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Abstract  
      In the present study an existing aqua silencer has been modified by providing an extended perforated 
metallic tube with a provision to hold activated charcoal and also a lime water container. The change in the 
concentration of carbon monoxide and hydro carbons due to these added provisions has been investigated in 
the present study. It is found that there is a highly significant reduction in the concentrations of these 
materials in the final exhaust gas. Future studies are recommended for realising further improvements.  
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1. Introduction:  
            The United Nations General Secretary Mr. 
Antonio Guterres recently commented that the era of 
global warming came to an end and we are heading 
towards global boiling. In a reflection of the increased 
intensity and frequency of natural disasters such as cloud 
bursts, hurricanes, forest fires, floods and …… etc. These 
are mainly due to the result of air pollution and one major 
contributor to air pollution is the automobile exhaust 
gases.  The automobile exhaust gases essentially comprise 
of carbon monoxide, carbon dioxide, hydro carbons, 
sulfur oxides and nitrogen oxides.  Several statutory 
norms have been laid down and implemented strictly to 
minimize these compounds but however both the carbon 
monoxide and hydro carbons present in significant 
concentrations in the emissions. In order to bring down 
the levels of these compounds, few investigations 
employed modifications to the silencer unit [1-5]. In this 
connection in the present study, a silencer being used in a 
motor cycle has been modified so as to obtain significant 
reduction of these pollutants in the exhaust gases. Various 
advantages of aqua silencer are no vibration when 
engine is running; start the engine very easily; sound 
is reduced; low cost compared to normal silencer; 
control emission and noise in greater level; carbon is 
precipitated; CO is reduced 60 % to 70 % compared 
to normal silencer 
 

2. Materials and methods:  
              The fabrication of the aqua silencer consisted of 
the following steps. Initially, a metallic pipe has been 
taken and perforations of different sizes have been drilled 
out to the wall of this pipe. These perforations are 
essentially useful for disintegrating the large mass of gas 
into smaller gas bubbles as it leaves the metallic pipe. The 
outer side of this pipe is covered with activated charcoal 
layer and is kept intact by arranging a fine mesh. This unit 
is immersed in another pipe concentrically, and 75% of 

the annular space thus formed is filled with 1 N lime water. 
One end of the perforated metallic pipe is closed with a plug 
and the other end is affixed to the exit side of the   exhaust 
unit of the vehicle by employing a S bend. The S bend 
ensures that no lime solution goes into the exhaust unit. The 
sequence of these steps is shown in Fig.1. 

         
Fig 1. Flow sheet for depecting the sequence of steps 

involved in the fabrication of aqua silencer 
 
               As the exhaust gases enter in to the aqua silencer, 
the perforated tube converts high mass bubbles in lo 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. After passing over the charcoal layer some of the 
gases may dissolve in to the water and finally the exhaust 
gases escape through the opening in to the atmosphere. 
Hence aqua silencer reduces noise and pollution. The 
exhaust gases that were produced during the operation of 
the vehicle, pass into the metallic pipe and move across the 
wall of the pipe through the available holes. These gases 
initially come into contact with activated charcoal then 
react with lime solution, and finally escape into open 
atmosphere.  The finally escaped gases are analyzed by the 
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government certified mobile pollution check-up units for 
the concentration levels of both carbon monoxide. 
hydrocarbons. The proper selection of material for the 
different part of a machine is the main objective in 
the fabrication of machine.  For a design engineer it 
is must that he be familiar with the effect, which the 
manufacturing process and heat treatment have on 
the properties   of   materials. The choice of   
material   for  design of aqua silencer depends on the 
factors such as availability of the materials; 
suitability of materials for the working condition in 
service, the cost of materials; physical and chemical 
properties of material and mechanical properties of 
material. 

 
3. Results and discussion:  

The statutory norms for the maximum limit of the Carbon 
monoxide and hydrocarbons concentration levels in the 
vehicle exhaust gases have been shown in Table 1. From 
this table one can learn that the maximum permissible 
limit of Carbon monoxide is 3.0 by percent volume and 
hydrocarbons as 4500 ppm. In the present investigation, 
four experiments were carried out. The details of these 
experiments were compiled in Table 2.  
Table 1.  
S.No  Nature of Pollutant Regulation 
1. CO (% Vol)          3.0 
2.  Hydro Carbons (ppm)         4500 
 
An experiment in the present investigation consisted of  a 
fresh study from 0 km to 2000 km and readings were 
taken for every 500 kms. In experiment 0, no attachments 
were provided. This is the reference study in order to 
know the effect of modifications. In experiment 1, a fixed 
quantity of 250 g of activated charcoal and 3.5 litres of 1 
N lime water were added and held throughout the 
experiment. In experiment 2, the char coal is not changed, 
but the lime water is replaced with fresh lime with for 
every 500 kms. Likewise, in experiment 3, the charcoal is 
replaced after 1000 km with fresh char coal, and of 
course, the fresh lime water is used for every 500 km.  

Table 2. Details of experiments 
Experiment 
No 

Activated charcoal 
(250 g) 

1 N Lime 
water 
(3.5 L) 

   Expt: 0 No No 
   Expt: 1 Fixed  Fixed 
   Expt: 2 Fixed Changed 

for every 
500 Km 

   Expt: 3 Changed for every 
1000 Km 

Changed 
for every 
500 Km 

The results obtained from the present study have been 
compiled in Table 3. A close inspection of these data 

reveals that, the CO concentration is essentially held 
constant by the usage of activated char coal for the entire 
study range of 2000 km. The concentration of hydrocarbons 
was governed by the use of lime water, and it slightly 
increased over entire range. There is no advantage by 
changing the lime water for every 500 km. But the use of 
lime water as well as activated charcoal has kept the 
concentration levels of both Carbon monoxide and 
hydrocarbons well below the stipulated norms during the 
range of study investigated.  
 

Table 3. Results of the present study 

 
  
4. Conclusions 

The aqua silencer is found to be effective in the 
reduction of carbon monoxide and hydro carbons in the 
emission gases from the motor cycle engine. The use of an 
external attachment containing activated charcoal and lime 
water kept the concentration levels of CO and hydro 
carbons significantly below the statutory norms. Activated 
charcoal was found to be useful in dealing with CO, 
whereas, lime water is good at handling hydro carbons. Due 
to activated charcoal, the concentration of CO remained 
around 0.9 against a maximum of 1.45 vol %. Similarly, the 
concentration of hydrocarbons was held around 1400 
against maximum of 3500 ppm. 
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