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ABSTRACT:  

Water treatment plants are crucial in guaranteeing 
the availability of safe and drinkable water, which is 
an essential requirement for maintaining life and 
promoting societal progress. This study paper 
explores the complex terrain of water treatment 
plants, analyzing their architecture, operating 
strategies, and incorporation of cutting-edge 
technologies. The main emphasis is on improving 
efficiency, sustainability, and quality control inside 
these facilities.  
  
This paper conducts a thorough examination of 
current literature and case studies to emphasize the 
difficulties encountered by conventional water 
treatment technologies and investigates modern 
solutions and progressions. This study investigates 
the implementation of state-of-the-art technologies, 
including membrane filtration, sophisticated 
oxidation processes, and smart monitoring systems, 
to enhance the effectiveness of treatment, reduce 
the environmental footprint, and maximize the use 
of resources.   
The purpose of this study is to contribute to the 
development of strategies for water treatment 
plants, promoting sustainable practices that 
consider ecological sensitivity, operational 
efficiency, and societal needs. This article provides a 
thorough and  
extensive source of information for policymakers, 
engineers, environmentalists, 
and stakeholders who are working towards the 
development of water treatment technology and 
the establishment of a sustainable water future for 
future generations.  
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  INTRODUCTION:  

Wastewater treatment facilities are essential  
for water purification, eliminating contaminants 
like waste, grease, oils, and debris. The processes 
include settling to separate particles and 
biodegradation to decompose organic materials, 
ensuring the released water meets 
environmental safety standards.  
Preliminary treatment: encompasses the removal 
of large solids (such as bottles, fabric, and 
plastics) from water utilizing bar racks and 
screens. 
Primary treatment involves physio-chemical 
processes to settle and precipitate suspended 
solids, reducing the biochemical oxygen demand 
of organic solids. This treatment neutralizes 
water, eliminates volatile contaminants, and 
removes greases and oils. 
Secondary treatment comprises biological 
processes that diminish the organic matter in 
wastewater. This includes aerobic processes, 
degrading organic material with oxygen, and 
anaerobic processes, oxidizing organic matter 
without oxygen, followed by secondary settling. 
 
REQUIREMENT 
150MLD= 15 x 10^7 lit = 15x10^4  
cu-m Population= 694444 Average daily  
Demand=83333333 lit  
Maximum Daily demand=149999999≈150 
 million lit/day  
Discharge=1.73cu-m/sec  
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Fine screens are typically used to remove 
material That May Create operation and 
maintenance Problems in downstream 

Processes, particularly in systems that lack 
primary treatment. Typical opening size for 
fine screens are 6mm to 10mm 
That may create operation and maintenance 
problems and even if requires it is allowed to 
place very fine screen with openings of 0.2 to 
1.5mm 

 
Level of filtration in the process of treating  
Design taken= Course Screen of 2×2 cross-
section Area  
Diameter of bars=25mm=0.025m  
Distance of bars from Centre to Centre= 
60mm=0.06m  
Area of screen =4m^2  
(Length=2m, width= 2m) Angle of screen= 50° 
 

 
 
 
 
 
 
 

 
 

COAGULATION & FLOCCULATION 
Coagulation and flocculation are essential 
processes used in the treatment of 
wastewater. Coagulation involves the 
addition of chemicals to destabilize and 
aggregate suspended particles, while 
flocculation promotes the formation of larger 
particles called flocs.
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SCREENING 

Screening stands as the initial unit operation in 
wastewater treatment plants (WWTPs), 
designed to eliminate objects like rags, paper, 
plastics, and metals. This prevents damage and 
clogging of downstream equipment, piping, and 
appurtenances. Some advanced WWTPs utilize 
both coarse screens and fine screens. Figure 1 
illustrates a typical bar screen, which is a form of 
coarse screen. The screening process in 
wastewater treatment refers to the method of 
removing large solid objects and debris from the 
wastewater before it undergoes further 
treatment. 
Water screening is an essential aspect of both 
municipal and industrial wastewater treatment 
plants since it effectively captures and retains 
particles present in the wastewater. At the 
beginning of the water treatment process, it is 
imperative to eliminate these solid substances 
as they might hinder the overall efficiency of the 
system, cause harm to valuable and essential 
water treatment machinery, or contaminate the 
water, resulting in significant disruptions to the 
entire ecosystem of a region. 
 
