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ABSTRACT:One of the many chemical processes that regulate water quality is water treatment. The three 

key processes to be taken into consideration were coagulation, flocculation, and sedimentation.Many water 

sources nowadays are contaminated by industrial, agricultural, and domestic contaminants. As a result, the 

effects of wastewater pollution on the ecosystem are of great concern. The above-mentioned standard 

procedures and stages still have a drawback, namely a high operating cost, hence our approach calls for 

implementing a specially created laboratory treatment facility. 

 

1. INTRODUCTION 

Modeling is the study of creating representations of 

the real system. The created model must accurately 

reflect the physicalprocess. In order to model a 

process, theoretical research and experimental 

analysis are required Various input and output data 

collected by measuring equipment from the 

experimental approach includethe process. The 

second strategy is based on the laws of mass 

balance and basic physics.  

DifferentialThe theoretical approach represents the 

process model using equations. This study is 

focused on Employing mass balance equations, a 

dynamic model is developed. The dynamic model 

illustrates the changing nature ofthe mechanism 

Manyglasses of watersupply today have been 

contaminated by anthropogenic activities such as 

industrial operations, home waste, and agricultural 

runoff. There is growing public awareness about 

how wastewater contamination affects the 

environment. There are still certain restrictions, 

including that of high operating costs, despite the 

fact that some standard wastewater treatment 

procedures, such as chemical coagulation, 

adsorption, and activated sludge, have been used to 

remove the contamination. 

In order to implement the thorough analysis of 

wastewater using MATLAB software, we are here. 

would allow for the treatment of wastewater and its 

eventual use as portable water.  

 

OVERVIEW OF EXISTING AND PROPOSED 

SYSTEM  

The necessity for very low-power receiver 

solutions is a common demand. The power 

consumption and battery capacity of a network 

node determine its lifespan. Mechanical vibrations, 

temperature gradients, and electromagnetic fields 

all have the potential to scavenge energy and 

extend the life of batteries.  

 

DISADVANTAGES OF THE EXISTING 

SYSTEM 

I. Consumes a lot of time 

II. Large process 

III. Accuracy less 

 

ADVANTAGES OF THE PROPOSED 

SYSTEM 

Why the need for human involvement since it is 

automatic. As we employ advanced software and 
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technology, we might predict 80–90 percent in terms of accurate results. 

 

2. BLOCK DIAGRAM 

 
Fig 2.1- Process flowchart in block form 

 

• We are testing three parameters: conductivity, pH, 

and turbidity. 

• These are the crucial factors that must be examined 

in order to obtain high-quality water.  

• The wastewater must go through some treatments 

such as coagulation, flocculation, and 

sedimentation to produce portable drinking water.  

• The raw water is collected from various water 

bodies such as lakes, ponds, dams, etc., and is 

collected through an inlet valve. 

• ANFIS is an integration system that employs neural 

networks to enhance the fuzzy inference system, 

according to the Neural Networks idea. 

• To create the specified input-output pairings, 

ANFIS builds a set of fuzzy if-then rules with the 

required membership functions. 

• It has various benefits including the capacity for 

rapid learning, adaptation, and the ability to capture 

the nonlinear structure of a process 

• After that, alum powder is used to treat the water 

before the coagulation procedure. 

• The following are benefits of utilizing alum powder 

in water bodies: Al2SO4 or aluminumsulfate is 

employed as a flocculant to clear water sources of 

undesired color and turbidity 

• It has been utilized for this purpose since antiquity, 

and filtration is frequently used in conjunction with 

it in traditional water treatment procedures all over 

the world. 

 

EXPERIMENTAL SETUP 

 
 

Fig 2.2-Experimental Design 

 

Coagulation, flocculation, and sedimentation are 

the three main steps in the water treatment process. 

 

The creation of dynamic models for all three 

processes uses mass balance equations.  
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The aforementioned procedures are regarded as 

mixing procedures. 

 

 Raw water containing suspended solids enters a 

tank with a constant holdup capacity in each of the 

three processes at a constant volumetric flow rate.  

 

With time, the number of suspended particles in the 

stream that is entering changes. 

Finding the transfer function connecting the exit 

concentration and the inlet concentration is desired. 

It is a presumption that the stream's density will 

never change.  

 

Since the holdup volume is fixed, the intake and 

output flow rates are equal. 

 

 

Fig 2.3- Schematic illustration 

 

The above diagram denotes the following modes of 

operation: 

1. Raw Water Tank 

2. Chemical Dosage Tank 

3. Coagulation Tank 

4. Flocculation Tank 

5. Sedimentation Tank 

6. Treated Water Tank 

7. P – Pump 

8. DP – Chemical Dosage Pump 

9. T1 & T2 – Turbidity Sensors 1&2 

10. MS1 & MS2 – Motor with Stirrer 1&2 

 

3. MATHEMATICAL MODELING OF WATER TREATMENT PLANT 

 
Fig 3.1 Mass Balance Equation 
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Fig 3.2 The expansion of equation and symbols 

 

 
Fig 3.3 The regulating equations 

 

