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ABSTRACT 

 

 

 
We have built an IOT device, which is for monitoring water purity continuously. This 

device is basically for fishing farms. The device is portable. So that, farm owner can 

move the device to any of the fishing ponds. This device needs an external power supply 

to work. The device is connected with an internet based mobile app (Blynk) through Wi- 

Fi and also contains a display. So that, people near the pond can see the purity 

measurement instantly. Also, the device uploads the data to cloud storage. The blynk app 

shows the data. So, the data’s can be acceded from anywhere of the world. So that, the 

person registered with the app, can get the data from anywhere. Through this device, 

instant action can be taken if any problem occurs in the farming pond. It could reduce the 

damage and also the amount of loss in fish farming. 
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CHAPTER 1 

INTRODUCTION 

 

 
 

1.1 Introduction 

Bangladesh is the land of rivers the common food for Bangladeshi people is fish. But day 

by day our rivers are dying so the alternative source of fish is ponds people are farming 

fishes to overcome the need of fish. For fish farming we need to prepare the water to 

ensure the perfect environment for the perfect growth of fishes. So we need to monitor 

the pond/tank water perfectly and continuously. [6] To check the quality from a far 

distance we need the help of IOT. To ensure the quality and monitor it face to face and 

also from anywhere of the world we have develop this project.[10] 

 
 

1.2 Motivational 

 
There are huge numbers of fish farms in Bangladesh. But for the lacking’s of proper 

monitoring system we can produce that huge quantity of fishes. But if we build a proper 

system we may overcome the needs and ensure a better environment for the fishes in 

farm. 

 
 

1.3 Objectives 

 
To build this project we need the help of IOT. That’s why we have used several equipment’s to 

monitor the water quality over internet. So with the development of modern communication 

system we can use this technology to help the farmers improving their fish farming quality and 

reduce their time. Through this project we can introduce them a better system which will improve 

their farming and reduce their work time period. 
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1.4 Expected Outcome 

 
Through this project farmer will be able to monitor their fish ponds of the tanks water 

quality continuously through display also with the help of IOT they can observe the water 

quality (Temperature and Ph level) from a far distance through mobile apps. So in case of 

emergency they can warn if any think unusual happens to their fish farm. 

 

 
1.5 Project Outline 

Create our report with all the details and information you need. We have reached the 

conclusion our report as follows: 

Chapter 1: Introduces the project “Smart Water Sentinel System”. Explain the 

motivation, objectives and expected outcomes of our project. 

Chapter 2: Here we talk about the introduction, the related works, the comparative 

studies, the duration of the problems. This chapter discusses the background of our 

project. 

Chapter 3: After that, we composed about business process modeling, requirement 

collection and analysis. Here we have shown the use of case modeling and the description 

of our project. 

Chapter 4: Here we give an end font design, back end design and implementation 

requirement to our project. 

Chapter 5: We have specified database implementation, font end design implementation, 

implementation of interaction and also testing implementation of our project. 

Chapter 6: We discussed about discussion and conclusion. We have also provided our 

scope for future development of our project. 
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CHAPTER 2 

BACKGROUND ANALYSIS 

 

 

 

 

2.1 Introduction 

 
There are several devices which can check water quality but it is lengthy process. Also 

there are some devices which can show result in a short time but complex to use. Like Ph 

miter, water electrolyze, using TDS with water sampling. [5] 

 
 

2.2 Related Work 

 
“Liquid Telecom” has invented and IOT device helping fish water in fish farms but it is a 

costly device for our country people though it works perfectly all of our farmers can 

afford this device in their fish farming. 

 
 

2.3 Comparative Studies 

 
To build this project we have to learn some new topics. As our project is and IOT base 

project, we have to study about network devices. We have to learn Arduino language. We 

have to learn how to take inputs from digital and analog Sensors. We. We also have to 

learn the basics of IOT and database connection. Finally, we have to learn 

microcontroller connection system. [17] 

 

2.4 Scope of the Problem 

 
As we have simplified the IOT device currently we can watch the temperature and ph 

level. [5] In future it may be develop to observe more water components to ensure the 

best quality of water for fish farming. 



