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Abstract— Air pollution is most important from the public 

health of view, because every individual person breaths 

approximately 22000 times a day, inhaling about 15 to 22 kg 

of air daily. Polluted air causes physical ill effect decides 

undesirable aesthetic and physiological effects. Air pollution 

can be defined as addition to our atmosphere of any material, 

which will have a dexterous effect on life upon our planet. 

The main pollutants contribute by automobile are carbon 

monoxide (CO), unburned hydrocarbon (UBHC), oxides of 

nitrogen (NOx) and Lead. Automobiles are not the only 

sources of air pollution, other sources such as electric power 

generating stations, industrial and domestic fuel 

consumption, refuse burning, industrial processing etc. also 

contribute heavily to contamination of our environment so it 

is imperative that serious attempts should be made to 

conserve of our environment from degradation. An Aqua 

Silencer is an attempt, in this direction, it is mainly dealing 

with control of emission and noise. An Aqua Silencer is fitted 

to the exhaust pipe of engine. Sound produced under water is 

less hearable than it produced in atmosphere. This mainly 

because of small sprockets in water molecules, which lowers 

its amplitude thus, lowers the sound level. Because of this 

property water is used in this silencer and hence its name 

AQUA SILENCER. The noise and smoke level is 

considerable less than the conventional silencer, it is cheaper, 

no need of catalytic converter and easy to install. 

Key words: Aqua Silencer, Emission Control, Noise 

Pollution, Charcoal, Water, Air Pollution 

I. INTRODUCTION 

 Introduction to Aqua Silencer 

Diesel engines are playing a vital role in Road and sea 

transport, Agriculture, mining and many other industries. 

Considering the available fuel resources and the present 

technological development, Diesel fuel is evidently 

indispensable. In general, the consumption of fuel is an index 

for finding out the economic strength of any country. In spite, 

we cannot ignore the harmful effects of the large mass of the 

burnt gases, which erodes the purity of our environment every 

day. It is especially so, in most developed countries like USA 

and EUROPE. While, constant research is going on to reduce 

the toxic content of diesel exhaust, the diesel power packs 

find the ever increasing applications and demand. This 

project is an attempt to reduce the toxic content of diesel 

exhaust, before it is emitted to the atmosphere. This system 

can be safely used for diesel power packs which could be used 

in inflammable atmospheres, such as refineries, chemicals 

processing industries, open cost mines and other confined 

areas, which demands the need for diesel power packs. For 

achieving this toxic gas are to be reduced to acceptable limits 

before they are emitted out of this atmosphere, which 

otherwise will be hazardous and prone to accidents 

 Reduction of Abnoxious Exhaust Particulates 

The principle involved is by bubbling the exhaust gas through 

the scrubber tank containing an alkaline solution, here the 

temperature of the gases is reduced, while most of the oxides 

of nitrogen in the exhaust are rendered non – toxic. The highly 

dangerous carbon monoxide is not such a menace in diesel 

exhaust, as it does not exceed 0.2 percent by volume, where 

as in petrol engines the CO content may be as high as 10 

percent. A lime stone container in the scrubber tank reduces 

the considerable percentage of Sulphur – di – oxide presents 

in the exhaust. 

 Measurement of Exhaust Gas Content Analysis and 

Control 

For measuring the contents of the exhaust gas, provisions are 

made to take samples between engine outlet and scrubber 

inlet and after the scrubber outlet before the gases are let-out 

to the atmosphere. These sampling points enable us to 

measure the exhaust gas content before and after scrubbing. 

The difference is evaluated and effective control is initiated. 

The samples are analyzed by using an oats apparatus of the 

system. 

 Need of This System 

There has been an increasing concern in recent years over the 

increasing transportation and discharge of industrial waste 

waters into the environment. The automobile emission 

contains air pollutants and other species. Almost all pollutants 

are toxic in nature. Some of the examples are CO, CO2, NOx, 

and Hydrocarbon. Among the air pollutants, all are most 

effective pollutants. Hence, the removal of pollutants was 

selected for the present study. Several expensive techniques 

are available in developed countries. But in developing 

countries like India is not applicable since adsorption 

technique is less expensive and economically feasible, it has 

been selected for the present study using some cheap cost 

chemicals as an effective adsorbent. Therefore, the objective 

of the present work was to test the ability of some chemicals 

in removing air pollutants from automobile emission. 

