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ABSTRACT 

 

In this Paper To conserve the earth’s environment from degradation and also the public health from Air 

pollution it is very imperative then serious steps are to be taken for preserve them and Aqua silencer is an 

attempt to do so. Aqua silencer found its application for dealing with the emission and noise. An aqua silencer 

is generally attached to the exhaust side of engine. In this Aqua silencer both the Lime stone water method and 

Carbon absorption method are used. The gases like HC, CO from the engine exhaust are consume. The final 

emission is analyser and the reduction of gases HC, CO is measured. 
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I. INTRODUCTION 

 

  Air pollution is a major problem. The main pollutants aid by automobiles is (CO), Un-burnt Hydro Carbon 

(UBHC), NOX and Lead etc. Other causes of pollution are electric power generating stations and Industries. So 

it is assertive that serious attempts should be made to conserve earth’s environment from degradation. An aqua 

silencer is an pursuit in this direction. It mainly finds its applications in controlling of emission and noise. An 

aqua silencer is installed to the exhaust pipe of an engine. Air pollution is because of chemicals, sum of all solid 

and liquid particles suspended in air and biological materials that cause harm or discomfort to humans or other 

living organisms or damages the natural environment. These items called pollutants can occur naturally or they 

can be produced by human activities. Hazardous waste include antigen, salt particles, smoke from forest fires, 

and gases from organic waste, Most pollution is due to by human activities is directly or indirectly the result of 

burning of fuels in furnaces or engines. 

II. OBJECTIVES 
 

1. To test the ability of aqua silencer to remove air pollutants from the exhaust of IC engine. 

2. To test the ability of aqua silencer in reducing the noise lever of the engine exhaust. 

3. To check the performance of aqua silencer over the conventional silencer. 

4. To check the absorption capacity of charcoal layer this is placed in the silencer. 

5. To understand the advantages and boundaries of aqua silencer over conventional Silencer. 

6. To reduce emissions of toxic gases by 10 to 20 percentage then existing system.  
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III. ANALYTICAL DRAWING OF AQUA SILENCER 

 

 

 
 



Vol-6 Issue-1 2020             IJARIIE-ISSN(O)-2395-4396 
    
 

11465 www.ijariie.com 1320 

      
Cross Section of Silencer                                             Charcoal layer 

 

IV. SCOPE  

  An Aqua silencer is a device used to filter the pollutants produced from automobiles exhaust such as CO, 

unburnt hydrocarbon, NOx and Lead. An aqua silencer is fitted at the exhaust of the vehicle. It is the 

modification of conventional silencer. It is basically consist of perforated tube, charcoal, non-return valve, outer 

shell and lime water. The Silencer is basically design to control the emission from engine exhaust and noise 

level. In aqua silencer the main component is perforated tube which consists of number of different diameter 

holes. Generally these are 4 set of holes on perforated tube is provided. The charcoal layer is placed on the 

circumference of the perforated tube. Whole unit is placed in the cylindrical shape container. The exhaust 

coming from the engine is passed through the perforated tube through non return valve. Then the emission and 

noise level is measure at the outlet. First the test will carried out using conventional silencer and then we will 

compare the result with aqua silencer. The silencer is design by considering the standard dimension of vehicle 

.As per design methodology we benchmarked same kind of engine models to set the target of transmission loss 

of muffler. But the major disadvantage of this silencer is that it occupies more space. Hence this silencer is not 

used on the vehicle which is compact in size. The further modification is possible in this silencer to reduce its 

size make it compact. 

 

 

V. CONSTRUCTION 

 

A. Outer shell 

The whole setup will kept inside the outer shell. The water inlet, outlet and exhaust tube was given in the shell 

itself. The initial step deals with manufacturing the outer shell of the silencer. The shape of the outer shell has a 

cylindrical shape. 

B. Perforated Tube 

The perforated tube is fitted at the inlet side of the silencer from which exhaust gases will pass. It is the tube of 

small diameter and long length. The number of holes of different diameter is drilled on the perforated tube so 

that the large bubbles of exhaust will be break into small gas bubbles. 

C. Activated Charcoal Layer 

The charcoal layer has more soaking capacity because it has more surface area. This charcoal is called as 

activated charcoal. It is produced by heating the charcoal for several hours in a burner. Its surface area gets 

increased. Charcoal coating is given on the surface of the perforated tube. Charcoal is highly absorptive and 

possesses extra free valances. So the charcoal is a good absorbing medium. Hence the gases may purify. 

