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Abstract - The usage of automobile has been increased tremendously in last decade. Higher usage of automobile leads to 
increase air pollution, sound pollution and emission to the environment. Pollution is the most challenging problem of our 
society. It creates various negative impacts on environment as well as human body. Negative impacts turn into hazardous 
diseases. Exhaust system design of automobile is a prime parameter to control the air pollution. Noise pollution and air 
pollution is major concern for the pollution. Pollution level along with noise level had been measured of two metropolis for 
analysis. “Aqua-Silencer” is an auxiliary device for a vehicle which will helpful to reduce the level of emission at a time of 
exhaust. This device works on the principle of absorbing the sound with the help of porous property of water. From the 
literature survey, it has been carried out that water has porous structure in molecular view. Sound trapped in this porous and 
hence it reduced the sound level. The porous property tends to solve the problem of noise pollution only, but the air pollution 
is significant problem than the sound pollution. To solve the air pollution problem suitable liquid has been found, which is 
higher denser than air. Liquid circulated inside the silencer by pump and due to its higher density, it absorbs the emission 
particles. Prototype has been made and tested with vehicle for actual results. Existing silencer design and Aqua silencer 
design compared with the help of P.U.C. results.  In most of the case we found that the sound level is decreased up to 30 
decibels while emission reduced up to 20 % to 30 %. This fruitful result of aqua silencer will be helpful to make a globe 
green again.  
 
Index terms - Air pollution, noise pollution, perforated pipe, Aqua silencer. 
 
I. INTRODUCTION 
 
Since the 20thcentury, the role of vehicles has been 
become highly imperative. It is used through the 
world as a mode of transportation. These number of 
vehicles consumes petrol and diesel for combustion 
this leads to increase more amount of hazardous gases 
like CO2 and CO, HC into environment.  
 
Noise pollution is also increased with the air 
pollution. There are mainly two types of pollution 
occurs due to the automobile in the form of exhaust 
and during its operation. 
 
Air pollution:  
Air pollution is defined as the presence of one or 
more contaminants in the atmosphere such as dust, 
fumes gas, mist, odors, smoke or vapor in quantities, 
of characteristics, and of duration. These pollutants 
are hazardous to human, plant as well as wild life and 
monuments. 
 
Sound pollution: 
Noise pollution or noise disturbance is the disturbing 
or excessive noise that may harm the activity or 
balance of human or animal life. The source of most 
outdoor noise worldwide is mainly caused by 
machines and transportation systems, motor vehicles, 
aircraft, and trains. Outdoor noise is summarized by 
the word environmental noise. Poor urban planning 
may give rise to noise pollution, since side-by-side 

industrial and residential buildings can result in noise 
pollution in the residential areas. 
 
II. THE SURVEY 
 
In metropolis there are lots of commuters on the road, 
so it turns into traffic congestion. It is a grave yet 
underrated problem. Major problems due to Traffic 
congestion are Noise pollution & Air Pollution. 
Interesting literature survey has been carried out.  
 

 
Level of pollution has been measured at various zone 
of two metropolis (Rajkot and Jamnagar). Education 
zone, recreational area, industrial area and 
commercial area, these four zones are taken for 
survey.  Level of pollution had compared with the 
level of pollution with the permissible level by CPCB 
(Central Pollution Control Board). The results of 
literature survey has been shown in table 1.   
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From the survey, it is clearly observed that level of 
pollution is quite higher in Rajkot as compared to 
Jamnagar. The rate of pollution level is rising very 
rapidly; hence there is need of several alternatives to 
tackle the pollution. Aqua silencer is such a possible 
solution to reduce the level of sound and air pollution 
due to automobiles. 

 
III. CONCEPT DEVELOPMENT 
 
Aqua silencer has a concept that use water as filter 
the noise as well as the harmful particulate emissions 
that come out of the automobiles. 
At the first stage of research, back pressure analysis 
at various position of device has been carried out. 
Reduce the back pressure is the most challenging 
task.  
 
This device is used to reduce the level of emission 
from vehicles. This device works on the principle of 
absorbing the sound with the help of porous property 
of water. Problem of sound pollution only, but the air 
pollution is major apprehension than the noise 
pollution, to solve the problem we found the 
appropriate liquid which will be filled inside the 
silencer accessories and due to its higher density in 
comparison to air, it also absorbs the emission 
particles. Hence we were able to solve the both 
problems of vehicle. 
 

Figure 1: Our Device: Line representation. 
 
The line diagram of our design has been shown in 
figure 1, it shows the arrangement our device at the 
end of the automobiles. We had tackled out 
experiment in the same connection as shown in the 
figure. 

 
IV. DESIGN AND CONSTRUCTION 
 
There are mainly four components which are 
described below. 
Component of Aqua Silencer: 

 Perforated tube 
 Outer shell 
 Muffles 
 D.C. Pump 

 
Figure 2: Our Device: Muffler Cross sectional view. 