©Daffodil International University 4  

2.5 Challenges 
 

We have to learn the working principal of ESP 8266 nodemcu Wi-Fi module. 

We have to learn about the blynk database system, how it works. 

We have to learn how to connect the hardware’s with blynk app. 
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CHAPTER 3 

REQUIREMENT & SPECIFICATION 

 

 

3.1 Business Process Modeling 
 

Here all equipment connected by microcontroller. microcontroller unit with an extra 

feature of connecting with internet through Wi-Fi. 

 

 

 

 
Figure 3.1: Business process modeling 
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3.2 Use-Case Modelling & Description 
 

The sensors devices are working as instructed. The temperature & Ph sensor is getting 

data’s ad showing it on LED Display. Sending data to blynk data base. 
 

 

 

 
 

 

 

 

Figure 3.2: Use-case modeling & description 
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3.3 Requirement Collection and Analysis 

 
To build this project we have to use several equipment’s; [3] 

 

Esp 8266 nodemcu 

Waterproof temperature sensor 

Ph sensor 

LED display 

Breadboard 

Jumper wire 

5v power supply 

Wi-Fi router 

Blynk app 

 

3.3.1 ESP 8266 Nodemcu 

 
ESP 8266 nodemcu is a microcontroller unit which has a Wi-Fi module nodded with 

microcontroller it works same as a microcontroller unit with an extra feature of 

connecting with internet through Wi-Fi. [3], [9] 

 

 
 

Fig 3.3: ESP 8266 nodemcu 
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3.3.2 Waterproof Temperature Sensor 

 
DS18B20 has a waterproof version. Basically it is a temperature sensor which is used to 

measure the temperature of liquid elements. Its temperature range is from (- 55) degree 

Celsius to (125) degree Celsius. It required 3 volt to 5.5-volt power supply to measure the 

temperature. [15] 

 
 

 
 

Figure 3.4: Waterproof temperature sensor 

 

 

 
 

3.3.3 PH Sensor 

 
Ph sensor detects the ph level of water. Basically it is an analog sensor which gives 

analog data to Arduino. [17] We need to use the library function and assign formula to 

get the digital value which is the actual level of ph. [7] It needs 5-volt power supply to 

power on. It will operate between the temperature ranges of 7 degrees Celsius to 46 

degrees Celsius. [5] 

 

 
Figure 3.5: PH sensor 
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3.3.4 LED Display 

 
We have used a blue led display which is an I2C module. It is a 16/2 led display. We  

have to use the Liquid Crystal library to operate this module. We have used this led 

display to show the real time data on the spot. [7] 

 

 
Fig 3.6: LED display 

 

 

 

 

 

 

3.3.5 Breadboard 

 
Breadboard is a device where electric component doesn’t need to solder. It is used for 

making prototype electronics circuit’s. As we have used very sensible development board 

and sensors we didn’t take the risk of solder. [9] 

 

 
 

 
Figure 3.7: Breadboard 
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3.3.6 Jumper Wire 

 
Jumper wire is basically use in non-soldered electronic circuit’s also it has a benefit of 

less short circuit’s and a clean wiring setup. [4] 

 

 
Figure 3.8: Jumper wire 

 

 

3.3.7 5-Volt Power Supply 

 
As we have use ESP 8266 nodemcu as our project development board we need a 5-volt 

DC power supply. [3] 

 
 

 

 
Figure 3.9: 5-Volt power supply 
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3.3.8 Wi-Fi Router 
 

As our project is an IOT base project we need internet. The ESP 8266 nodemcu has a 

built in Wi-Fi module so to send the data to the database we need Wi-Fi internet that’s 

why we have used Wi-Fi router. [1], [3] 

 

 
Figure 3.10: Wi-Fi router 

 

 

3.3.9 Blynk App 

 
Blynk app is an open source app for IOT projects as our project is a prototype IOT base project 

we have used blynk app. It a supper easy to use and it has many useable features. It also has a 

secured database. [13] 

 
 

 

 

Figure 3.11: BLYNK app 
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CHAPTER 4 

 
SYSTEM DESIGN AND IMPLEMENTATION 

 

 

 
 

4.1 Frontend Design 

 

Front end design requires building the device. 

