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Abstract 

The main source of the pollution is Exhaust from automobiles and industries. 

Hence to reduce these pollutants from Exhaust of Engine a new technology is 

introduced called Aqua silencer.  The main component due to which the air 

pollution is increasing are (Co),(NOx) and lead which is get exposed from 

vehicles. The other sources such as big factories, electric power, generation 

plants, big industries etc. Aqua silencer is one of the attempt taken in reduce 

the air pollution. It is fitted to the exhaust pipe of engine or system. These 

Silences is used to reduce the noise and control the emission of dangerous 

gases. In aqua silencer the main component perforated tube which consists of 

number of different diameter holes. Generally these are 4 set of holes on 

perforated tube. Charcoal layer is pasted over that tube and it is used to 

convert high mass bubbles to low mass bubbles. The aqua silencer reduces 

emission noise because, the sound produced in aqua silencer under water 

having less amplitude than the sound produced in open atmosphere. The 

charcoal layer which is pasted over perforated tube can control the emission 

using the activated charcoal and highly porous extra free valences so these 

layer having high absorption capacity. 

Keywords: About five key words in alphabetical order, separated by comma. 

 

I.  INTRODUCTION 

An Aqua Silencer is mainly dealing with control of emission and noise in automobile 

exhaust. By using activated charcoal, perforated tube and outer shell it is constructed. 

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 
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level. Because of this property water is used in this silencer and hence its name 

AQUA SILENCER. It is tested in single cylinder 4- stroke diesel engine the noise and 

smoke level is considerable less than the conventional silencer. An aqua silencer is 

used to control the noise and emission in ic engines. The reason why we go for aqua 

silencer 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 

automobiles releasing the gases like carbon dioxide, unburned hydrocarbons etc. In 

order to avoid this type of gases by introducing this aqua silencer, it is fitted to the 

exhaust pipe of 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. The emission can be 

controlled by using the activated charcoal layer and it is highly porous and posses 

extra free valences so it has high absorption capacity. So absorb the gases from the 

engine and release much less position to the environment. The noise and smoke 

level is considerable less than the conventional silencer, no need of catalytic converter 

and easy to install. 

 

II.  LITERATURE REVIEW 

A lot of effort is being made to reduce the air pollution from petrol and diesel engines 

and regulations for emission limits are also imposed. Furthermore, developments in 

petrol and diesel engines, combined with improvements in the vehicles, will make 

fuel consumption reduction of 40% or more in the future cars. One such development 

is improvement of the silencer unit of an engine. This is where an Aqua Silencer 

comes into play. An Aqua Silencer mainly deals with control of emission and noise in 

engine exhaust. It basically consists of a perforated tube which is installed at the exit 

of the exhaust from the engine, which may have holes of variable diameters. This is 

done to divide the gas molecules of large proportions to form gas molecules of 

smaller diameter. Theoretically, four or more sets of holes are made on the perforated 

tube using drilling. The other end of the perforated tube is sealed using a plug. A 

small coating of activated charcoal is provided all around the perforated tube using an 

inner cylinder which holds the charcoal in place and separates the charcoal and lime 

water from the water in the Aqua Silencer. This unit is then placed in a container in 

which water is filled to a certain level. A small opening is provided on the lid of the 

inner box which carries the exhaust from it to the outside using a small diameter pipe. 

A U-bend of pipe is constructed at the end of perforated tube which doubles as a non-

return valve which prevents the back flow of engine exhaust or lime water back into 

the engine. After passing over the charcoal layer, a portion of the gases dissolve into 

the water and finally the exhaust gases escap e t h rough t he op en ing in  t o  

t he atmosphere.                  “Emission” is a t erm  t hat  is used  t o  d escr ibe 

t he t o t alit y o f  und esired  gases and particulates which are released into the air 

or emitted by numerous sources some of the examples are CO, CO2, NOX, and 

Hydrocarbon and the main contribution of air pollution comes from automobiles and 

industrial engines releasing gases like carbon dioxide and not burnt. Hydrocarbons 
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[6]. In addition to heat and water vapor, the pollutants formed in engine exhaust are, 

Carbon monoxide (CO), Carbon dioxide (CO2), Oxides of Nitrogen (NOx), Sulphur 

dioxide (SO2). Particulate and Unburned Hydrocarbons (UBHC), Respirable 

combustible Dust (RCD) . The above polluting contents in the engine exhaust are to 

be controlled by the Aqua Silencer  

 

III.  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 diameter .Generally 4 sets of holes are 

drilled on the perforated tube. The other end of the perforated tube is closed by plug. 

