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Abstract 

 

Keeping fish as pets is much less demanding than taking care of other animals. The 

maintenance of fish aquariums is very difficult task. Some of the problems faced are 

changing the aquarium water, feeding the fish and maintaining the temperature of Aquarium. 

The idea is to minimize the problem of fish keepers or aquarists by shifting it from manual to 

automatic mode. Fish keepers or aquarists now would not have to watch out and keep an eye 

on their Aquarium and Fish again and again. In our approach, the water temperature control, 

lighting of aquarium environment, feeding of fishes, draining and infilling of aquarium tank 

are all automatically controlled by a software embedded in an intelligent controller. This 

system is user friendly. This project will be more efficient than the system available 

nowadays in the market. 
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1. Introduction 

 1.1 Project Definition 

Aquarium Kit is a fish-tank filled with water for keeping underwater lives and it 

generally used for decoration purpose. The aquarium gives stunning look to the area, gives a 

sense of peace, life and tranquility in the place and it gives the people the feeling of 

connection to the nature, therefore we can see Aquarium Kit almost in every house, hospitals 

and even in the restaurants. Moreover, we can find so many people are interested in petting 

fish, therefore they collect different types of fish and provide a proper Aquarium Kit for these 

creatures, but petting fish is a hard job as it requires full attention time to time to keep the 

tank adaptable for the fish by providing a proper environment. Thus, having a smart 

Aquarium Kit will help people to take care of their fish without any effort. After the project is 

completed, the system will be able to generate a perfect environment simulated from the 

original environment where the fish came from. Moreover, the system controls a few 

important parameters such as temperature roughly between 20 and 30 degrees Celsius, pH 

about 7, dissolved oxygen, water filtration, humidity and feeding process which should be 

maintained around 20 to 40 for almost all kinds of fish. 

1.2 Project Objectives 

1. Ensure optimizing environment for fish from your location. 

2. Minimize maintenance tasks in the fish tanks and ponds. 

3. Increase durability of aquarium. 

4. Ease providing regular humankind services to pet. 

5. Track the fish regularly. 

6. Provide a study case for fish, if needed, such as performing simple data manipulation 

and interpretation. 

 

1.3 Project Specifications 

1. Main input power of 220-240 V, 60 Hz. 

2. Control and monitor parameters, such as temperature, humidity, water level and 

quality, amount of dissolved oxygen, lights, water filtration and pH. 

3. Display the tank parameters through LCD. 

4. Optimize environment with a filtering system. 

5. Provide an automatic food supplier system. 

6. Communicate (send) data to a remote-control center at desired time intervals (hourly, 

daily, …etc.). 

7. Keep track of fish through mapping and visually and be able to sense movement. 
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1.4 Product Architecture and Components 

 

 

 

Figure 1: Product Architecture 
 

 

 

 



 

 7 

1.5 Applications 

The proposed system can be used: 

i. In residential homes. 

ii. In Pet stores with multiple fish tanks. 

iii. In educational, commercial or industrial buildings. 

iv. In Zoo’s for fish that needs special environment and care. 
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2. Literature Review 

2.1 Project background 

 

Aquarium Kit is a fish-tank filled with water for keeping underwater lives and it generally 

used for decoration purpose. The aquarium gives stunning look to the area, gives a sense of 

peace, life and tranquility in the place and it gives the people the feeling of connection to the 

nature, therefore we can see Aquarium Kit almost in every house, hospitals and even in the 

restaurants. Moreover, we can find so many people are interested in petting fish, therefore 

they collect different types of fish and provide a proper Aquarium Kit for these creatures, but 

petting fish is a hard job as it requires full attention time to time to keep the tank adaptable 

for the fish by providing a proper environment. Thus, having a smart Aquarium Kit will help 

people to take care of their fish without any effort. 

2.2 Previous Work 

 

1. Fish Talk: An IoT-Based Mini Aquarium System Published 2019 National Chiao 

Tung University, Date of Conference: May 2019 , Publisher: IEEE 

 

2. Development of water control system with electrical valve for smart aquarium 2014  

 Monterey Bay Aquarium Research Institute Published in: 2017 ,Conference 

Location: Sapporo, Japan 

 

3. A Gas-Controlled Aquarium System for Ocean Acidification Studies 

Conference Location: Kobe, Japan ,Published 2008. 

 

4. Smart Mobility Creating Smart Space: 3D Smart Aquarium Bus, Published 2008 Date 

of Conference: May 2019 Conference Location: Seogwipo-si, Korea (South), Korea 

(South). 