 Working of Aqua Silencer 

 
Fig. 1-1: Working of Aqua Silencer 
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 Basically an Aqua Silencer consists of a perforated 

tube which is installed at the end of the exhaust pipe. The 

perforated tube may have holes of different diameters. The 

very purpose of providing different diameter hole is to break 

up gas mass to form smaller gas bubbles the perforated tube 

of different diameters. Generally, 4 sets of holes are drilled 

on the perforated tube. The other end of the perforated tube is 

closed by plug. Perforated tube contains lime water inside it 

which chemically reacts with exhaust gas from the engine. 

Around the circumference of the perforated tube a layer of 

activated charcoal is provided and further a metallic mesh 

covers it. The whole unit is then placed in a water container. 

A small opening is provided at the Top of the container to 

remove the exhaust gases. A U bend is provided at the end of 

perforated tube which functions as a non-return valve which 

prevents the back flow of exhaust gas and lime water back to 

the engine. 

 As the exhaust gases enter in to the Aqua Silencer, 

the perforated tube converts high mass bubbles in to low mass 

bubbles after that they come in to contact with lime water they 

chemically react with it and pass through the pass through 

charcoal layer which again purify the gases. It is highly 

porous and posse extra free valences so it has high absorption 

capacity. Since the charcoal layer is covered with outer shell 

which is filled with water. Sound produced under water is less 

hearable than it produced in atmosphere. This is mainly 

because of small sprockets in water molecules, which lowers 

its amplitude thus, lowers the sound level hence Aqua 

Silencer reduces noise and pollution. 

II. LITERATURE REVIEW 

 Brief Literature Review 

 By Alen.M. A, Akshay.M, Prem Sankar.R, Mohammed 

Shafeeque.M  

 Fabrication and Testing of Aqua Silencer  

In this paper fabrication and testing of Aqua Silencer.  An 

Aqua Silencer is fitted to the   exhaust pipe of engine. The 

activated charcoal filters the harmful Sulphur and nitrous 

content produced from the engine. Sound produced under 

water is less hearable than it produced in atmosphere. This 

mainly because of small sprockets in water molecules, which 

lowers its amplitude thus, lowers the sound level. Because of 

this property water is used in this silencer and hence its name 

AQUA SILENCER. In this the U Bend is provided instead of 

a non-return valve which is a   mechanical device, which 

normally allows fluid (liquid or gas) to flow through it in only 

one direction. The Aqua Silencer was filled with water and it 

is directly connected to the exhaust pipe of the engine. There 

is a chance for the water to get enter into the engine cylinder. 

To avoid this, U bend is used. 

 By Rahul.S. Padval, Nitin.V. Patil, Mahendra.P.Pachare 

 AQUA SILENCER  

In this The main component of Aqua Silencer is perforated 

tube. It fitted at end of exhaust pipe of engine. This perforated 

tube consists of different diameter holes to convert increase 

in mass bubbles to decreasing mass bubbles on perforated 

tube. Generally, 4 sets of holes are drilled. The plug is 

providing to close the other end of perforated tube. The 

activated charcoal layer and metallic mesh covers is provided 

around circumference of perforated tube. The perforated tube 

contains the lime water inside it which chemically reacts with 

exhaust gas from the engine. 

 Mankhiar Ajay B*, Sindhu LS, G. Sasikala 

 An Advancement to Reduce Pollution Effectively by 

Using TI Nanotubes in Aqua Silencer   

In which the purpose of this research is to overcome 

pollutions in an efficient way rather than using conventional 

silencers. The conventional silencer is source route for air and 

noise pollutions. Hence, to reduce these Aqua Silencers are 

used which is the latest invention in the trend to reduce these 

two pollutions yet it has a drawback that the silencer cannot 

fulfill the job as the charcoal and water should be replaced 

and the duration or the lifetime of the silencer function 

gradually reduces. 

