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ABSTRACT
In Aquaculture industry the Biofloc fish farming technique has got lot of attraction from farmer since past
years due to its simplicity and zero or minimal water exchange. The major requirements of the system are
to maintain the desired DO level in water and to keep the water in motion in order to provide the floc
medium is suspended condition which is generally achieved by proper aeration system. The survey from
last four to five years shows that the most of the fish farmers fails in Biofloc technique as the farmers fails
to achieve the required condition. Considering the failure of farmers the author proposed a work of
performance evaluation of convergent nozzle to enhance do level with improved water circulation in
aqua-culture system, in which three different set of nozzles are placed in aeration pipe and the DO level
and water movement is observed and the optimum one is selected for improved Biofloc system.
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1. INTRODUCTION
The biofloc is one of the advanced techniques to culture the fishes in a high density in an aquaculture industry. As
the density of fishes to be cultured is high enough, some water parameters critically to be maintained within the
desired limit such as DO, pH, NH3, Nitrate, Nitrite, etc. Out of which the DO is an external parameter which can be
varied with the changes in aeration system. In biofloc system the percentage of oxygen to be dissolved is depends on
the air bubbles produced by aeration system and hence by modifying the aeration system the DO level can be varied.
Therefore considering the same problem the author proposed the experimental analysis of convergent nozzle to
improve DO level. In this work the three set of convergent nozzle system is formed by installing the nozzle in an
aeration pipe and DO level is measured. As the nozzle diameter changes there is back pressure on the system hence
it is also necessary to measure the back pressure to improve the life of air blower.

2. FABRICATION OF DIFFERENT DIAMETER CONVERGENT NOZZLE SET
In order to study the DO level and back pressure, the three sets of convergent nozzle is prepared mainly of diameter
10mm, 5mm and 3mm. Each set of specimen pipe is provided with four nozzles installed at a distance of 200mm
apart. The figure 1 shows the three different pipes fitted with the set of nozzle of different diameter used for the
analysis.
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(a)

(b)
Fig- 1Set of Nozzle (a) 10mm (b) 5mm (c) 3mm

(c)

2.1 Experimental Setup
To measure the back pressure produced by different nozzle set, a setup is to be fabricated which indicate the
pressure with the rate of air flow. The figure 2 shows an arrangement of differential pressure gauge and rotameter
provided with ball valve to measure the back pressure of all nozzles set.

Fig-3 Experimental setup to measure Back prresure
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3. MEASUREMENT OF DO LEVEL AND BACK PRESSURE
The DO level and back pressure is measured at a constant flow rate of 50LPH as the flow is limited to the single
tank. The setup shown in figure 2 is used to measure back pressure while the DO level is measured by chemical
reagent.
3.1 Back Pressure Measurement
The pipe on which the nozzles are installed is placed in the tank and flow rate is adjusted and pressure readings are
recorded. The table 1 gives the back pressure values of all set of nozzle.
Table 1. Back Pressure value for all Nozzle set
Sr. No.

Type of Nozzle

Back Pressure [Pa]

1.

10mm Nozzle Set

1030.05

2.

5mm Nozzle Set

1373.40

3.

3mm Nozzle Set

1618.65

3.2 DO Level Measurement
To measure the DO level the aeration pipe fitted with nozzle is placed in the biofloc tank one by one for 24 hr as the
mixing of air to the water bodies requires 18 to 20hrs. he water sample is collected from the tank and the reagent is
added to give the percentage of oxygen dissolved. The table 2 shows the values for DO level for all nozzle set.
Table 2. DO Measured by all Nozzle set
Sr. No.

Type of Nozzle

DO Level [ppm]

1.

10mm Nozzle Set

6

2.

5mm Nozzle Set

8

3.

3mm Nozzle Set

8 to 10

4. CONCLUSIONS
The values of back pressure measured and DO level from table 1 and table 2 concluded that the DO level increases
with reduction in the nozzle diameter this is because the mixing of oxygen depends on the bubble formation inside
the tank. Also from the table 1 it is concluded that as the area of nozzle reduces there is increase in the back pressure
value which may affect on the performance of the air blower. Hence it is necessary to have the nozzle set which can
produce maximum mixing of oxygen with comparatively reduced back pressure therefore the nozzle set two i.e. of
5mm nozzle is selected as an optimum nozzle set which has 8ppm DO level at moderate back pressure.

5. ACKNOWLEDGEMENT
Gratitude is the hardest of emotion to express and often does not find adequate words to convey the entire one feels.
It has been my good fortune to come so many good hardest people during my entire activity. Although it is as good
as impossible to include the name of each of them here, I gratefully thank them for their invaluable help, precious
time and guidance in making my project complete in all sense. Here I take opportunity to express my deep gratitude

15104

www.ijariie.com

1471

Vol-7 Issue-4 2021

IJARIIE-ISSN(O)-2395-4396

to project guide Dr. D.D. Shinde who enthusiastically helped me a lot in various stages of my project. I sincerely
thank my college for providing a platform where I could develop my project. Last but not the least I would like to
thank all my friends who directly or indirectly contributed in my project work.

6. REFERENCES
[1]Rodrigo A. Labatut, Michael B. Timmons, James M. Ebeling, Rajesh Bhaskaran, “Experimental Evaluation of
the Effects of Nozzle Diameter and Effluent Withdrawal Strategy on Tank Hydrodynamics in a Large-Scale
Mixed- Cell Raceway (MCR)” Department of Biological and Environmental Engineering, Cornell University,
Riley Robb Hall, Ithaca, NY 14853, USA
[2] Roselien Crab a,b, Tom Defoirdt a,b, Peter Bossier b, Willy Verstraete, “Biofloc technology in aquaculture:
Beneficial effects and future challenges”, Aquaculture 356–357 (2012) 351–356.
[3]Mohammad Tanveer, Subha M Roy, M Vikneswaran, P Renganathan and S Balasubramanian, “Surface aeration
systems for application in aquaculture: A review”, International Journal of Fisheries and Aquatic Studies 2018;
6(5): 342-347.
[4] J.M.R. Gorle, B.F. Terjesen, S.T. Summerfelt, “Hydrodynamics of Atlantic salmon culture tank Effect of inlet
nozzle angle on the velocity field”, Computers and Electronics in Agriculture 158 (2019) 79–91.
[5]Davidson, J., Summerfelt, S.T., 2004. Solids flushing, mixing and water velocity profiles within large (10 and
150 m3) circular ‘Cornell-type’ dual-drain tanks. Aquacultural Engineering 32, 245 – 271.
[6]Labatut, R.A., 2005. Hydrodynamics of a Mixed-Cell Raceway (MCR): Experimental and Numerical Analysis.
MS thesis. Cornell University, Ithaca, NY.
[7]Labatut, R.A., Timmons, M.B., Bhaskaran, R., 2005a (in review). Hydrodynamics of a Large-Scale Mixed-Cell
Raceway (MCR): Experimental Studies. For submission to Aquacultural Engineering.

15104

www.ijariie.com

1472

