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Abstract— Pollution reduce. This results in no pollution 

which is very desirable in the present day situation. In the 

earlier days of automobiles, the exhaust system was 

considered as an unimportant component of the whole setup, 
just to aid the removal of obnoxious fumes from the engine. 

A motorbike is an active mobility vehicle where the rider 

and the passenger are in direct exposure to the surroundings. 

Without a proper mechanism to transfer noxious fumes from 

the engine, these harmful gases will come in direct contact 

with the rider and the passenger, which is very harmful to 

breathe in. Thus an exhaust pipe will carry these fumes 

away from the rider, always ensuring a clean breathable air 

supply. 
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I. INTRODUCTION 

Mufflers are installed within the exhaust system of most 

internal combustion engines. The muffler is engineered as 

an acoustic device to reduce the loudness of the sound 

pressure created by the engine by acoustic quieting. The 

noise of the burning-hot exhaust gas exiting the engine at 

high speed is abated 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 this noise reduction 

is restriction of the exhaust gas flow, which creates back 

pressure, which can decrease 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. A cutaway muffler 

showing the interior pipes and chambers. Some aftermarket 

mufflers claim to increase engine output and/or reduce fuel 

consumption by slightly reduced back pressure. This usually 
entails less noise reduction (i.e., more noise). The legality of 

altering a motor vehicle's original equipment exhaust system 

varies by jurisdiction; in many developed countries such as 

the United States, Canada, and Australia, such modifications 

are highly regulated or Aftermarket mufflers usually alter 

the way a vehicle performs, due to back pressure reduction. 

II. PROBLEM STATEMENT & OBJECTIVE 

A. Problem Definition 

“Since if there is a problem with even bike Muffler. The 

exhaust system is a responsible for taking the extremely hot 

air from the engine and releasing in it a manner that protects 

the bike. Bike without mufflers or with damaged mufflers 

are very loud” 

III. METHODOLOGY 

1) Need 

2) Muffler new concept 

3) Design 

4) Design analysis 

5) Optimization 

6) Material selection and process 

7) Fabrication 

8) Inspection and testing 

IV. LITERATURE REVIEW 

A. Modified Muffler 

 SOgbourne, TM Antalis - Biochemical Journal, 1998 - 

biochemj.org 

Mechanisms controlling transcription and its regulation are 

fundamental to our understanding of molecular biology and, 

ultimately, cellular biology. Silencers form an intrinsic part 

of many eukaryotic promoters and, consequently, 
knowledge of their interactive role with enhancers and other 

transcriptional elements is essential for our understanding of 

gene regulation in eukaryotes. 

 BS Cazzolato, CQ Howard… - The Fifth 

International …, 1997 - acoustics.asn.au 

A literaturesurvey of classical analytical models for 

resonators revealed that most research deals with when 

additional cells are added to the system, subsequent 

modification. A/4. Acompliant fabrication may severely 

degrade the performance of an undammed reactive silencer. 

 YS Choy - 2004 - elibrary.ru 
The objective of this project is twofold. One is to understand 

the full coupling between sound and sound induced 

vibration, and the other is to see whether such interaction 

can be utilized for passive duct noise control. The upstream 

radiation forms sound reflection, while the downstream 

radiation is superimposed with the incident wave to form the 

transmitted wave. Acoustic energy flux conservation ensures 

that the transmitted wave is reduced whenever there is sound 

reflection. One of the main technical objectives is to see 

how such reflection can be maximized in the low to medium 

frequency range, a range which is extremely difficult to 

tackle by means other than the currently expensive active 
control system. 

 KD Sapate, AN Tikekar - Advanced Materials 

Research, 2013 - Trans Tech Publ 

The evolution of four stroke engines and improved 

environmental pollution control norms has pushed the two-

stroke engines towards obsolescence due to their inherent 

design problems. This has made the existing manufacturers 

& users of two-stroke engines a setback. In this paper 
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attempt has been made to high light the performance 

parameters in respect of fuel efficiency and emission 

control. 