 Keval patel  

 Design and Development of Aqua Silencer for Two 

Stroke Petrol Engine  

In this a muffler have been designed which is of supercritical 

grade type and includes all the three attenuation principles 

i.e., reactive, followed by absorptive type muffler, and a side 

branch resonator. The interesting events of the design are 

continuous volume reduction of chambers in the reactive part, 

the flow pipe cross-sectional area is maintained constant 

throughout, a layer of insulation outside the reactive part, the 

placing of side branch resonator compactly, option for tuning 

the resonator using a screw and cylinder. 

 Rishikesh Acharekar, Digvijay Bhujbal, Omkar Bhingole, 

Nitin Sherkar, Prof. Argade R.R. 

 Design, Development and Experimentation of Aqua 

Silencer for Four Stroke Petrol Engine 

In which the Aqua Silencer is connected with the exhaust of 

the pipe with the help of flange and after that the non-return 

valve is connected. The exhaust is passed into the perforated 

tube and then passing through water so emission and noise 

will be reduced in 4 stroke petrol engine. 

 Rawale Sudarshan S.*, Patil Snehal S., Nandrekar 

Amruta A., Abhijeet S. Kabule, Student, KJCOEMR, Pune, 

Faculty, KJCOEMR, Pune 

 Use of Aqueous Ammonia in Silencer for removal of 

CO2, SO2 and NOx from exhaust gases of I.C. Engines 

The major byproducts from the Aqua Ammonia Process 

include ammonium sulphate, Ammonium nitrate and 

Ammonium bicarbonate. Ammonium sulphate and 

Ammonium nitrate are well known fertilizers for certain 

crops. Ammonium bicarbonate has been utilized by certain 

developing countries as a crop fertilizer for over 30 years with 

proven results in farmland practice which enhanced crop root 

development and leaf growth Ammonium bicarbonate was 

rated by Kirk-Othmer as having definite fertilizing value 

Considering all these advantages of ammonia, a concept is 

visualized to implement ammonia as a replacement for 

Platinum and Iridium catalysts in mufflers or silencers. 

Ammonia absorbs SO2, NOx, and CO2 so as to reduce the 

atmospheric pollution. The main advantage of this exhaust 

system is that the whole other systems are unaltered, so this 

concept can be implemented on existing automobiles too. It 

is currently envisioned that the aqua ammonia process can be 

used in automobile exhaust systems to capture all three major 

acid gases (SO2, NOx, and CO2) and also HF, which may be 

present in the flue gases. 
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 S Santhosh Sathish Kumar, S.Richard Brinton, G.Sarath 

Kumar, S.Saravanamanoj 

 Design and Fabrication of Eco-Friendly Aqua Silencer 

The Basically an aqua silencer consists of a perforated tube 

which is installed at the end of the exhaust pipe. The 

perforated tube may have holes of different diameters. The 

very purpose of providing different diameter hole is to break 

up gas mass to form smaller gas bubbles the perforated tube 

of different diameter and thus the huge mass of gas from the 

silencer is spitted into smaller mass and the whole set of 

working tends to be simplified. Generally, 4 sets of holes are 

drilled on the perforated tube. The other end of the perforated 

tube is closed by plug. Around the circumference of the 

perforated tube a layer of activated charcoal is provided and 

further a metallic mesh covers it thus the gas from the 

silencers body tend to be filtered and rectified from those 

hazardous gas. The whole unit is then placed in a water 

container.  A small opening is provided at the Top of the 

container to remove the exhaust gases and a drain plug is 

provided at the bottom of the container for periodically 

cleaning of the container. Also a filler plug is mounted at the 

top of the container. At the inlet of the exhaust pipe a non-

return valve is provided which prevents the back flow of 

gases and water as well. 