Connecting it to blynk app 

 

Frontend Design Requires Building the Device 

 
To build this device we have to connect the temperature sensor, PH sensor and LCD 

display with the ESP 8266 nodemcu. To connect the temperature sensor, we have to short 

the ground pin and the data pin with a 100k ohm resister. For the PH sensor we have to 

connect the data pin with the analog input to get the data. For the i2c LCD module we 

have to connect the SDA & SCL pins with D2 & D1 pins of nodemcu. [11],[12] 

 
 

Connecting it to Blynk App 

 
Blynk app is an open source app for IOT devices and project. Whenever we resister in 

blynk app we will get a data base secret which the data base secret we can connect our 

project with the blynk database. 
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Figure 4.1: Connecting it to blynk app 

 

 

 
4.2 Implementation Requirement 

 
To implement this project, we need [16] 

 

Arduino IDE 

Blynk app 

 
 

Arduino IDE 

 
Arduino IDE is a free package software. It is used to program the Arduino based 

development boards. [17] 
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Blynk App 

 
Blynk app is the most used IOT platform for IOS and android device. It has a lot of free 

feature with free cloud services through this app we can create a prototype IOT app 

interface with zero cost. [15] 

 

 

 

 

 
Figure 4.2: Blynk app 

 

 

4.3 Backend Design 

 
Backend design includes 

 

Connecting sensor with ESP 8266 nodemcu. 

Connecting ESP 8266 nodemcu with internet. 

Displaying data to LCD display. 

Sending data to blynk data base. 

Displaying to blynk app. [15] 
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Connecting Sensor with ESP 8266 Nodemcu: 

 

 

 
 

Figure 4.3: Connecting Sensor with esp8266 nodemcu 

 

 

Connecting ESP 8266 Nodemcu with Internet: 
 

 

 

 

 
Figure 4.4: Connecting ESP 8266 nodemcu with internet 
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Displaying Data to LCD Display 
 
 

 

 

 

 
Figure 4.5: Displaying data to LCD display 

 

 

Sending Data to Blynk Data Base: 

 

 

 
 

Figure 4.6: Sending data to blynk data base 
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Displaying to Blynk App 
 

 

 

 

 
 

Figure 4.7:  Displaying to blynk app 
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CHAPTER 5 

TESTING AND DISCUSSION 

 

 

5.1 Implementation of Frontend Design 

 
If the connections are perfectly done and the development board is perfectly power 

supplied, Ones it connects with Wi-Fi internet the data of the water will be started 

displaying on LCD display.[8] 

Again, if the code runs perfectly the data will be shown on blynk app whenever we login 

to it. 

 
 

5.2 Implementation of Database 

 

 

 

 

Figure 5.1: Implementation of database 
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5.3 Test Result and Reports 
 

 

Table 5.1: Test result & report 

 
Device Display Blynk App Comment 

Starts collecting 

data 

LED display doesn’t 

show any data 

Doesn’t show any 

data 

Device is not 

working perfectly 

Starts collecting 

data 

LED display shows 

water temperature 

Doesn’t show any 

data 

Ph sensor is not 

working 

Starts collecting 

data 

LED display shows 

water temperature & 

water Ph 

Doesn’t show any 

data 

Device can’t get 

connected with 

Internet network. 