Different types of charcoal are available. But activated carbon charcoal is commonly used in twin filter silencer. 
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D. Cover plate 

To complete the outer shell the two cover plate are employed on the both the sides of the shell. These cover 

plate is directly welded to the outer shell using Oxy-Acetylene welding. The flow rate of gas is properly 

controlled for the perfect weld. 

 
Final Assembly of Aqua Silencer 

 

VI. WORKING 

  
 Dismantling the silencer from the Bike                 Aqua Silencer Assembled To The Bike 

 

An Aqua silencer is an developed version of a normal silencer. As the exhaust gases come into the aqua silencer, 

the perforated tube transform high mass bubbles into low mass bubbles, after that they come into contact with 

lime water they chemically react with it and Enter through the charcoal coating which again purify the gases. 

The gases like HC, CO are soaked from the emission. The charcoal is highly absorptive and has extra free 

valences so it has high absorption capacity. The filtered gases are then released into atmosphere. The polluted 

lime water which has precipitates of calcium carbonate and bicarbonates in the aqua silencer is supplanted once 

in a year. The charcoal layer is enclosed with an outer shell which is filled with water. Sound generate under 

water is less audible than sound produced in atmosphere. This is mainly because of small sprockets in water 

partials, which decreases its amplitude thus, decrease the sound level hence aqua silencer minimizes noise and 

pollution. 

 

VII.CHEMICAL PROCESSES 

1. Treatment with water 

In aqua silencer the water gets polluted by the abate gases. The exhaust gases merge with water to developed 

carbonates, acids like carbonic acid, sulphuric acid, and Nitrous acid. The petroleum products contain phenols, 

which gives suffocating smell. The sulphur gas combines with water to form hydrogen sulphide, which give 
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rotten egg smell. These should be controlled to prevent the water pollution. To control the water pollution 

following techniques are used in this project. 

a) Lime water wash method. 

b) Absorption method. 

 

a) 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 wipe out any acid present in the water. SO2 is removed from the flue gases forming calcium sulphate. 

The precipitates of carbon decompose as calcium carbonate and bicarbonate converts into carbonates. The 

equations are given below. The reactions with water are. 

CO (g) + H2O (l) ⎯→ ⎯ CO2 (g) + H2 (g) 

2HCL + Ca(OH)2..........CaCl2 + 2H2 

H2SO4 + Ca (OH) 2...........CaSO4 + 2H20 

Ca (OH) 2(a) + CO2 (g) ⎯→ ⎯ CaCO3(s) + H2O (l) 

CaCO3 + H2O + CO2 ⎯→ ⎯ Ca (HCO3)2 (colourless) 

Thus the harmful gases are transforming into precipitates and are removed from aqua silencer. 

 

 

b) Absorption process 

 Powdered form of Activated charcoal, which is available frequently is used in the aqua silencer. It has high 

valences and is porous in nature, which enables high Absorption capacity. It has excellent properties of 

attracting gases, it’s finely divided solid particles enable absorption of gases. The water is combined with 

charcoal before the coagulation with the sediment, which is in reality in powdered form. 

 

VIII.CONCLUSION 

This project examine the smoke content of the exhaust gas firstly and after treatment and it was found that there 

is a considerable reduction in the emission as pointed out by the test result. The aqua silencer is more effective 

in the reduction of emission from exhaust gases from the engine using perforated tube and charcoal. The black 

carbon smoke produced by using conventional silencer is more. By using aqua silencer the black smoke is 

considerably reduced. As the HC is more hazardous for the human life, it emission should be effectively 

controlled. The percentage of HC is reduced by the 15% than by conventional silencer. It was observed that 

“Aqua Silencer” is enough to control the carbon footprints up to 40%. It is found to be more appropriate. The 

CO2 reduced by the aqua silencer is more than by conventional silencer. This is because of presence of charcoal 

layer which have high absorption capacity. 

In aqua silencer by using water as a medium the sound can be lowered effectively. As the sound is less hear able 

in water, the noise level is decrease by 20% than b conventional silencer. The water contamination is found 

negligible in aqua silencer. It is pollution free emission with zero content of smoke, It is also very cheap. It finds 

its applications for both for two wheelers and four wheelers and also can be used in industries. 
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