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Abstract- In our day to day life we have to suffer from many air pollution related problem. The air pollution is mainly 
caused due to the exhaust from the vehicles, industries, power plants.   The main pollutants in the exhaust are the carbon 
monoxide (CO), unburned hydrocarbon (UBHC), oxides of nitrogen (NOx) and Lead. so, our main objective is to reduce the 
air pollution by using aqua exhaust test rig .And from this point of view ,we have to control over the noise and emission of 
the exhaust. By fitting aqua exhaust at the end of exhaust pipe we can reduced not only noise but also harmful gases present 
in the exhaust. Sound produced under water is less hearable than it produced in atmosphere. The small sprocket in the water 
molecule lowers the amplitude of the sopund waves. So, by using this property of water which reduce the noise pollution 
hence its name as AQUA EXHAUST. Instead of using catalytic converter, use of cheap chemicals and easily available 
charcoal reduces the more amounts of air and noise pollution.  According to design the main advantage of aqua exhaust it is 
best efficient in industrial sector. Eg. Cashew factories. 
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I. INTRODUCTION  
 
Now a days Air pollution is major problem. The main 
pollutants contribute by automobiles are (CO), 
UBHC, (Nox) and Lead etc.  Other sources such as 
electric power generating stations, industrial and 
domestic fuel consumption refuse burning, industrial 
processing. So it is imperative that serious attempts 
should be made to conserve earths environment from 
degradation. As petrol and diesel engines are main 
contributors in various fields we cannot ignore the 
harmful effects of the large mass of the burnt gases, 
which erodes the purity of our environment every 
day. This system can be safely used for petrol and 
diesel base systems which could be used in 
Inflammable atmospheres, such as refineries, 
chemical processing industries, open cast mines and 
other confined areas, and toxic gases are to be 
reduced to acceptable limits before they are emitted 
out of this atmosphere, which otherwise will be 
hazardous and prone to accidents. 
 
An aqua exhaust System is designed to replace 
conventional engine silencers on broad structures. 
With it is light weight and slender design, it offers a 
minimum emission contents and entire exhaust 
system for low noise and reduced backpressure. It is 
used to control the noise and emission in IC engines. 
The reason why we go for aqua exhaust is, in today 
life the air pollution causes physical ill effects to the 
human beings and also the environment. The main 
contribution of the air pollution is automobile 
releasing the gases like carbon dioxide and unburnt 
Hydrocarbon. It is mainly dealing with control of 
emission and noise, by using Activated charcoal, 
perforated tube and outer shell it is constructed. An 
aqua exhaust is fitted to the exhaust pipe of engine. 
The activated charcoal filters the harmful sulphur and 
nitrous content produced from the engine. It is tested 

in single cylinder 4- stroke diesel engine the noise 
and smoke level is considerable less than the 
conventional silencer, no need of catalytic converter 
and easy to install. In the addition of using lime water 
we can also alternatives which increase the efficiency 
of aqua exhaust. 
 
II. LITERATURE REVIEW 
 
There are lot of techniques is being made to reduce 
the air pollution from petrol and diesel engines and 
regulations for emission limits are also imposed.  
 
1.IJSTM(AQUASILENCER)(2016), 
Rahul.S.Padval,  Nitin.V.Patil ,Mahendra.P.Pachare 
(Lime water wash method, Absorption process Due to 
use of water as a medium sound reduces these system 
having pollution free emission and smokeless. 
 
2. IJEIT (Design and Development of Aqua 
Silencer) 
(2016 ) Akhil Anil Kumar, Anoop, Aquib Jawed.  
cheap chemicals like lime water, activated charcoal 
and water. It has been experimentally observed that 
the aqua Exhaust is successfully effective in reducing 
emission of gases from the engine exhaust. 
 
3. IRJET (Design and Analysis of Aqua Silencer) 
(2017) Abhiram Saraf, Tejas Khese, Tarang Shah, 
Gaurav Gaikwad,  S.D. Bhaisare. 
 