Fig 1 shows the content  

 

Fig 1. Schematic View of Aqua silencer 

 

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 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. 
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1. Experimental Setup Engine Specifications 

Fig 2 depicts the engine setup 

1. Engine : Kirloskar 

2. Fuel : H.S.Diesel  

3. B.H.P : 12 KW  

4. RPM : 1500  

5. Lubricating Oil : SAE 30 

 

 

Fig 2. Experimental Setup 

 

IV. METHODS TO CONTROL THE WATER POLLUTION 

In aqua silencer the water gets polluted by the dissolved gases As in above topics said 

these gases are mixed with water to form carbonate, acids like carbonic acid, sulfuric 

acid, and Nitrous acid etc. the petroleum products contains phenols which gives 

suffocating smell. The sulfur gas mixes with water to form hydrogen sulfide, which 

give rotten egg smell. These should be controlled to minimum the water pollution. 

There are two methods: 

1) Lime water wash method 

2) Adsorption process 

 

1. LIME WATER WASH METHOD: 

The water is treated with the calculated quantities of slaked lime. One should have the 

quantitative analysis of water to go for this process. After mixing the heavy 

precipitates settle down as sludge at the bottom of the tank are removed from time to 
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time. Lime can neutralize any acid present in the water. SO2, gases are removed from 

the flue gases forming calcium sulphate. The precipitates dissolved carbon dioxide as 

calcium carbonate and converts bicarbonate ions into carbonates. The equations are 

given below. 

The SO2 gas is removed from the flue gases forming calcium sulphate  

Ca (OH)2 + SO2. .. .. .. . CaSO3 +H2O 

Neutralizes any acid present in water 

2HCL + Ca (OH)2..........CaCl2 + 2H2O 

H2SO4 + Ca (OH)2........... CaSO4 + 2H2O 

Precipitates bicarbonate as calcium carbonate 

CO2 + Ca (OH)2........CaCO3+2H2O 

Precipitates bicarbonate as calcium carbonate 

Ca (HCO3)2 + 2Ca (OH)2......... 2CaCO3 + 2H2O 

Converts bicarbonate ions (Like NaHCO3, KHCO3 etc.) into carbonates. 

NaHCO3+ Ca(OH)2............ CaCO3 + H2O + Na2 CO3 

 

1.1 Limitations of lime water wash method: 

 Amount of neutralization capacity is limited 

 It is very difficult to handle 

 Bridging and form are formed 

 It is expansive 

 Regeneration is possible 

 Lime in any form it is difficult to handling. 

 

2. ADSORPTION PROCESS: 

Activated charcoal is available in granular or powdered form. As it is highly porous 

and Possess free valences. So it posses high absorption capacity. Activated carbon is 

more widely used for the removal of taste and odorous from the public water supplies 

because it has excellent properties of attracting gases, finely divided solid particles 

and phenol type impurities, The activated carbon, usually in the powdered form is 

added to the water either before or after the coagulation with sedimentation. But it is 

always added before filtration. Feeding devices are similar to those used in feeding 

the coagulants.  
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2.1 Advantages of adsorption process: 

 It increases the coagulation power of the process.  

 Its use reduces the chlorine demand.  

 The excessive dose of activated carbon is not harmful.  

 The treatment process is very simple and it requires nearly no skill 

 The efficiency of removing color, odor and taste is quite high.  

 It has excellent properties of attracting gases.  

 

V. RESULTS AND DISCUSSION 

1. Testing  

Hatridge Smoke Tester: Hatridge smoke tester is used to conduct the smoke tests. 

Hatridge smoke tester is used to test Diesel Exhaust. Smoke meters, also referred to as 

opacity meters, detect and measure the amount of light blocked in a sample of smoke 

emitted by diesel engines. The smoke meter readout displays the smoke density 

giving a measure of the efficiency of combustion. This makes the smoke meter an 

excellent diagnostic tool to ensure proper maintenance of diesel engines for improved 

fuel economy and protection of the environment. Opacity (N) - The percentage (%) of 

light transmitted from a source which is prevented from reaching a light detector. 

(Also known as HSU - Hatridge Smoke Units) Smoke Density (Km-1) - (also known 

as “Light Extinction Coefficient” and “Light Absorption Coefficient”) A fundamental 

means of quantifying the ability of a smoke plume or smoke containing gas sample to 

obscure light. By convention, smoke density is expressed on a per meter basis (m-1). 