Coarse Screen: 
Coarse screens remove large solids, rags, and 
debris Coarse screens remove large solids, rags, 
and debris 
From wastewater, and typically have openings of 
20mm or Larger.  Types of coarse screens 
Include mechanically and manually cleaned bar 
 
Fine Screen: 
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These processes aid in the removal of impurities 
 and contaminants from wastewater, making it 
cleaner and safer for disposal or reuse. 
Both groundwater and surface water contain 
dissolved and suspended particles. Coagulation and 
flocculation are employed to segregate the 
suspended solids from the water. The 
characteristics of suspended particles, such as their 
source, charge, particle size, shape, and density, can 
vary. These parameters impact the appropriate 
implementation of coagulation and flocculation. 
Waterborne particulates possess a detrimental 
electrical charge, and due to their same surface 
charge, they exhibit mutual repulsion upon contact. 
If adequate coagulation and flocculation methods 
are not employed, suspended solids will persist in 
the water without aggregating and settling. 
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COAGULATION TANK 

The process of coagulation and flocculation occurs 
in sequential stages, facilitating the collision of 
particles and the subsequent formation of flocs. 
Sedimentation occurs subsequently. Failure to 
complete the coagulation stage will result in a failed 
flocculation step, and failure to complete the 
flocculation step will result in an unsuccessful 
sedimentation step. 
 
Coagulation is the initial stage of chemical 
wastewater treatment. The majority of us acquired 
knowledge about coagulation during our anatomy 
class. Hematopoiesis occurs when our blood 
undergoes oxygenation, leading to the formation of 
a scab or a blood clot. This also applies to the 
process of treating wastewater. 
 
Coagulation treatment employs a benign substance, 
such alum, to induce a positive charge in all 
particles, resulting in their aggregation and 
facilitating filtration. Coagulation is highly efficient 
in eliminating chemical phosphorus from water. 
However, coagulation water treatment is not a new 
or innovative technology. Excessive mixing does not 
impact coagulation, whereas insufficient mixing 
results in an incomplete completion of this stage. 
The contact period in the rapid-mix chamber 
generally ranges from 1 to 3 minutes. 
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The design intervals for flocculation range from 
15 to 20 minutes up to an hour or longer. It is 
crucial to closely monitor the mixing velocity 
and mix energy. When the size of floc rises, the 
velocity and energy of mixing are usually 
decreased in order to avoid the floc from being 
torn apart or sheared. Once flocs are 
disintegrated, it becomes challenging to 
reassemble them to their ideal dimensions and 
durability. The operator's level of control in 
flocculation is greatly influenced by the 
equipment's type and design. 
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FLOCCULATION TANK 

Flocculation and coagulation operate together 
in the process of wastewater treatment. 
Following the process of coagulation, which 
causes the waste particles to clump together, 
flocculating agents are employed in 
wastewater treatment to eliminate these 
clumps. Flocculants are polymers that induce 
the aggregation and precipitation of 
destabilized particle clusters, effectively 
eliminating them from the filtered water. They 
can have varying degrees of weight, ranging 
from lightweight to medium weight, or high 
weight. The weight employed is contingent 
upon the nature of the particle. 
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        SEDIMENTATION TANK 

A sedimentation tank, also known as a 
settling tank or clarifier, is an integral part 
of a contemporary water supply or 
wastewater treatment system. A 
sedimentation tank facilitates the 
separation of suspended particles in water 
or wastewater by allowing them to settle 
down while the liquid passes through the 
tank at a slow pace, resulting in a certain 
degree of filtration. Sludge, a layer of 
accumulated solids, accumulates at the 
bottom of the tank and is subsequently 
removed. Prior to sedimentation in 
drinking-water treatment, coagulants are 
introduced into the water to facilitate the 
settling process, which is subsequently 
followed by  filtration and other treatment 
procedures. 
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 In order to enhance the effectiveness of   
purification, it is necessary to supplement 
primary sedimentation with a secondary 
treatment method such as a trickling filter 
or activated sludge in contemporary sewage 
treatment processes. Prior to sedimentation, 
the typical procedure involves the use of bar 
screens and grit chambers to remove large 
objects and coarse solids. 
  
