and 
plans where shut shape arrangements are 
administering harmony conditions are not 
accessible. Furthermore it is a productive 
outline instrument by which creators can 
perform parametric plan examining different 
cases (distinctive shapes, material burdens and 
so forth.) investigating them and picking the 
ideal outline. 

 
INTRODUCTION TO ANSYS 

The ANSYS program is independent broadly 
useful limited component program created and 
kept up by Swason Analysis Systems Inc. The 
program contain numerous schedules, all bury 
related, and just for fundamental motivation 
behind accomplishing an answer for an a 
building issue by limited component technique 

The ANSYS program has a compressive 
graphical UI (GUI) that gives clients simple, 
intelligent access to program capacities, 
charges, documentation, and reference 
material. An instinctive menu framework 
enables clients to explore through the ANSYS 
Program. Clients can enter information 
utilizing a mouse, a console, or a mix of both. 
A graphical UI is accessible all through the 
program, to manage new clients through the 
learning procedure and give more experienced 
clients numerous windows, pull-down menus, 
discourse boxes, apparatus bar and online 
documentation. 
 
V.ANALYSIS OF EXISTED MUFFLER 
AND PROBLEM STATEMENT 
 

 

 
Shows the input model of the muffler guard 

 
Shows the Thermal flux of the muffler guard 
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THERMAL ANALYSIS OF LOUVERED 
MUFFLER GUARD 
STEEL MATERIAL PROPERTIES 
DENSITY: 7.80-8.00 G/CC 
YIELD STRENGTH: 350 Mpa 
TENSILE STRENGTH: 420 Mpa 
MODULUS OF ELASTICITY: 200 GPA 
SPECIFIC HEAT: 502.416 J/ (kg-K) 
THERMAL CONDUCTIVITY: 12-45 (W/M K) 

 
Shows the convection model muffler guard 

 

 
Shows the total heat flux of muffler guard 

 
ALUMINUM MATERIAL PROPERTIES: 
DENSITY: 2.70 g/cm3 
SPECIFIC HEAT: 0.900 J/g-K 
THERMAL CONDUCTIVITY: 237 W/ (m•K) 

 
Shows the total heat flux on muffler guard 

COBALT-CHROME MATERIAL 
PROPERTIES 

DENSITY: 8.5 g.cm^-3 
SPECIFIC HEAT: 0.42 (kJ/ (kg K) 

THERMAL CONDUCTIVITY: 9.4 W/m-K 

 
shows the total heat flux on muffler guard 

 

MODEL ANALYSIS OF LOUVERED 
MUFFLER GUARD 

 
shows the frequency 5899.78 Hz 

MODEL ANALYSIS WITH ALUMINUM 
MATERIAL 

 
Shows the frequency 3476.35 Hz 

 
MODEL ANALYSIS WITH COBALT-

CHROME 

 
Shows the frequency 3457.35 Hz 

 
CHAPTER-VI 
CONCLUSION 
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In this project louvered muffler was studied briefly 
with different materials like steel, Aluminum and 
Cobalt-chrome. Design of louvered muffler is done 
using UNIGRAPHICS software with accurate 
dimensions. Thermal analysis and Model analysis of 
louvered muffler guard done by using Ansys 
software. Thermal analysis of muffler produced 
temperature distribution results along muffler 
geometry in air convection condition and thermal 
flux results also produced in this analysis. After that 
model analysis of muffler released frequency range 
(noise range) during working condition. Here both 
thermal and modal analysis of louvered muffler was 
done by using steel, Aluminum and Cobalt chrome 
materials.  
From analysis results concluded that louvered 
muffler with cobalt material produced high cooling 
effect (lower temperature distribution), high thermal 
flux and less frequency range (less noise) in 
operating conditions. Hence cobalt chrome material 
is considered for development of louvered muffler. 
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