Starts collecting 

data 

LED display shows 

water temperature & 

water Ph 

App shows both 

temperature & Ph 

level 

Device is working 

perfectly 

 

 
5.4 Final Output 

 
Our device is working perfectly as its final output is absolutely perfect. The sensors 

devices are working as instructed. The temperature & Ph sensor is getting data’s ad 

showing it on LED Display. The nodemcu is also sending data to Blynk app’s database. 

So, we can say that, the IOT project is successfully working. 
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CHAPTER 6 

CONCLUSION AND FUTURE SCOPE 

 

 

6.1 Discussion and Conclusion 

 
The device is working as per our expectation from it. Our device is working perfectly as 

its final output is absolutely perfect. The sensors devices are working as instructed. The 

temperature & Ph sensor is getting data’s ad showing it on LED Display. The nodemcu is 

also sending data to Blynk app’s database. [12] So, we can say that, the IOT project is 

successfully working. 

 
 

6.2 Scope for Future Developments 

 
As we have implemented our project, the device can get water temperature & Ph level 

instantly. [11] For future development, its working boundary can be expanded. Now it 

shows temperature and Ph only, in future, it may be able to show food amount in farming 

pond, oxygen level of water, etc. 
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Appendix A 
 

 

 

Appendix-A 

 
List of sensors & basic uses of the sensors: 

 
Waterproof temperature sensor is with digital output. We have used this sensor to 

measure the water temperature. 

Ph sensor gives analog input. With this sensor, we can measure the Ph level of water. 
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CHAPTER 1 INTRODUCTION 1.1 Introduction Bangladesh is the land of rivers the common food 

for Bangladeshi people is fish. But day by day our rivers are dying so the alternative source of fish 

is ponds people are farming fishes to overcome the need of fish. For fish farming we need to 

prepare the water to ensure the perfect environment for the perfect growth of fishes. So we need 

to monitor the pond/tank water perfectly and continuously. [6] To check the quality from a far 

distance we need the help of IOT. To ensure the quality and monitor it face to face and also from 

anywhere of the world we have develop this project.[10] 1.2 Motivational There are huge 

numbers of fish farms in Bangladesh. But for the lacking’s of proper monitoring system we can 

produce that huge quantity of fishes. But if we build a proper system we may overcome the needs 

and ensure a better environment for the fishes in farm. 1.3 Objectives To build this project we 

need the help of IOT. That’s why we have used several equipment’s to monitor the water quality 

over internet. So with the development of modern communication system we can use this 

technology to help the farmers improving their fish farming quality and reduce their time. 

Through this project we can introduce them a better system which will improve their farming and 

reduce their work time period. 1.4 Expected Outcome Through this project farmer will be able to 

monitor their fish ponds of the tanks water quality continuously through display also with the help 

of IOT they can observe the water quality (Temperature and Ph level) from a far distance through 

mobile apps. So in case of emergency they can warn if any think unusual happens to their fish 

farm. 1.5 Project Outline Create our report with all the details and information you need. We have 

reached the conclusion our report as follows: Chapter 1: Introduces the project “Smart Water 

Sentinel System”. Explain the motivation, objectives and expected outcomes of our project. 

Chapter 2: Here we talk about the introduction, the related works, the comparative studies, the 

duration of the problems. This chapter discusses the background of our project. Chapter 3: After 

that, we composed about business process modeling, requirement collection and analysis. Here 

we have shown the use of case modeling and the description of our project. Chapter 4: Here we 

give an end font design, back end design and implementation requirement to our project. 

Chapter 5: We have specified database implementation, font end design implementation, 

implementation of interaction and also testing implementation of our project. Chapter 6: We 

discussed about discussion and conclusion. We have also provided our scope for future 

development of our project. CHAPTER 2 BACKGROUND ANALYSIS 2.1 Introduction There are 

several devices which can check water quality but it is lengthy process. Also there are some 

devices which can show result in a short time but complex to use. Like Ph miter, water 

electrolyze, using TDS with water sampling. [5] 2.2 Related Work “Liquid Telecom” has invented 

and IOT device helping fish water in fish farms but it is a costly device for our country people 

though it works perfectly all of our farmers can afford this device in their fish farming. 2.3 

Comparative Studies To build this project we have to learn some new topics. As our project is and 

IOT base project, we have to study about network devices. We have to learn Arduino language. 