 By Akhil Chowdary Bellam, Meka Raghunadh, Akhil 

Chirra and S. Ravi Krishnamoorthy 

 FABRICATION AND TESTING OF AQUA SILENCE  

In which an Aqua Silencer is generally attached to the exhaust 

of 2-stroke engine. In this Aqua silencer both the Lime water 

wash method and Absorption method are used. The gases like 

HC, CO from the engine exhaust are absorbed. The final 

emission is analyzed using an automobile gas analyzer and 

the reduction of gases HC, CO is measured. 

 D.Vasudevan, P.Balashanmugam 

 Development of non-polluted vehicle using Aqua 

Silencer  

The Nitrogen in water under goes Oxidation to form 

ammonia, Nitrate, Nitrite, Nitric acid. This synthesis of 

protein and amino acids is affected by Nitrogen. Nitrate 

usually occurs in trace quantities in surface water. A limit of 

10 mg per liters Nitrate is affordable in drinking water 

 Summary of Literature Review: 

Author Title name Summary 

S. Santhosh Sathish Kumar, 

G.Sarath Kumar 

Design and Fabrication of Eco-

Friendly Aqua Silencer 

By using water as a medium, the sound levels have been 

reduced and by using activated charcoal in water, it 

produces almost pollution-free and smokeless emission 

and is also cheap considering long term use. 

Rishikesh Acharekar1, 

Digvijay Bhujbal2, Omkar 

Bhingole3, Nitin Sherkar4, 

Prof. Argade R.R.5 

Design, Development and 

Experimentation of Aqua-

Silencer for Four Stroke Petrol 

Engine 

We have observed that the emission of ordinary silencer 

for HC and CO are 1836 ppm and 1.64% of volume 

respectively whereas the emissions of aqua-silencer are 

1701 ppm and 1.35% of volume respectively which 

proves that the emissions are reduced by using an Aqua-

Silencer. 

D.Vasudevan1, 

P.Balashanmugam2 

Development of non-polluted 

vehicle using aqua silencer 

It is smokeless and pollution free emission and also it is 

very cheap. This aqua silencer’s performance is almost 

equivalent to the conventional silencer. It can be also 

used both for two wheelers and four wheelers and also 

can be used in industries. 

Table 2.1: Summary of literature review

 Comparison of emission pollutants 

 
 Conventional Aqua 

Pollutants %(or) ppm %(or) ppm 

LOAD 1 

O2 

CO 

NOx 

SO2 

10.9 

5.546 

35 

0 

15.4 

0.807 

12 

5817 

LOAD 2 

O2 

CO 

NOx 

SO2 

6.7 

8.649 

35 

0 

17.2 

1.047 

7 

4946 

LOAD 3 

O2 

CO 

NOx 

SO2 

5.8 

14.26 

58 

8 

20.4 

0.273 

1 

1391 

LOAD 4 

O2 

CO 

NOx 

SO2 

9.3 

9.144 

51 

253 

14.9 

1.632 

7 

961 

Table 2.2: Comparison of emission control 

 PUC testing of two stroke petrol engine. 

 

Prescribed 

standard 

CO 

Measured 

level CO 

Prescribed 

standard 

HC 

Measured 

level HC 

Ordinary 

Silencer 
3.50 0.93 6000 269 

Aqua 

silencer 
3.50 0.22 6000 212 

Table 2.3: PUC testing of two stroke petrol engine 

 Sound characteristics 

 
Sound level without 

Aqua Silencer 

Sound level with 

Aqua Silencer 

Without any 

load 
104.5 db 75 db 

50% load 106.5 db 76.5 db 

100% load 107 db 78 db 

Table 2.4: Sound Characteristics 
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 Comparison of emission with the help of experiment. 

 

 
Fig. 2-1: With and Without Aqua Silencer 

III. AIM & OBJECTIVE 

 AIM: 

“To control the emission and noise by using modified Aqua 

Silencer.” 

 Objective: 

1) To test the ability of Modifying Aqua Silencer for 

minimizing air pollution and reduce noise of emission 

from engine. 