The smoke density is a function of the number of smoke particles per unit gas volume, 

the size distribution of the smoke particles, and the light absorption and scattering 

properties of the particles. In the absence of blue or white smoke, the size distribution 

and the light absorption/scattering properties are similar for all diesel exhaust gas 

samples and the smoke density is primarily a function of the smoke particle density. 

 

2. Smoke Test 

As per the acceleration given and driven to the engine the emission varies such as 

therefore conversion is done due to the presence of, Activated charcoal is placed 

inside the Perforated Tube with the AQUA medium to dissolve the gas and to reduce 

the emission. The results which are obtained from the project analysis is given below 

in the Table 1. Smoke analyzer tests were carried out for analyzing the performance 

of the Aqua silencer. The smoke emission of the Aqua silencer, from a single cylinder 

two stroke petrol engine is analyzed using a gas analyzer. During these tests, it is 

observed that the amount of hydrocarbons and CO are reduced. This is because of the 

lime water and activated carbon embedded has absorbed the gases. The reduction in 

the contents of the emission in this aqua silencer is due to the charcoal embedded has 

absorbed 74% of the gases. 
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Table 1: Obtain of noise level estimation 

 

 

Table 2: Acceleration and Emission Test 

 

 

3. Experimental Test  

Engine Specifications Model: Hero Honda Splendor Bore (D) = 50 mm  

Stroke (L) = 49.5 mm  

No. Cylinders (n) = 1  

Engine. @ 8000rpm Max. RPM (N) = 8500 rpm  

Allowable back pressure for muffler = Not available (in H2O)  

Transmission Loss Noise target (muffler) = 30 dB.  
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To find fundamental frequency Cylinder Firing Rate (CFR)  

CFR = RPM/120 for 4-cycle engines  

CFR = 8000/120 = 66.66Hz  

Engine firing rate (EFR) EFR = No. of cyl. x Cylinder firing rate  

EFR = 1 X 66.66 = 66.66Hz  

Muffler volume calculations Swept volume (Vs) = (π x d2 x L)/4  

               = (3.14x502 x 49.5)/4   

               = 97193.022 cm3 

               = 0.09714375 Lit.  

 

Volume to be consider for calculation  

Volume = (No. of cylinders) x Vs  

              = (1) x 0.09714375 

              = 0.0971930 Lit.  

As no. of cyl = 1 for hero splendor. 

 Silencer Volume (Vm) = Factor* x Consider Volume  

                                       = 25 x 0.0971930 Lit.  

                                       = 2.42982556 Liters.  

 

*Assumed Factor = 25 For volume of silencer the factor should be at least 12 to 25 

times the volume to be considered.  

 

Volume can be changed depending on the space constraint. 

 Internal configuration of muffler and concept design  

Diameter of muffler calculated as Vm = (π/4) x D2 x L              2429825.5568 mm3  

                          = (3.14/4) x D2 x 0.350 D 

                          = 94.01mm OR D = 94 mm.  

 

Here, we take L= 350 mm after studying various muffler lengths of similar engine 

mufflers and overall space available on a motorcycle for mounting of a muffler and 

hence we select the same length. Tail pipe design Generally Tail Pipe Diameter and 

shape is taken the same as selected by OEM or manufacturer for lesser flow resistance 

and optimum flow characteristics.  
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Hence, Tail Pipe Diameter = 23.48mm (From Hero Honda splendor). 

 

 

4. Comparison between the conventional and aqua silencer Readings: 

Conventional Silencer 
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Aqua Silencer 

 

From all observation tables, result tables it can be stated that aqua silencer reduces the 

exhaust gases coming out of the engine exhaust. Also it reduces noise mush better 

than standard silencer. 

 

V. MERITS AND DE-MERITS 

1 Merits :  

i. At running of engine, there is no vibration. 

 ii. Easy starting. 

 iii. Reduce noise and pollution at greater level. 

 iv. Carbon is separated 

 v. Cost is low. 

 vi. Easy construction and working.  

vii. No need of catalytic converter.  

 

2 De-Merits : 

 i. Lime water should be filled once in a year. 

 ii. Weight is more compared to conventional silencer. 

 iii. Space is required. 
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CONCLUSION 

The aqua silencer is more effective in the reduction of emission gases from the engine 

exhaust gas using perforated tube. We can control the exhaust emission to a greater 

level. The water contamination is found to be negligible in aqua silencer, because the 

amount of acidity level in aqua silencer is expected to be below the dangerous acidity. 

i.e. 250mg/lit. It is smokeless and pollution free emission and also very cheap. The 

aqua silencer’s performance is better than the conventional silencer. 
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