Coagulation Process 

Detention Time = Volume of the Tank/Flow rate 

=1min 

Flow rate = 60Litre/Hour = 1 Litre/min  

Volume = Detention time * Flow rate = 1min *1 

Litre/min 

Volume = 1 Litre 

 

Flocculation Process 

Detention Time = Volume of the Tank/Flow rate 

=20 min 

Flow rate = 60Litre/Hour = 1 Litre/min  

Volume = Detention time * Flow rate = 20 min *1 

Litre/min 

Volume = 20 Litre 

 

 

 

 

Sedimentation Process 

Detention Time = Volume of the Tank/Flow rate 

=60 min 

Flow rate = 60Litre/Hour = 1 Litre/min  

Volume = Detention time * Flow rate =60 min *1 

Litre/min 

Volume = 60 Litre 

 

4. IMPLEMENTATION OF DECISION TREE 

IN PYTHON 

• Get ready for the dataset. Using the Python Sklearn 

module, divide the dataset into train and test 

halves. Develop the classifier. 

• Make predictions. 

• Calculate the accuracy. 

• Import the Turbidity_csv file to any platform of 

our choice (Jupyter, google collab) 
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Fig 4.1 Alum Dosage Results using a Jar test 

 

 
 

Fig 4.2 Applying Tree Classifier and checking for Accuracy 

 
Fig 4.3 Accuracy Score and confusion Matrix 

 

5. RESULTS AND CONCLUSION 

The confusion matrix and accuracy score have been 

obtained using the Decision Tree Classifier. 

Results for turbidity are provided. In the future, the 

numerous water characteristics, including 

conductivity, pH, chloramines, and others, may be 

measured and analyzed to provide predictive 

analysis. 

 

 

 

REFERENCES 

[1] Brian Roffel; Ben Betlem. Process Dynamics and 

Control Modeling for Control and Prediction, John 

Wiley & Sons, Limited, England, 2006, 2-5 

[2] Frank R. Spellman. Mathematics Manual for Water 

and Wastewater Treatment Plant Operators, CRC 

Press, Washington, 2004,150-152 

[3] K.S. Venkateswarlu, Water Chemistry Industrial 

and Power Station Water Treatment, New Age 

International (P) Limited, New Delhi, 1996, 47-50. 

[4] B.WayneBequette. Process Dynamics Modeling, 



JCLMM Volume 10 Issue 3 (2022) |103–108 

 

 

Analysis, and Simulation, Prentice- Hall 

International Series in the Physical and Chemical 

Engineering Sciences, New Jersey,1998, 20-25 

[5]Modelling and simulation of the water treatment 

plant for optimum coagulant dosage based on 

Hammerstein-Wiener model-2015- International 

Journal of Mechanical and Production Engineering- 

Saitha M J, Sadiq A, Laila Beebi M 

[6]J. Satheesh Kumar, P. Poongodi, J. JayakumarK. 

MohanRaj K, Modelling and development of 

laboratory based portable water treatment plant, 

Journal of Chemical and Pharmaceutical Research, 

2014, 6(2):410-415  

[7] Al-Fatlawi, A. L. A. A. H. U. S. A. E. E. N. 

"Effects Of Chlorine Dioxide And Some Water 

Quality Parameters On The Formation Of Thms In 

Water Treatment Plants." International Journal Of 

Civil, Structural, Environmental And Infrastructure 

Engineering Research And Development 

(IJCSEIERD) 4.2 (2014): 73-86. 

[8] Bhaskar, C., And P. V. V. P. Rao. "Potential Of 

Sago Effluent For Agricultural Use." Int J Environ 

Ecol Fam Urban Stud 4 (2014): 31-36. 

[9] Al-Fatlawi, A. L. A. A. H. U. S. A. E. E. N. 

"Effects Of Chlorine Dioxide And Some Water 

Quality Parameters On The Formation Of Thms In 

Water Treatment Plants." International Journal Of 

Civil, Structural, Environmental And Infrastructure 

Engineering Research And Development 

(IJCSEIERD) 4.2 (2014): 73-86. 

[10] Karale, Sheetal S., And Mayur M. Suryavanshi. 

"Dairy Wastewater Treatment Using Coconut Shell 

Activated Carbon & Laterite As Low Cost 

Adsorbents." Int. J. Civil, Struct. Environ. 

Infrastruct. Eng. Res. Dev 1 (2014): 9-14. 

[11] Abd-Al-Sattar Sadiq Layl, Layla. 

"Hepatoprotective Effect Of Glycyrrhiza Glabra L. 

Extracts Against Carbon Tetrachloride-Induced 

Acute Liver Damage In Rats." Extracts Against 

Carbon Tetrachloride-Induced Acute Liver 

Damage In Rats (June 30, 2016). TJPRC: 

International Journal Of Veterinary Science, 

Medicine & Research (TJPRC: IJVSMR) Vol 1 

(2016): 1-8. 

[12] Al-Abri, Omar, Nageswara Rao Lakkimsetty, And 

Feroz Shaik. "Pretreatment Of Oil Produced Water 

Using Low Cost Adsorbents." International 

Journal Of Mechanical And Production 

Engineering Research And Development 10.3 

(2020): 2249-6890. 

 