2) To compare the result of Modifying Aqua Silencer and 

Conventional silencer. 

3) To test the Modifying Aqua Silencer for Diesel engine 

and take a reading for emission and noise. 

4) To check the back pressure effect of exhaust gases due 

to perforated tube. 

 Problem Definition: 

 In metropolis there are lots of computers on the road, so 

it turns into traffic congestion. It is a grave yet underrated 

problem. Major problem due to traffic congestion are 

Noise pollution and Air pollution. Interesting literature 

survey has been carried out. Level of pollution has been 

measured at various zone, recreational area, industrial 

area and commercial area, these for zones are taken for 

survey. Level of pollution with the permissible level by 

CPCB (Central Pollution Control Board). From the 

survey, it is clearly observed that level of pollution is 

quite higher in Ankleshwar as compared to Bharuch. The 

rate of pollution is rising very rapidly; hence there is need 

of several alternatives to tackle the pollution. Aqua 

Silencer is such possible solution to reduce the level of 

sound and air pollution due to automobiles. 

 Pollution is most challenging problem of our society. 

Pollution level along with noise level had been measured 

of two metropolises for analysis. “Aqua Silencer” is an 

auxiliary device for vehicle which will helpful to reduce 

the level of emission at a time of exhaust. 

IV. THEORITICAL ANALYSIS & CONSTRUCTION 

 Conventional Silencer: 

A Silencer also known as a muffler and works on the principle 

of "Destructive Interference". Destructive Interference" is a 

topic which we usually learn in our graduation, in this topic 

two waves actually superimpose each other in such a way that 

they get cancelled. It consists of tubes which absorb the sound 

waves coming from the internal combustion engine and 

reflect them back with a phase difference of 180. Due to 

which the sound waves undergo what is called "Destructive 

Interference" and finally nullify each other. But yet not all of 

the sound waves under "Destructive Interference" and hence 

there is always some amount of sound that we hear. 

 Diagram of Modified Aqua Silencer: 

 
Fig. 4-1: Line Diagram of an Aqua Silencer 
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 3D Design of Modified Aqua Silencer 

 
Fig. 4-2: Front view of Aqua Silencer 

 
Fig. 4-3: Isometric view of Aqua Silencer 

 
Fig. 4-4: Top view of Aqua Silencer

 Parts of Aqua Silencer: 

 Perforated Tube:  

The perforated tube consists of number of holes of different 

diameters. It is used to convert high mass bubbles to low mass 

bubbles. The charcoal layer is pasted over the perforated tube.  
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Fig. 4-1: Perforated tube 

 Charcoal Layer:  

The charcoal layer has more absorbing capacity because it has 

more surface area. This charcoal is called as ACTIVATED 

CHARCOAL. It is produced by heating the charcoal above 

1500 0c for several hours in a burner. Its surface area gets 

increased. 

 
Fig. 4-2: Charcoal layer 

 Outer Shell:  

The whole setup was kept inside the outer shell. It is made up 

of iron or steel. The water inlet, outlet and exhaust tube was 

provided in the shell itself. 

 U-Bend:  

The U Bend is provided instead of a non-return valve which 

is a mechanical device, which normally allows fluid (liquid 

or gas) to flow through it in only one direction. The Aqua 

silencer was filled with water and it is directly connected to 

the exhaust pipe of the engine. There is a chance for the water 

to get enter into the engine cylinder. To avoid this, U bend is 

used. 

 Flange:  

A flange joint is a connection of pipes, where the connecting 

pieces have flanges by which the parts are bolted together. 

Here flange is used to connect the silencer to the engine. 

V. CONSTRUCTION OF AQUA SILENCER 

Basically an Aqua Silencer consists of a perforated tube 

which is installed at the end of the exhaust pipe. The 

perforated tube may have holes of different diameters. The 

very purpose of providing different diameter hole is to break 

up gas mass to form smaller gas bubbles the perforated tube 

of different diameters. Generally, 4 sets of holes are drilled 

on the perforated tube. The other end of the perforated tube is 

closed by plug. Perforated tube contains Charcoal water 

inside it which chemically reacts with exhaust gas from the 

engine. Around the circumference of the perforated tube a 

layer of activated charcoal is provided and further a metallic 

mesh covers it. The whole unit is then placed in a water 

container. A small opening is provided at the Top of the 

container to remove the exhaust gases. A ‘U’ bend is provided 

at the end of perforated tube which functions as a non-return 

valve which prevents the back flow of exhaust gas and lime 

water back to the engine. 