 

2.3 Comparative Study 

 

 

 

  

Table 1: Comparative Study table 



 

 9 

3. System Design 

3.1 Design Constraints 

 

3.1.1 Design Constraints: Engineering Standards 

This system will work with 220VAC, UK plug, as the Saudi standard. 
 

3.1.2 Design Constraints: Environmental 

This system will ensure healthy environment for the fish’s and ensure them a healthy life. 
 

3.1.3 Design Constraints: Safety 

As the system will ensure a healthy and safe life for the fish, it’s also provides safety for the 

user during replacing the water; as this system can drain\refill the tank in a safe manner 

without the need of lifting the tank and spill the water which may Couse slip or falling 

hazards. 
 

 

 

3.2 Design Methodology 

In the process of developing a system to help improve the efficiency of maintenance 

for beautiful fish and aquaculture with the following steps: A. System requirements analysis 

at  this  stage,  we  conducted  a  study  by  collecting information related to the development 

of a system to increase the efficiency of caring for ornamental fish and aquaculture for stores. 

In this work, we address the quality of water and environments for the aquarium. There are 

four values of water quality; turbidity, pH, TDS, and DO. These four water quality data will 

be an indicator of the quality in beautiful fish tanks that have values that are suitable for 

raising ornamental fish and aquaculture in this developed system. Besides, the values 

corresponding to the environment for fish and aquaculture are brightness, water temperature, 

and water level required. Therefore, this system will apply seven parameters of water quality   

and   environments   to   develop   the   automatic maintenance aquarium system in stores. 

Moreover, we have studied and gathered information on a list of sensors that measure water 

quality required. Most sensors can be detecting the quality of water and system environments 

as analog values such as pH, DO, TDS, turbidity and brightness. On the other hand, the water 

temperature and water level were detected as a digital value by sensors. For the detail of each 

sensor, we will describe in the next stage. 
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3.3 Product Subsystems and Components 

3.3.1 Arduino UNO: It is a board in developed kit with Electronic Control Unit (ECU) 

which is microcontroller unit in series of Espressif ESP32 WROOM-32, total 38 pins 

included. In this research, the aquarium system requires 20 pins (voltage and ground are 

excluded) for digital and analog input-output the value or signal from IoT and sensor devices. 

Especially, the Wi-Fi communication is one feature that is included and it is a necessity in 

this work for sending and receiving data between server and notification system. 

3.3.2 DS18B20 temperature sensor probe: The DS18B20 probe is a small digital 

temperature sensor with 3-wires interface. This sensor can operate in liquid or water in two 

mode; normal mode, and parasite mode. Normal mode was applied to the automatic aquarium 

system. It requires 4.7k Ohm of pull-of resistor and three digital pins for output data, 5V of 

power source, and ground connection respectively. 

3.3.3 pH  sensor  module:  It  is  an  analog meter for pH measurement  in  water  or  

liquid. The pH sensor module consists of three components; pH electrode with BNC 

connector interface, analog cable, and pH sensor circuit board. The pH measurement levels 

are 0-14pH with accuracy value at ±0.1pH. This module requires a pin for analog pH data. 

3.3.4 Dissolved oxygen (DO) sensor module: This module is used to measures the 

dissolved oxygen in the aquarium system. The dissolved oxygen is detected in analog value 

by BNC probe and analog signal converter board module. An analog pin is a necessity in this 

module. 

 

3.3.5 Turbidity sensor module: The level of turbidity can be detected by this analog sensor 

which is an optoelectronic instrument. It is able to detect the total suspended solids (TSS) or 

colloidal particles that harbor pathogens in the water by measuring the intensity of light 

scattered at 90 degree to the beam of light. An analog pin is required for signal output from 

sensor. The signal output will decrease when the turbidity level is high. 

 

3.3.6 Total Dissolved Solids (TDS) sensor module: It is a small analog sensor for 

measuring the total concentration of dissolved substances in the water. It needs an analog pin 

for output data to ESP32. 

 

3.3.7 water level sensor: float switch was applied to control the maximum water level in 

aquarium tank. 

 

3.3.8 Two-ways solenoid valve: This solenoid valve is a fluid or water control electronic 

valve. It is designed for 1.5 inches of water pipe and operated with 5V. This valve was set to 

Normally Closed (NC) mode. It will be opening when the minimum water level in tank was 

detected by ultrasonic sensor. In general, it must be used with a transistor and a diode in 

operation. 

 

3.3.9 Water pumps (12V): This pump is conducted to water draining from tank. There are 

wide ranges of water pumps. In this experimental, we use a simple of pump such as Sonic 

AP1200 pump. It has water flow rate at 600 liters per hour. 
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3.4 Implementation 

1. How you set your product/subsystem target specifications (ABET outcome 2a) 

Our system was designed to meet the requirement for the most common used sizes of 

aquariums, for that reason, we’ve chose a sensors that can be used almost in any  but 

it also can be used on bigger sizes by only replacing the pumps with a bigger ones. 

