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1. Introduction 

Monitoring is required at fish farms or fishing lakes to help 

ensure the fish remain healthy. Poor water conditions will 

prevent the fish from growing and feeding as required, If 

conditions are continually poor then it could lead to a large 

loss of fish.  Aerators are therefore commonly used to 

increase the levels of Dissolved Oxygen available within the 

lake. 

 

These aerators need to be controlled and poor operation 

can lead to poor water quality or expensive energy bills. 

 

This project will look at automated control of the aerator 

which will provide security to fish health and potential 

energy cost savings. 

2. Aims & Objectives 

The aim is to develop a prototype capable of collecting 

data from the lake and automatically control the aerator 

operation.  in doing so, cost savings should be possible. 

The objectives for the project are bellow: 

 Design and develop a low cost monitoring system 

capable of providing key information. 

 Automatically control the aerator operation. 

 Increase the security of fish health by removing  

the potential for human error. 

 Design a HMI screen to display all of the data 

collected. 

 Investigate if cost savings could be made from 

reduced energy consumption 

3. Research Overview 4. Test & Analysis 

Research was carried out to determine the key parameters for water quality and fish health. It 

became apparent that dissolved oxygen was the most important consideration. Natural 

Dissolved Oxygen levels of still water are rarely enough to support all forms of aquatic life. The 

mixing of surface waters increases the rate that oxygen can diffuse into water, it is for this 

reason that aerators are used to increase Dissolved Oxygen levels in fish farms and  lakes. 

 

 The water temperature, turbidity and pH are also all vitally important to the wellbeing of the 

fish and water quality. These 3 parameters all have the ability to negatively affect the Dissolved 

Oxygen available within a water body. 

 

Existing systems were reviewed and this information was used to aid during the design process.   

5. Design  & Implementation 

 PLC software was designed and developed to 

control the aerator. 

 HMI screen designed to display all the data 

collected from the sensors. 

 Electrical enclosure mounted lake side to 

contain all the hardware required. 

 Enclosure door containing LED's & sound 

buzzer to display the information and warn 

lake staff of potential danger 

6. Conclusion 

The project has proved that the selected sensors can 

operate as required to collect important data and state 

when the aerator should be operated 

. The software is capable of interoperating the data, 

operating the aerator & displaying on the user friendly 

HMI screen 

The initial cost saving investigations indicate a great 

savings potential due to limiting the aerator use when 

the conditions are very good.  

The main aims and objectives have been met  

Tests were carried out to check the 

if they operated as expected.  All 

sensors performed as expected and 

the LM35 was modified to  be used 

underwater. 

An investigation of cost savings 

potential was carried out at a 

fishing lake that lets the aerators 

run 24/7. On test day only 4 of 7 

lakes had a low DO reading. On this 

example a potential saving of 43% 

would have been possible if the 

monitoring system was in place. 

 

7. References 
R. G. Wetzel, Limnology - Lake and River Ecosystems, 2001. 

“Dissolved Oxygen & Water,” Water science school, [Online]. Available: https://www.usgs.gov/special-topic/water-science-school/science/dissolved-oxygen-and-water?qt-

science_center_objects=0#qt-science_center_objects. [Accessed 3 Jan 2021] 