1. Lime water wash method 
2. Adsorption process (using charcoal) experimental 
results that Aqua Exhaust is more effective than 
conventional Exhaust by reducing the exhaust gasses 
emissions by using perforated tube and Charcoal. 
A. problem statement 
As we seen the running situation, increasing air 
pollution is the most important problem related public 
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health issues. Numerous solutions are available to 
reduce the air pollution. But it is very important that 
the solution must be simpler and economical to users. 
The large amount of air pollution causing vehicles 
and industries used mostly low cost equipments. By 
using aqua exhaust we give the best economical 
solution for the industries. Therefore working on the 
problem regarding to use of aqua silencer such as by 
using different solutions we increase the efficiency at 
low cost. 
 
B. objectives 
The pollution causing components are mainly spread 
through water and air. The engine emission and 
industrial exhaust contains air pollutants and other 
species. Almost all pollutants are toxic in nature. 
Some of the examples are CO, CO2, NOX, and 
Hydrocarbon .Hence, removal of these pollutants was 
selected as the primary concern. There are many 
techniques used in developed countries for emission 
control but that are very expensive. For the 
developing countries it is necessary to use low cost 
techniques. Therefore by use of some cheap and low 
cost chemicals as an effective adsorbent, will give 
effective solution in easily available component. Thus 
the objective is to reduce the toxic component from 
the exhaust by using aqua exhaust. 
 
C .Construction and working 
Aqua exhaust is simple in construction and also 
effective in working. Basically in aqua exhaust is 
placed at the end of the vehicle exhaust pipe or at the 
end of any industrial exhaust, which is installed with 
perforated tubes. Perforated tube is nothing but tube 
with different types of hole. Where, it may be of 
different shapes and sizes. By using perforated tube 
the high mass is converted into low mass bubbles. 
Around the circumference of the perforated tube, a 
layer of charcoal is provided and further metallic 
mesh covers it, by which displacing of charcoal layer 
is not done .charcoal has high adsorption capacity. So 
it adsorbs the pollutants from the exhaust, and 
remaining gases may dissolve into water. Here we 
can use lime water or urea as a cheap solution. A 
small opening is provided at the top for removal of 
exhaust gases. and also small opening at the bottom 
as drain plug for cleaning  of the container. And filler 
plug at the top for filling the water. The non-return 
valve is provided at the entry of aqua exhaust which 
prevents the back flow of water and gases in the 
engine. 
 
By using such simple construction we reduce the 
pollution. 
 
There are two methods: 

1. lime water wash method  
2. adsorption process by using charcoal 

 

 
 

 
PERFORATED TUBE 

 
Lime water wash method 
Lime wash is a mixture of slaked lime. The water is 
treated with slaked lime. Quantitative analysis of 
water has to be taken for this process. After mixing 
the heavy precipitates, they settle down as sludge at 
the bottom of the tank and they are thus removed 
from time to time. Lime can neutralize any acid 
present in the water. SO2 is removed from the flue 
gases forming calcium sulphate. The precipitates of 
carbon dissolved as calcium carbonate and 
bicarbonate converts into carbonates. The equations 
are given below. The reactions with water are. 
          

 
 
Adsorption method 
Activated charcoal is available in powdered or 
granular form. As it is highly possess free Valences 
and it is highly porous. Hence it possesses high 
absorption capacity. Activated carbon is mainly used 
for the removal of taste and impurities from the 
public water supplies. Because it has high properties 
of attracting gases, it divided solid particles and a 
phenol type impurity, the activated carbon, usually in 
the powdered form is added to the water either before 
or after the coagulation with sedimentation. 
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BY USING UREA  
 
This the method, where by using urea solution 
amount of NOx get reduce from exhaust. Ammonia 
has been ruled out as a reducing agent, due to toxicity 
and handling issues, and urea appears to be the 
reductant of choice for most applications, stored on 
board in an aqueous solution. To overcome the 
difficulties connected with pure ammonia, urea can 
be hydrolyzed and decomposed to generate ammonia.  
           CO (NH2)2→ NH3 + HNCO 
           HNCO + H2O → NH3 + CO2 
 