 

2. How you considered multiple alternatives in  your subsystem design (2b) 

We have choose our subsystems sensors by considering the price, performance, others 

reviews about this sensor and availability. 

 

3. How you selected appropriate components that meet the target specifications (2c) 

By designing the system in a scratch paper and searching the internet and previous 

projects, and as a result, we have selected the most suitable sensor that will meet our 

required specification. 

 

4. How you implemented your design (activities) (2c) 

We were planning to implement the design on a fish tank that we bought, but 

unfortunately, because of the COVID-19 crisis, we brought a plastic bottle to test the 

system instead of the fish tank. 

 

5. How you verified your subsystem/system performance: simulation, experiments (2d) 

We have tested each sensor individually using an Arduino to make sure that they will 

function as the required specifications in our design: 
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Figure 13: Aquarium water control by using the LABVIEW 
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4. System Testing and Analysis 

4.1 Subsystem 1:  

1. Relay module: to control the water filter and heater. 

2. Power supply unit: convert 220VAC to 12 VDC. 

3. LCD: monitor the system and show alarms. 

4. Water quality: pH and TDS when out range it will replace the water.  

5. Recycle system: to filter the water and prefeed with air under water  

4.2 Subsystem 2: 

1. Refiling and draining 2 Water pumps 12 VDC control by microprocessor. 

2. Auto feeder: feeding the fish with food base of the time or manual. 

3. Water heater: maintain water temperature induvial. 

4. Sonar sensor: to truck the fish under water. 

5. Camera: show end user form remote and record. 

6. Makeup tank: refiled the main take in case of the water go less then requirement. 

     

 

 

4.3 Overall Results, Analysis and Discussion 

 

1. DS18B20 temperature sensor probe: 

 

We have installed the sensor into a cup of water with ice as a zero reference to 

make sure that the probe sensor reading is correct (Fig.1). 

 

 
Figure 1: testing temperature sensors, (left picture with cold water and the right picture Hot 

water). 
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2. PH  sensor  module: 

 

We get the AtlasScientific PH calibration kit with a PH test paper (Fig.2, 3) and did 

some calibration until the probe reads the same as the calibration solution and compared the 

reading with the PH test paper color (Fig. 4, 5, 6, 7).  

 

Figure 2: AtlasScientific PH calibration kit 

with a PH test paper 

Figure 3: AtlasScientific PH calibration kit with a PH test 

paper after testing the solutions 

Figure 4: Testing the probe using the Atlas 

Scientific PH 10.0 calibration solution 
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3. Total Dissolved Solids (TDS) sensor module: 

 

As we didn’t have a trusted liquid solution to test the TDS value, we have used Nova 

Drinking water (Fig. 8) as the TDS value is 120ppm as listed on the bottle production data 

(Fig. 9). We have calibrated the TDS sensor to read 120ppm when submerged into the Nova 

drinking water (Fig. 10) 

 

Figure 5: Testing the AtlasScientific 

PH calibration solution using the 

PH test paper 

Figure 7: Testing the probe using the Atlas 

Scientific PH 7.0 calibration solution 
Figure 6: Testing the probe using the 

AtlasScientific PH 4.0 calibration solution 
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4. Float level switch: 

 

For the level switch, we only need to confirm that the contact will switch if the float 

rises or drop, for that, we have used a Multimeter in contact mode and moved the float 

to simulate the water rising and falling (Fig11, 12). 

 

Figure 8: Total Dissolved Solids (TDS) 

sensor module. 

Figure 9: Nova drinking water production data. 

Figure 10: Calibrating the TDS sensor 
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Figure 13: Here our trusted devices that we used for calibration of pH sensor & TDS sensor  

in order to adjust our sensors.  

Figure 11: Switch is closed simulating water 

level high. 

Figure 12: Switch is open simulating water 

level low. 
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Figure 14: testing subsystems 
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5. Project Management 

5.1 Project Plan 

 
Figure 15: Project Plan for Smart Aquarium Control Kit 
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Figure 16: Smart Aquarium Control Kit 
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 Background research. 

 Search and acquire components. 