V. THEORETICAL ANALYSIS 

A. Resources /Consumables Required 

a) Catalytic convertor 

b) Glass wool 

c) Recalculating pipe 

d) Design muffler 
1) Catalytic Converter 

 
Fig. 1: Catalytic Converter 

Pollutant gases are made of harmful molecules, but those 

molecules are made from relatively harmless atoms. So if 

we could find a way of splitting up the molecules after they 

leave a car's engine and before they get pumped out into the 

air, we could crack the problem of pollution or some of it, 

anyway. That's the job that a catalytic converter does. 
a) Working of Catalytic Converter 

In phase first catalytic converter is installed. Exhaust gas 

along sound wave generated at end of exhaust stroke to 

exhaust manifold through E.V. Due to partial combustion 

hydrocarbons (HC), nitrogen oxide (NOx). 

Inside the converter ceramic block is present which 

carries the oxidation & reduction reaction of an exhaust gas. 

The ceramic block consists two section and that are 

platinum and Rhodium and palladium. These are helpful for 

to overcome the harmful gases specially NOx gas. 

2) Reduction Reaction 

 

 
3) Glass Wool 

 
Fig. 2: Glass Wool 

Glass wool is an insulating material made from fibers of 

glass arranged using a binder into a texture similar to wool. 

The process traps many small pockets of air between the 
glass, and these small air pockets result in high thermal 

insulation properties. Glass wool is produced in rolls or in 

slabs, with different thermal and mechanical properties. It 

may also be produced as a material that can be sprayed or 

applied in place, on the surface to be insulated. The modern 

method for producing glass wool was invented by Games 

Slayter while he was working at the Owens-Illinois Glass 

Co. He first applied for a patent for a new process to make 

glass wool. 

4) Recirculating Pipe 

 
Fig. 3: Recirculating Pipe 

If the combustion temperature is high, nitrogen oxides are 

produced in the engine's combustion chamber. The 

combustion temperature in the combustion chamber is 

reduced by recalculating a portion of the exhaust emissions 

back to the fresh intake air. The lower combustion 

temperature results in less nitrogen oxide. 

5) Design Muffler 

 
Fig. 4: Design Muffler 

6) Action Plan 

Sr. No Phases Expected 

Phase  I Literature Review 

Phase  II Theoretical Analysis 

Phase  III Result analysis 

Phase  IV Testing and report writing 

Table 1: Action Plan 

VI. SCOPE FOR FUTURE WORK 

1) Tube mufflers with different porosities and different 

inlet/outlets. 
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2) True hybrid silencer could be designed easily and 

quickly for excellent performance. 

3) Folded stainless steel sheet is used except hallow iron 
pipe. 

4) Inside all three phase we can use glass wool. 

5) All three phase present inside silencer get connect to 

each other regarding for maintenance. 

6) We can get modify the third phase by mixing the 

charcoal & vinegar solution. 

VII. CONCLUSION 

On basics results obtained from the experimental 
investigation on both the original silencer and model 

silencer of a single cylinder petrol engine. Hence it has been 

identified as optimal designed silencer. 

The heat dissipation is quicker than the original 

silencer. Its value decreases about 200c approximately. In 

this project, an innovative suction muffler concept is 

presented. Based on detailed analyses of conventional 

suction mufflers, which generally consist of a shell, different 

chambers and tubes, an additional component a 

recalculating pipe is introduced. The integration of a 

recalculating pipe seems to be a possibility to increase the 
compressor performance by reducing the superheating of the 

working medium and by keeping the pressure drop at a low 

level. This is due to uniform distribution of heat with the 

help of glass wool added in it. 

The silencer failure due to cracks is reduced with 

the help of heat dissipation material. The backpressure 

developed inside the silencer has reduce due to decreases of 

exhaust gas velocity. In general model silencer i.e. optimum 

designed silencer improves the performance and life with a 

significant reduction in silencer failures. 
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