We have to learn how to take inputs from digital and analog Sensors. We. We also have to learn 

the basics of IOT and database connection. Finally, we have to learn microcontroller connection 

system. [17] 2.4 Scope of the Problem As we have simplified the IOT device currently we can 

watch the temperature and ph level. [5] In future it may be develop to observe more water 

components to ensure the best quality of water for fish farming. 2.5 Challenges ? We have to 

learn the working principal of ESP 8266 nodemcu Wi-Fi module. ? We have to learn about the 

blynk database system, how it works. ? We have to learn how to connect the hardware’s with 

blynk app. CHAPTER 3 REQUIREMENT & SPECIFICATION 3.1 Business Process Modeling Figure 

3.1: Business process modeling 3.2 Use-Case Modelling & Description Figure 3.2: Use-case 

modeling & description 3.3 Requirement Collection and Analysis To build this project we have to 

use several equipment’s; [3] ? Esp 8266 nodemcu ? Waterproof temperature sensor ? Ph sensor ? 

LED display ? Breadboard ? Jumper wire ? 5v power supply ? Wi-Fi router ? Blynk app 3.3 .1 ESP 

8266 Nodemcu ESP 8266 nodemcu is a microcontroller unit which has a Wi-Fi module nodded 

with microcontroller it works same as a microcontroller unit with an extra feature of connecting 

with internet through Wi-Fi. [3], [9] Fig 3.3: ESP 8266 nodemcu 3.3.2 Waterproof Temperature 

Sensor DS18B20 has a waterproof version. Basically it is a temperature sensor which is used to 

measure the temperature of liquid elements. Its temperature range is from (- 55) degree Celsius 

to (125) degree Celsius. It required 3 volt to 5.5-volt power supply to measure the temperature. 

[15] Figure 3.4: Waterproof temperature sensor 3.3.3 PH Sensor Ph sensor detects the ph level of 

water. Basically it is an analog sensor which gives analog data to Arduino. [17] We need to use 

the library function and assign formula to get the digital value which is the actual level of ph. [7] 

It needs 5-volt power supply to power on. It will operate between the temperature ranges of 7 

degrees Celsius to 46 degrees Celsius. [5] Figure 3.5: PH sensor 3.3.4 LED Display We have used 

a blue led display which is an I2C module. It is a 16/2 led display. We have to use the Liquid 

Crystal library to operate this module. We have used this led display to show the real time data on 

the spot. [7] Fig 3.6: LED display 3.3.5 Breadboard Breadboard is a device where electric 

component doesn’t need to solder. It is used for making prototype electronics circuit’s. As we have 

used very sensible development board and sensors we didn’t take the risk of solder. [9] Figure 

3.7: Breadboard 3.3.6 Jumper Wire Jumper wire is basically use in non-soldered electronic 

circuit’s also it has a benefit of less short circuit’s and a clean wiring setup. [4] Figure 3.8: Jumper 

wire 3.3.7 5-Volt Power Supply As we have use ESP 8266 nodemcu as our project development 

board we need a 5-volt DC power supply. [3] Figure 3.9: 5-Volt power supply 3.3.8 Wi-Fi Router 

As our project is an IOT base project we need internet. The ESP 8266 nodemcu has a built in Wi- 

Fi module so to send the data to the database we need Wi-Fi internet that’s why we have used 

Wi-Fi router. [1], [3] Figure 3. 10: Wi-Fi router 3.3.9 Blynk App Blynk app is an open source app 



 

for IOT projects as our project is a prototype IOT base project we have used blynk app. It a 

supper easy to use and it has many useable features. It also has a secured database. [13] Figure 

3.11: BLYNK app CHAPTER 4 SYSTEM DESIGN AND IMPLEMENTATION 4.1 Frontend Design ? 

