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Abstract— This paper includes designing an optimized 

muffler according   to   standard   specifications   to   provide 

optimum muffler and engine performance. The Designed 

Muffler is   an advancement   of   the   Eicher   Bus   muffler 

design. This work studies the performance the numbers of 

motor vehicles have been progressively increasing, 

constituting a global threat due to the thousands of tons of 

pollutants they spew into the atmosphere daily. In addition to 

worsening global problems such as the greenhouse effect, 

these pollutants have created conditions for the occurrence of 

critical air pollution episodes This paper consists of 

background about the work, which includes the introduction 

of the   muffler,   types of the   muffler,   information   about 

the model, procedure of simulation set up and results of the 

simulations. 
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I. INTRODUCTION 

Automotive   pollution   control   have   been always   

important fields   of study so far.   Different   methods   are   

used around the world to make vehicles environmental 

friendly by reducing air pollution achieved through 

implementing various modern technologies. The main 

objective of   designing exhaust is to minimize exhaust 

particles. The diesel engines are commonly used as 

mechanical engines, power generators and in-mobile drives. 

They also find wide spread use in locomotives, construction 

equipment, automobiles and countless industrial applications 

the waste gases are being exhausted to the atmosphere from 

exhaust manifold through Muffler/Silencer. It is also evident 

that if the construction of the muffler is not proper then it 

creates a back pressure on the piston and thereby reduction of 

the fuel efficiency, fire efficiency, increase in the specific fuel 

consumption The task is to research, design, and manufacture 

muffler considering exhaust particles, performance 

characteristics and weight reduction. The final design 

included dimensions for muffler components as well as 

material selection and manufacturing methods. 

II. OBJECTIVE 

1) To developed an accessible type of Silencer/Muffler for 

working on a Diesel Engine of Eicher bus 

2) To check the feasibility of the working of a newly 

developed Silencer. 

3) To find out the variation of pollutant's level from the 

newly developed Silencer. 

4) To assess the variation of Back pressure by using the 

newly developed accessible type Silencer as compared 

with th present design of non-accessible type of Silencer 

III. LITERATURE REVIEW 

1) Lakshminarayanan N, K. Sunderababu and 

Balamurugan.N analyzed that the Mufflers are used to 

minimise the noise level and vibrations produced in the 

engine exhaust gas. The mufflers generally contains the 

internal components such as extended inlet and outlet 

tubes, thin baffles with eccentric holes internal 

connecting tubes, perforated tubes, flow plugs, and 

sound absorbing materials. The thermal analysis is 

carried out in the existing muffler of I.C. Engine. The 

influencing factors analyzed here contains thermal 

concentration, thermal stress, and properties of materials 

are analyzed by the software. 

2) Prof.B.S.Patel & Sunil Khokhar analyzed that the 

mufflers are used in I.C.Engines and many more 

industrial applications to reduce the noise level of the 

exhaust gases coming out from the exhaust. 

3) Mohammad Uzzal Hussain Joardder, Md.Shazib Uddin 

and Murari Mohan Roy analyzes that what is the effect 

of engine back pressure on the performance and 

emissions of an IC Engine. 

 The average pressure in the exhaust pipe during the 

exhaust stroke is called the mean exhaust pressure. and 

the atmospheric pressure is called ambient pressure. 

4) John P.A.Neeft, Michiel Makkee and Jacob A.Moulijn 

analyzed that emmision control of patriculates from 

diesel exhaust gases,is compared with otto engines. The 

formation of particulates (or "Soot”) one of the nuisances 

of diesel engines exhaust gases is briefly outlined by the 

author. The effects of various emission components on 

human health and the environment is discussed, and 

subsequently the emission standards for measures for 

reducing exhaust emissions of particulates and Nox is 

discussed. 

5) A.J.Hickman and M.A.Graham analyzed the 

performance of related exhaust emissions from heavy 

duty diesel engines. The results have been analyzed to 

show how rates of emissions vary with operating 

conditions, the effect of different engine types, the 

relationship between pollutants and also analyzed how 

well the engines compiled with emission control 

standards 

IV. SUMMARY 

A. The Concept of a Silencer:  

The Concept of a silencer was devised for reducing the heavy 

sound generated from the Gun Barrel of an air gun. The 

Silencer, Suppressor, Sound suppressor, Sound moderator are 

the various names given to the one part, which is which is 

attached to the air gun barrel for reducing the heavy noise 
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generated due to firing. Also termed as a muffler. The 

silencers were typically constructed out of a metallic cylinder 

with an internal mechanism to reduce the sound by slowly 

and slowly escaping the propellant gas generated by firing. 

B. The History of Silencer: 

An American Scientist Hiram Percy Maxim, who invented 

the first commercial model of the silencer in the year 1902.-

The same was patented on 30.March 1909 by Maxim, and 

therefore they were called as Maxim Silencer. The United 

states President Theodore Roosevelt got so much impressed 

when he saw its practical demonstration. He purchased 

maximum quantity of silencers, particularly for using during 

the World War II. The improved silencers were being 

developed in the year 2015.The various innovative materials 

which were used in to them like plastic water bottles, foams, 

PVC pipes. The first Silencer was installed in the engine on 

11 May, 1897 by Milan o.Reeves and Masrhall T.Reeves 

from Reeves Pulley Company of Columbus .It was patented 

by US patent office as per application No. 582485 stating that 

“They have invented certain new and useful Improvements in 

Exhaust- Mufflers for engines” 

 Its commercial use in the internal combustion 

engines were started during the 20th of century. 

C. Types of Muffler: 

- There are two types of Mufflers/Silencers, the Absorptive 

type and Reactive type of muffler 

1) Absorptive type Mufflers: 

It uses theory of absorption to reduce the noise generated, 

when the exhaust gases comes out from the Exhaust manifold 

of the I.C.Engine 

 
Figure-1-Absorptive Type of Silencer 

D. Reactive type Mufflers:  

The engine noice is reduced by the passing of the exhaust 

from the various chambers. A series of resonating and 

expansion chambers are designed to reduce the sound 

pressure level in to various frequencies. Such type of mufflers 

are being used in cars. 

 
Fig. 2: Reactive Type of Muffler/Silencer 
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