 
The Aqua silencer is made by CRC (cold raided 
carbon) material. In this device two perforated tube 
with aluminum alloy is installed. On the perforated 
tube the muffles are attached in a particular design 
which gives the simple harmonic motion to the 
exhaust gases. It will be helpful to increase reaction 
time. With the help of pump on the upper part of 
silencer, the water circulates inside the perforated 
tube. The whole system is closed and there is an 
inside tank with filter which helps to clean the water 
regularly and the pollutants can be stored, and it can 
be used for further decomposition. 
 
V. WORKING 
 
As the exhaust gases enter into the Aqua silencer, the 
perforated tube converts high mass bubbles in to low 
mass bubbles after that they pass through charcoal 
layer which again purify the gases. It is highly porous 
and possesses extra free valences so it has high 
absorption capacity. Passing through the Silencer 
casing, the exhaust gases react with water sprinkle 
which is coming from the pipe of aluminum. 
Aluminum also having the blow holes and muffles 
with suitable Arrangement. To provide the muffles in 
casing, the reason behind it is to give the path to the 
gases like wave and because of that the interaction 
time between the water and exhaust gases is 
increases. As the water having the porous property 
the sound is being trapped in these porous and hence 
the sound level decreases. And as the air pollution 
terms mean solid particles in air. In normal condition 
the particles are free to move due to lower density of 
air, while in our case the exhaust gas has to pass 
through water sprinkle, and as the density of water is 
1000 hence the solid particles are not free to move 
hence they get trapped in the water. So we are able to 
reduce air pollution as well as sound pollution. 
Mainly our device is work on water’s porous property 
and when the exhaust gases are reacting with it we 
achieve more efficiency of silencer. Prototype of aqua 
silencer is shown in figure 3. This device should be 
pre install to all the newly automobiles, also it could 
be retro fitted to existing one. Various testing perform 
on this prototype. 
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Figure 3: Our Device: Manufactured Prototype. 

 
We had installed this silencer as an accessory in the 
vehicles and tested it and got the fruitful results. 
 
VI.    AIR POLLUTION CONTROL 
For the effect of pollutants with our innovative design 
real environment test has been tackle out. We had 
issued Pollution Under Control Certificate (PUC) 
from registered center for the current silencer and 
innovative design. This testing able to give the level 
of CO, CO2, HC and O2. 
The Experiment is able to detect the levels of major 
pollutants like CO (Carbon Monoxide), CO2 (Carbon 
Dioxide), HC (Hydro Carbon). The issued PUC are 
shown in figure 3 and 4 respectively. 

 
Figure 4: Engine exhaust without device 

 

 
Figure 4: Engine exhaust with our device 

 
The comparison of PUC results is shown in table 2. It 
is clearly examined that as compare to existing deign, 
aqua silencer has emphasize impact to reduce the 

pollutants. It is found that our innovative device is 
able to reduce the level of air pollution especially the 
HC (Hydro carbon) and CO (Carbon Monoxide). CO 
is the major harmful pollutant as it is an incomplete 
burnt carbon. As compare to existing design it works 
with quite efficiently.  

 

 
With 

Existing 
Design 

With Aqua 
Silencer 

Prescribed 
Limit 

CO 3.2 % 2.54% 3.5% 
CO2 2.32% 2.46 % 2.54% 
HC 901 706 4500 

Table 1: PUC Comparison of existing silencer with our device 
 
VII.   NOISE POLLUTION CONTROL 
For the testing of our device is to find out the 
reduction in the level of noise pollution. We had 
connected our device at the place of conventional 
exhaust system. With the help of decibel meter we 
identified the value of noise level. This experiments 
performed in two parts. In the first part the level of 
sound has been measured in the normal condition. In 
the second part our device is connected at the end of 
engine exhaust, and measured the new level of sound 
pollution. It has been observed that with our device 
sound level is reduced up to some extent. Figure 6, 
shows the reduction of sound level.  
 

 
Figure 6: Silencer’s sound VS. Engine sound without our 

device 
The figure 6 shows the comparison of sound at 
Engine (Vertical Axis) and at Exhaust of the vehicle 
(Horizontal Axis), the sound increases as we increase 
the rpm of the engine. Here we had measured the 
value of sound at both places (Engine and Exhaust). 
The graph shows the increase of sound level as the 
rpm of the engine. 

 

 
Figure 7: Silencer’s sound VS. Engine sound with our device 
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The figure 7 shows the graph between level of sound 
at engine (Vertical Axis) and at Exhaust of the 
vehicle (Horizontal Axis) with our device installed at 
the end of the exhaust. The graph shows a decline 
after certain limit which means that at higher rpm our 
device is more efficient in absorbing sound. Hence 
from the experiment we understood that the device is 
capable to reduce sound pollution  
 
CONCLUSION 

 
Automobiles are the prime source of the 
transportation. It is need to control the exhaust 
emission. It can be achieved by doing modification in 
silencer design. The appropriate amendment leads to 
reduce emission. 
 
In the present work, newly designed silencer analyzed 
for better efficiency as well as reducing the harmful 
pollutants particles. It was observed that “Aqua 
Silencer” is enough to control the carbon footprints 
up to 30%. It is found to be more appropriate than 
existing silencer design. It is also being helpful to 
reduce noise level as well. P.U.C. results of existing 

design were compared with new silencer results, and 
found to be reduction in emission. 
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