Front end design requires building the device. ? Connecting it to blynk app Frontend Design 

Requires Building the Device To build this device we have to connect the temperature sensor, PH 

sensor and LCD display with the ESP 8266 nodemcu. To connect the temperature sensor, we have 

to short the ground pin and the data pin with a 100k ohm resister. For the PH sensor we have to 

connect the data pin with the analog input to get the data. For the i2c LCD module we have to 

connect the SDA & SCL pins with D2 & D1 pins of nodemcu. [11],[12] Connecting it to Blynk App 

Blynk app is an open source app for IOT devices and project. Whenever we resister in blynk app 

we will get a data base secret which the data base secret we can connect our project with the 

blynk database. Figure 4.1: Connecting it to blynk app 4.2 Implementation Requirement To 

implement this project, we need [16] ? Arduino IDE ? Blynk app Arduino IDE Arduino IDE is a free 

package software. It is used to program the Arduino based development boards. [17] Blynk App 

Blynk app is the most used IOT platform for IOS and android device. It has a lot of free feature 

with free cloud services through this app we can create a prototype IOT app interface with zero 

cost. [15] Figure 4.2: Blynk app 4.3 Backend Design Backend design includes ? Connecting sensor 

with ESP 8266 nodemcu. ? Connecting ESP 8266 nodemcu with internet. ? Displaying data to LCD 

display. ? Sending data to blynk data base. ? Displaying to blynk app. [15] Connecting Sensor 

with ESP 8266 Nodemcu: Figure 4.3: Connecting Sensor with esp8266 nodemcu Connecting ESP 

8266 Nodemcu with Internet: Figure 4.4: Connecting ESP 8266 nodemcu with internet Displaying 

Data to LCD Display Figure 4.5: Displaying data to LCD display Sending Data to Blynk Data Base: 

Figure 4.6: Sending data to blynk data base Displaying to Blynk App Figure 4.7: Displaying to 

blynk app CHAPTER 5 TESTING AND DISCUSSION 5.1 Implementation of Frontend Design If the 

connections are perfectly done and the development board is perfectly power supplied, Ones it 

connects with Wi-Fi internet the data of the water will be started displaying on LCD display.[8] 

Again, if the code runs perfectly the data will be shown on blynk app whenever we login to it. 5.2 

Implementation of Database Figure 5.1: Implementation of database 5.3 Test Result and Reports 

Table 5.1: Test result& report Device Display Blynk App Comment Starts collecting LED display 

doesn’t Doesn’t show any Device is not data show any data data working perfectly Starts 

collecting LED display shows Doesn’t show any Ph sensor is not data water temperature data 

working Starts collecting data LED display shows water temperature & water Ph Doesn’t show any 

data Device can’t get connected with Internet network. Starts collecting data LED display shows 

water temperature & water Ph App shows both temperature & Ph level Device is working perfectly 

5.4 Final Output Our device is working perfectly as its final output is absolutely perfect. The 

sensors devices are working as instructed. The temperature & Ph sensor is getting data’s ad 

showing it on LED Display. The nodemcu is also sending data to Blynk app’s database. So, we can 

say that, the IOT project is successfully working. CHAPTER 6 CONCLUSION AND FUTURE SCOPE 

6.1 Discussion and Conclusion The device is working as per our expectation from it. Our device is 

working perfectly as its final output is absolutely perfect. The sensors devices are working as 

instructed. The temperature & Ph sensor is getting data’s ad showing it on LED Display. The 

nodemcu is also sending data to Blynk app’s database. [12] So, we can say that, the IOT project 

is successfully working. 6.2 Scope for Future Developments As we have implemented our project, 

the device can get water temperature & Ph level instantly. [11] For future development, its 

working boundary can be expanded. Now it shows temperature and Ph only, in future, it may be 

able to show food amount in farming pond, oxygen level of water, etc. REFERENCES [1] 
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