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Abstract: Internal combustion engine is a major source of noise pollution. These engines are used for various 

purposes such as, in power plants, automobiles, locomotives, and in various manufacturing machineries. The main 

sources of noise in an engine are the exhaust noise and the noise produced due to friction of various parts of the 

engine. Muffler is a device used to reduce noise within the exhaust system. It is arranged along the exhaust pipe for 

the purpose of noise attenuation. The expansion chamber of reactive muffler can be of various cross sections like 

Circular, Elliptical, and Square &Rectangular. In this paper, One Dimensional Analysis of Single Expansion 

Chamber Reactive Muffler is carried out for various Cross-Sections theoretically,numerically and the results are 

validated with experimental analysis. The result shows to identify the transmission loss characteristics, by taking 

consideration of space allocation for expansion chamber. 
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I. INTRODUCTION 

Noise pollution created by engines 

becomes a vital concern when used in residential 

areas or areas where noise creates hazard. The 

exhaust noise is the most dominant. Generally, 

noise level of more than 80 dB is injurious for 

human being. To reduce this noise, various kinds 

of mufflers are usually used. The level of exhaust 

noise Reduction depends upon the construction 

and the working procedure of mufflers. 

Therefore design of muffler plays an important 

role as it affects the noise characteristics and fuel 

efficiency of the engine. The exhaust muffler is 

characterized by numerous parameters like 

Insertion Loss (IL), Transmission Loss 

(TL).Transmission Loss (TL) is one of the most 

frequently used criteria of muffler performance 

because it can be predicted very easily from the 

known physical parameters of the muffler. The 

Transmission loss could be achieved by 

analytical, numerical and experimental method. 

Analytical methods are cumbersome as the 

associated algebra is complicated therefore many 

times it is impossible to solve such problems by 

analytical methods[1]The numerical methods are 

general and allow the analysis of all types of 

mufflers and therefore used for optimization of 

model of complicated shapes and cost involved 

is less than experimental methods. In this paper, 

mufflers are designed according to muffler 

configurations for various cross sections like 

Circular, Elliptical, Square &Rectangular and 

simulation is carried out for one-dimensional 

Analysis to predict transmission loss 

performances. 

Types of Mufflers 

The muffler can be divided into three 

fundamental types:  

 

1. Reactive or Reflective and  

2. Absorptive (dissipative)  
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 From theoretical, Numerical and 

experimental analysis, it can be concluded that the 

Circular Muffler is having maximum Transmission 

loss as compared to other three shapes i.e. Elliptical, 

Rectangular and Square. So the Space Allocation 

method for the Shape Optimization gives the better 

result. 

As stated above the circular muffler is 

having a maximum transmission loss i.e. a maximum 

efficiency, but due to space problem and ground 

clearance the Elliptical Muffler are preferred in the 

Vehicle for attenuating the exhaust noise.. 
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