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ABSTRACT 
Air pollution is the greatest hazard to human health. It can be defined as addition of any material to our atmosphere which has a 
hazardous effect on life upon our planet. The pollutants which are emitted by our automobiles are oxides of nitrogen (Nox), 
unburned hydrocarbon (UBHC), Carbon mono-oxides (CO) & Lead. This contributes heavily to contamination of our environment 
so it is necessary that serious attempts should be made to conserve the environment from degradation. Hence, SILENCER 
POWERED BY MILK OF LIME FOR EMISSION CONTROL is an attempt in this direction. A SILENCER POWERED BY MILK OF LIME 
FOR EMISSION CONTROL is mainly dealing with control of emission & noise in automobile exhaust system. By using the perforated 
tube, Activated charcoal layer, Outer shell, Non return valve, Flange, H-Nipple this silencer is constructed. SILENCER POWERED BY 
MILK OF LIME FOR EMISSION CONTROL is fitted at the exhaust of the engine. The activated charcoal filters the harmful gases 
produced by the engine such as sulphur. Sound produced under lime water is less hearable than sound produced in the 
atmosphere. It is mainly due to small sprockets in limewater molecules which lowers the amplitude. Thus, lowers the sound level. 
It is tested in single cylinder 4-stroke diesel engine the smoke level & Noise is considerably less than conventional silencer. And in 
normal aqua silencer it is necessary that the water after reacting with the exhaust should be treated with lime water followed by 
adsorption process, so in order to avoid the tedious process and to overcome the emission issue we suggest the usage of milk of 
lime in the place of water which is cheap and easily available and controls the emission as the reaction between lime water and 
exhaust gases is appreciable. 
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INTRODUCTION 

 

Silencer may refer to Muffler, a device for reducing the amount of noise emitted by the exhaust of an 

internal combustion engine. Silencer (genetics), a DNA sequence capable of binding transcription regulation 

factors termed repressors. Suppressor, a device attached to or part of the barrel of a firearm which reduces the 

amount of noise and flash. At present aqua silencer technique after the exhaust has run past the water further the 

water has to undergo two processes. The first one is treatment with lime water and the second one is the 

adsorption technique as discussed before, in order to overcome this we propose a solution. This is a NOVEL 

PROJECT ON SILENCER POWERED BY MILK OF LIME for emission control. 

 

II.Methodology: 

Components: 

1. Perforated Tube. 

2. Charcoal Layer. 

3. Outer Shell.  

4. Non Return Valve.  

https://en.wikipedia.org/wiki/Muffler
https://en.wikipedia.org/wiki/Silencer_%28genetics%29
https://en.wikipedia.org/wiki/Suppressor
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5. Flange.  

6. H-Nipple 

7. Lime water 

 

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. 

 

 
 

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 °c for several hours in a burner. 

Its surface area gets increased.  

 

 
Charcoal layer 

 
Charcoal 

 

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. 
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Non Return Valve: 

The Non return valve is a mechanical device a valve, which normally allows fluid (liquid or gas) to flow 

through it in only one direction. This silencer is filled with lime water and it is directly connected to the exhaust 

pipe of the engine. Now there is no chance for the lime water to enter into the engine cylinder 

 

 
Non return valve 

 

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. 

 

H Nipple: 

It is a device which is used to connect two pipes together. It consists of two threaded sides 

 

Lime Water: 

Limewater is the common name for a diluted solution of calcium hydroxide. Calcium hydroxide, Ca(OH)2, 

is sparsely soluble in water (1.5 g/L at 25 °C). Pure limewater is clear and colourless, with a slight earthy smell 

and an alkaline bitter taste of calcium hydroxide. The term lime refers to the alkaline mineral, and is unrelated to 

the acidic fruit. Lime water is prepared by stirring calcium hydroxide in pure water and filtering off the excess 

undissolved Ca(OH)2. When excess calcium hydroxide is added to limewater, a suspension of calcium 

hydroxide particles results, giving it a milky aspect, in which case it has the common name of milk of lime. Milk 

of lime or a saturated solution of lime (limewater) has a pH of 12.3. It is basic in nature. 

 

Construction: 

Basically this 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. 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 container with circulation of lime water. 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 lime water as well. 

 

 
Silencer construction 

https://en.wikipedia.org/wiki/Calcium_hydroxide
https://en.wikipedia.org/wiki/Lime_(mineral)
https://en.wikipedia.org/wiki/Lime_(fruit)
https://en.wikipedia.org/wiki/PH
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Working: 

As the exhaust gas enters into the silencer, the perforated tube converts high mass bubbles in low mass 

bubbles after that, they pass through charcoal layer which again purifies the gases. Charcoal is highly porous 

and posses extra free valences so it has high absorption capacity. After passing over the charcoal layer some of 

the gases may dissolve in to the lime water and finally the exhaust gases escape through the opening in to the 

atmosphere. Hence this silencer reduces noise and pollution. The lime water is poured in through an inlet. And 

the excess flows out through the outlet.  

 

Effect Of Dissolved Gases On Lime Water : 

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

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

 

Discussion On Emission: 

 

 
With Water 

 

 
With Lime Water 

 

 
 

Pollution Analyser Test In Single Cylinder Four Stroke Diesel Engine 
CONSTITUTENTS AMOUNT 

CARBONMONOXIDE(CO) 12.00% 

HYDROCARBON(HC) +22450PPM 

CARBONDIOXIDE(C02) +18.00% 

OXYGEN(O2) +0.00% 

NITROGEN DIOXIDE(NO2) 650ppm 

RPM 0.912 

WATER 10ml 
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Design: 

Silencer powered by milk of lime for emission control: 

 

 
 

Conclusion: 

This silencer is more effective in the reduction of emission gases from the engine exhaust using perforated 

tube and charcoal, by using perforated tube the backpressure will remain constant and the sound level is 

reduced. This silencer 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. It is smokeless and pollution free emission 

and also it is very cheap. By using lime 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. By using perforated tube the fuel 

consumption remains same as conventional system.  
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