Depth of the tank is 4m then the 12.5 x 10^3 
cu-m/4= 3125 Providing Extra Depth for 
sludge storage says (use 0.5 in 4m) so for 4m 
depth it is  
0.5 m extra Depth  
Total Depth= 4.5 at the starting End,  
And 4.5+(125/50) = 7m at d/s End (by using 
a slop; 1 in 50) {i e 1 in 40 to 1 in 60 
acceptable} and Using Free Board of 0.8 m 
(because for every 5 to 6 m depth 0.5 Free 
Board Recommended) from the water level 
 

       Sedimentation Tank Design Calculation  
 
1. Rectangular Tanks: Rectangular tanks 
possess a planar shape with numerous 
baffle walls. The primary purpose of the 
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 facilitate  the  sedimentation  of  suspended 
pollutants  in  the  tank  water,  which  flows  at  a 
significantly  reduced  speed,  and  then  remove 
them through the sludge outlet  
 

baffle  wall  is  to  inhibit  short-circuiting  and 
diminish  the  speed  of  incoming  water, 
therefore  elongating  the  particle's  effective 
travel  distance.  This  sedimentation  tank  
typically  features  a  channel-type  inlet  and 
outflow that span  the  whole  width.  The  floor 
between  two  baffles  is  designed  to  resemble  a 
hopper,  descending  towards  the  center  where  a 
sludge pipe is installed. 
 
2. Circular Tanks: There are two categories of 
circular  sedimentation tanks based on the water 
flow: 

 
The  Radial  Flow  Circular  Tank  operates  by 
allowing water to enter through a central input 
pipe situated within a deflector box. The deflector 
box redirects the water in a downward direction. 
The  water  then  moves  in  a  radial  direction  from 
the deflector box, which has an exit along its whole 
perimeter,  through  the  apertures  located  in  the 
lower edges  of  the  deflector  box,  towards  the  outer 
edge of the tank. 
The  Circumferential  Flow  Circular  Tank 
operates by allowing water to enter through two or 
three vertical slits, while a rotating arm circulates 
the water along the tank's perimeter. In order to



    International Research Journal of Engineering and Technology (IRJET)   e-ISSN: 2395-0056 

     Volume: 11 Issue: 01 | Jan  2024                   www.irjet.net                                                    p-ISSN: 2395-0072 

  

 
 

DESIGN OF THE FLOC CHAMBER 
 
Addition to 125m length of settling Tank, the 
Floc Chamber at the Entry Has to be 
Provided.  
Assuming the Effective Depth in the Floc 
Chamber as Half of the Depth in the tank near 
Floc Chamber Depth of the tank is 4.5/2= 
2.25  
Assuming the period of Flocculation or 
Detention time period as 30 min (15 to 
40 min allowed) So, Flow required in 30 
min  
= 75 x 10^6 lit = 75 x 10^3 cu-m  
(75 x 10^3/24) x 30/60 cu-m = 3125 x ½= 
1562.5 cu-m  
 
The plan Area Required= capacity/Dept = 
1562.5/2.25 m^2 = 694.4m^2 ≈ 695m^2 By 
Using the same width as 25 m, we will get the 
length of Flocculation chamber 
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CONCLUSION:  
 
This study emphasizes the crucial importance 
of water treatment plants in guaranteeing the 
accessibility of potable water, which is an 
essential requirement for both survival and 
societal progress. This text examines the 
intricacies of these facilities, investigating 
their structure, functioning, and incorporation 
of state-of-the-art technologies, all with the 
goal of improving efficiency, sustainability, 
and quality assurance. The paper examines 
the difficulties encountered by conventional 
water treatment methods and investigates 
novel alternatives through a thorough analysis 
of existing literature and case     studies. The 
focus is on implementing innovative 
technologies like as membrane filtration, 
sophisticated oxidation processes, and 
intelligent monitoring systems. This is done to 
improve treatment effectiveness, reduce 
environmental impact, and maximize resource 
use. The primary objective of the study is to 
enhance the development of strategies for 
water treatment facilities, promoting 
sustainable practices that prioritize ecological 
sensitivity, operational efficiency, and societal 
requirements. Designed as a complete 
reference, it caters to politicians, engineers, 
environmentalists, and stakeholders who are 
committed to promoting water treatment 
technologies and creating a sustainable water 
future for future generations.  
Most of the technologies included are common 
in the field of WTP; therefore, the costs 
generated, and the sustainability assessment 
are reliable insights into making a holistic 
decision for designing WTP networks. Our 
superstructure-based approach integrated 
with the sustainability evaluation presented 
here can be a general guide in the selection of 
technologies for WTPs.  
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