 
Fig. 4-7 Attachment of Exhaust pipe 

 
Fig. 4-8: Attachment of perforated tube 

 
Fig. 4-9: Final modified Aqua Silencer 

 Experimental Setup: 
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Fig. 4-1: Attachment of experimental setup 

 First we determine the amount of exhaust gas like 

hydrocarbons, nitrogen etc. which is present in the 4 

cylinder 4 stroke diesel engine without connecting Aqua 

Silencer. 

 Then Aqua Silencer is used and determine the amount of 

exhaust gas by smoke analyzer. At last the reading taken 

for Aqua Silencer. 

 Smoke analyzer tests were carried out for analyzing the 

performance of the silencer. 

VI. RESULT & DISCUSSION  

 Testing Case: 

 Test Using Conventional Silencer: 

Hatridge smoke tester is directly connected to the outlet of the 

silencer. The amount of CO, HC and NOx is determined. The 

observed mean HSU value for using conventional silencer is 

26.2% and the mean value for light absorption is 1.55 𝑚−1. 

 
Fig. 5-1: PUC conventional silencer 

Flush eng cycle     

Avg RPM min RPM max    

 850 2265    

s. no RPM min RPM max KM HSU% Temp. 

1 845 2350 1.40 25.3 80 

2 820 2120 1.55 26.2 80 

3 750 2375 1.45 38.5 80 

4 860 2265 1.30 24.2 80 

Mean  PASS 1.55 26.2  

Table 5.1: PUC conventional silencer 

 Test Using Aqua Silencer With Activate Charcoal: 

Activated charcoal is used in the silencer because of its high 

absorption capability. Activated   Charcoal is placed inside 

the perforated tube. It can Absorb some of the toxic gases 

present in the exhaust.  The observed mean HSU value for 

using Aqua Silencer is 0% and the mean light absorption 

coefficient is 0𝑚−1.  The amount of HSU is decreased in this 

case with respect to test with conventional silencer. 

S. 

no 

RPM 

min 

RPM 

max 

OT 

(0c) 
HSU% 

K (m-

1) 

1 624 1932 27 0.0 0.000 

2 797 1919 27 0.0 0.000 

3 778 1932 27 0.0 0.000 

Avg. 733 1927 27 0.0 0.000 

Table 5.2 PUC Aqua Silencer 

 
Fig. 5-1: PUC with Aqua Silencer 

 
Fig. 5-3: Gas Content of Aqua Silencer 

 Comparison of Conventional Silencer and Modified Aqua 

Silencer 

Particular 
Conventional 

Silencer 

Aqua 

Silencer 

CO (% volume) 7.02 0.018 

HC (ppm 

volume) 
1632 2 

CO2(% volume) 5.36 3.27 

O2(% volume) 14.59 15.87 

NOX(% volume) 3.79 0 

Table 5.3: comparison of Result 

 
Fig. 5-2: Result Comparison 
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VII. CONCLUSION 

 The Aqua Silencer is more effective in the reduction of 

emission gases from the engine exhaust using perforated 

tube, Charcoal water and charcoal by using perforated 

tube the back pressure will remain constant and the 

sound level is reduced.  

 By using perforated tube, the fuel consumption remains 

same as conventional system by using water as a medium 

the sound can be lowered and also by using activated 

charcoal in water we can control the exhaust emission to 

a greater level.  

 The water contamination is found to be negligible in 

aqua silencer. It is smokeless and pollution free emission 

equivalent to the conventional to the silencer. 

 By using Modified Aqua Silencer emission is control up 

to 60-70% 
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