It seems that urea, as ammonia source, is the best 
choice for such applications as urea is not toxic and 
also can be easily transported as a high-concentration 
aqueous solution. As a result, NOx can be reduced 
with not only ammonia but also the urea itself and its 
decomposition by product, HNCO, 

 
 
Even though the use of urea in the reduction of NOx 
from the flue gas streams of power plants is a well-
established method, there have not been many studies 
on the use of urea as a reductant in treatment of the 
exhaust of lean-burn engines. The subject invention 
provides a method for selective reduction of oxides of 
nitrogen, particularly nitric oxide, in the presence of 
oxygen at elevated temperatures in combustion 
effluents. The combustion effluent may be from any 
combustion device. This includes utility, power plant 
boilers, industrial and commercial boilers, process 
furnaces, MHD combustors, stationary and mobile 
gas turbine engines, stationary and mobile spark 
ignited and diesel engines, incinerators, and any 
combination thereof, such as supplementary-fired 
combined cycle power plants. The urea solution may 
be varied widely as to concentration, up to saturation, 
but generally not less than about 10 weight percent, 
preferably not less than about 20 weight percent. 
Single solvents may be employed, or mixtures of 
solvents. 
 

 
Small spheres of ammonia known as prills 

C. Design and calculation 
 

 
Experimental setup 

 
Two stroke petrol engine bike silencer. 

 
Engine specification 
Model       : Bajaj spirit 
Bore (D)    :42.6 mm 
Stroke (L)   :42 mm 
No. of cylinders (n): 1 
Engine power: 3.6 BHP @ 6500 RPM 
Max. Rpm: 7000 RPM 
Allowable back pressure for muffler= not 
available (in H2O) 
To find fundamental frequency 
Cylinder firing rate (CFR) 
CFR =RPM/60 for two stroke engines 
CFR = 7000/60 
        =116.66 Hz 
Engine firing rate (EFR) 
 EFR = no. of cylinders * CFR =1*116.66 
                                                    =116.66 Hz 
 Muffler volume calculations 
Swept volume (Vs) = (Π * D2*L)/4 
                                 =59.83 cc 
             =0.05983 lit 
Volume to be considerds for calculations 
Volume = no. Of cylinders * Vs 
              =1 * 0.05983=0.05983lit 
 Silencer volume (Vm) = factor * considerd 
volume 
                                      = 25* 0.05983 
                                      = 1.495 lit 
Assumed factor =25 
Volume can be changed on the space 
constraint 
Diameter Of muffler calculated as 
Vm = (Π * D2*L)/4  
D = 91.75mm 

 
By, considering standard diameter as 100 mm. 
And, we take L= 342 mm by studying various 
muffler length and as per the size consideration. 
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DESIGN DRAFTING 

 
CAD MODEL 

 
 

III. EXPERIMENTAL TESTING AND RESULT 
 

1. BY USING CONVENTIONAL SILENCER 

 
 
2. BY USING CHARCOAL AND WATER 

 

3. BY USING CHARCOAL AND LIME WATER  

 
 
4. BY USING UREA 

 
 
IV. RESULT 
 
1. BY USING CONVENTIONAL SILENCER 

 
 
2. BY USING CHARCOAL AND WATER 

 
 
3. BY USING CHARCOAL AND LIME WATER 
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4. BY USING UREA 

 
 
V. FUTURE SCOPE 
 
In the recent years there is increase in transportation 
rate and industrial waste. Due to large amount of 
exhaust gases emits in the environment, in order to 
control over this pollution we have to use cheap 
chemicals like lime and urea, for the developing 
countries. At this stage aqua exhaust is the best 
solution for stationary internal combustion and in 
heavy vehicles. For better efficiency after the further 
research we get compact design as per the design 
consideration. 
 
A. Conclusion 
1. Vibration less running of engine 
2. Easily engine gets start 
3. Emission and Noise is controlled at greater level 
4. Reduction in rise in temperature from vehicle 
exhaust Due to water 

5. No harmful effects of ppt. 
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