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ABSTRACT: 

Due to rapid industrialization and the 

advanced processing technologies adopted by the 

industries to fulfill the demands of ever growing 

populations, the waste water coming out from this 

industries are not very effectively treated by the 

conventional methods and this half treated effluent 

are directly  released into the environment. Hence 

there is a need to introduced new advanced technology 

to treat the waste water and in this work the 

hydrodynamic cavitation method is selected to treat 

this waste water and the results obtained are 

compared with the conventional method. 
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I.  INTRODUCTION: 

Availability of water is becoming an increasing 

concern in the globalized world, both in developed and in 

developing countries. A sustainable use of water sources 

could result in the search of additional water sources or 

even in recycling wastewater treatment plant effluents. 

The goal of biological wastewater treatment is a stepwise 

oxidation of organic pollutants aiming to achieve complete 

mineralization. Yet, numerous wastewater constituents are 

persistent to biodegradation or they are only subjected to 

minor structural changes instead of complete 

transformation into carbon dioxide and water. 

Alternatively, they may be eliminated by applying 

advanced biotic treatment processes such as membrane 

filtration, UV degradation, and ozonation, advanced 

oxidation processes, one of them being cavitations. It can 

be defined as the breakdown of a liquid medium under 

pressures or Cavitation is defined as the phenomena of the 

formation, growth and subsequent the collapse of micro 

bubbles or cavities occurring in extremely small interval of 

time(milliseconds), releasing large magnitudes of energy.. 

.   

II. PARAMETERS TO BE ANALYSED: 

The waste water coming out from industry has 

gone tremendous change in their physical and chemical 

characteristics. Depending upon the operation of the 

industry, physical and chemical characteristics of the 

effluent will vary and which ultimately decides the impact 

of that effluent to the environment when it is released in to 

the stream if not treated properly. The physical 

characteristics such as colour, odour, temperature, 

turbidity does not plays a vital role in polluting the stream 

but the chemical characteristics which includes total 

dissolve solids, pH value, chemical oxygen demand, bio-

chemical oxygen demand plays a vital role in polluting the 

stream and extent and the type of treatment required for 

its safe disposal. 

A. SELECTION OF PARAMETERS: 

As stated above the chemical properties of the effluent are 

main concern for its safe disposal, hence for analyses we 

select the chemical properties such as pH, Total Dissolved 

Solids, Chemical Oxygen Demand (C.O.D) and Bio-chemical 

Oxygen Demand (B.O.D) to be analysed by using cavitation 

method for the treatment of waste water coming out from 

industry. 

 

III. METHODOLOGY: 

As the cavitation method has been selected for treating 

the waste water collected from industry it is needed to 

setup a small scale hydrodynamic cavitation reactor for 

which a cavitation producing devices has be selected. For 

this project work we select the venturimeter and orifice 

meter as the cavitation producing devices for the small 

scale hydrodynamic cavitation reactor. 

A. EXPERIMENTAL SETUP : 

Following is the schematic diagram of a small scale 

hydrodynamic cavitation reactor for waste water 

treatment by using cavitations method. The setup consists 

of an orifice meter, venturi plate of inside diameter 8 mm 

that operates at atmospheric pressure to be used. The tank 

(10 lit) is used for waste water storage and collection. The 

pump is use for circulation of waste water and valves are 

used for regulating the flow. 

 
Fig 1: Setup of hydrodynamic reactor 
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B. CHECKING OF PARAMETERS: 

After collecting the samples of waste water passing 

through secondary treatment from industry, the water is 

treated by cavitation method by venturi and orifice meter 

the parameters to be analyzed for every 10 minutes 

intervals are pH, TDS, COD, and BOD. The same parameters 

values will be compared with the waste water treated by 

convention method in the industry. Hence the results of all 

parameters values of waste water treated with 

conventional method will be compared with the waste 

water treated by using cavitation method passing through 

venturimeter and also with orifice meter for every 10 

minutes of treatment. 

 

IV. RESULTS AND DISCUSSIONS: 

After collecting the samples of waste water and giving 

treatment from all the three methods for every 10 minutes 

interval following are results obtained for all the 

parameters values.  

RESULTS OF WASTE WATER TREATED BY 

CONVENTION METHOD:  

 
Fig 2: Changing Time (minutes) Vs. Reduction of pH, TDS, 

COD and BOD. 

 

RESULTS OF WASTE WATER TREATED BY USING 

VENTURIMETER: 

 
Fig 3: Changing Time (minutes) Vs Reduction of BOD, 

COD, TDS and pH. 

RESULTS OF WASTE WATER TREATED BY USING 

ORIFICE METER: 

Fig 4: Changing Time (minutes) Vs Reduction of BOD, COD, 

TDS and pH. 

 

TABLE I : Comparative results of all methods 

 

  After the study of comparative results it has been 

found that the cavitation method for waste water 

treatment is showing better results over the conventional 

method from which especially cavitation method by using 

orifice shows the best results compared with the 

venturimeter method. In all three methods the pH value 

remains unaffected but rests all three parameters shows 

better results. 

 

V. CONCLUSION: 

Based on the work carried out, following 

conclusions are drawn; the cavitation method for waste 

water treatment shows better results over the 

conventional method. Cavitation method can be used as a 

tertiary treatment to waste water. The cavitation method 

by using orifice meter is proven to be most effective over 

the other two methods. The parameter such as TDS, COD, 

and BOD shows effective changes over conventional 

method. Since the cavitation method is not using any 
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chemicals addition for treatment of waste water hence it 

can directly release in to the environment. 
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