 Design subsystem 1 (sensors) 

 Test subsystem 1 

 humidity & temperature 

 LCD 

 PH & O2 

 level of water  

 Prepare midterm Presentation 

 deliver presentation 

 Design subsystem 2 (feeding) 

 Test subsystem 2 

 send to user  

 test all subsystem  

 installation  

 integrate all subsystems 

 Prepared final presentation 

 Prepared final report 

 Final presentation 

 

 

 

5.2 Contribution of Team Members 

 

Task Fahad Faisal Ahmed Task Total 

Search & acquire 

components 
33.3 33.3 33.3 100% 

Design Subsystems 40 40 25 100% 

Test Subsystems 50 50 0 100% 

Write Reports & 

Presentations 
35 35 30 100% 

 

 

5.3 Project Execution Monitoring 

 We make regular communications with the Advisors and other team members online in 

case to discuss the project progress. 

 The team meetings were about each sub system. 

 We have gathered at PMU to test our sub systems functionality to ensure they work as 

desired before integrating them all together. 
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5.4 Challenges and Decision Making 

 

 The major problem that we faced is the COVID-19 pandemic situation, which limits the 

communications and the spare parts availability. 

 We faced some delays in the required parts/components/tools shipments, so we tried to 

find what is available locally. 

 We faced a problem with Problems with equipment or components not working or 

malfunctioning. Here we make more research for more compatible components from 

trusted manufacturer. 

 

 

 

5.5 Project Bill of Materials and Budget 

No. Description Quantity Unit Cost (SR) 

1 Microcontroller 1 150 

2 Aquarium heater 2 100 

3 Power transformer 1 50 

4 Display 1 130 

5 Fish tank 1 970 

6 Temperature sensor 1 100 

7 Water pump 2 150 

8 Feeding kit 1 100 

9 Oxygen pump 1 50 

10 Decorations - 100 

11 Misc, tubes, wires…. - 120 

12 PH sensor 1 200 

13 Level sensor 1 150 

14 Filter 1 100 

15 Sonar senser 1 400 

16 Camera 1 100 

Total cost   2970 
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6. Project Analysis 

6.1 Life-long Learning 

 During this project, we have learned about different new sensors such as the PH, TDS, 

Temperature sensors and float switches. 

 We have learned different calibration methods for each sensor. 

 We are now more familiar with coding and integrating dozens of codes in one code only 

that runs the entire system with little space of error. 

 We have learned how to manage and design a project in an effective way and most 

important is working within a team to accomplish a goal. 

 Time management and appropriate planning is a key factor of any successful project. 

 We have used Google to do our research about this project and we ended up discovering 

new websites communities and YouTube channels that helped us a lot and it could be an 

excellent reference for any future projects 
 

6.2 Impact of Engineering Solutions 

Keeping all sorts of animals at home is not a new concept in any way. The strong 

connection between pets and their owners is something cannot been ignored. All of these 

animals require special care and sometimes humans cannot attend to their needs. Fish require 

the utmost care because their environment is completely different from land animals, so they 

need specific conditions like a temperature range, pH, suitable oxygen and CO2 levels. 

Normally aquariums have oxygen pumps, heaters, and filters. This is not enough or equivalent 

to the natural habitat. Maintaining these conditions is very hard manually, so automating this 

process will greatly reduce the fish death rate and will create great convenience for the owners. 

 

For example, Aquaponics is a combination of aquaculture, which is growing fish and 

other aquatic animals, and hydroponics, which is growing plants without soil. Aquaponics uses 

these two in a symbiotic combination in which plants are fed the aquatic animals' discharge or 

waste, so imagine a huge fish tank with tons of fishes and aquatic animals that needs to stay 

healthy to continue feeding the plants. In this case, maintaining the tank environment manually 

is very difficult but with the smart aquarium, it will be very easy and more effective. 
 

6.3 Contemporary Issues Addressed 

Keeping and maintaining an aquarium could be challenging specially for large tanks. Fishes 

can be used as a food source, fertilizers and decorations. Growing fishes in a good healthy 

environment is necessary to keep our fishes safe to consume.  
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7. Conclusions and Future Recommendations 

7.1 Conclusions 

 
 

In Conclusion, we did lean for this project and other groups projects and learn and 

understand the important for implementing Design Method & Project managements for our 

electrical engineering study and how we implement our project parts (coding, electronics, 

power and communication systems). 

The reports and project plan make us engage and updates for our self and Smart 

Aquarium project & create and add ideas for the project that make better in performance, 

during this project, we have learned about different new sensors. In addition, we learn from 

our mistakes and correct that and take action or alternatives to solve.  
 

7.2 Future Recommendations 

 

 

 The system would be better if we can add the WIFI communication feature in order to 

monitor the sensors parameters from anywhere. 

 Solid PVC pipes for the water supply and drain. 

 Adding a camera such as pixy 2 or any baby monitoring camera to see the aquarium at 

any time through WIFI. 

 3D printed circuit box with a custom Printed circuit board (PCB). 
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Appendix A: Progress Reports: 
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 Appendix B: Bill of Materials 
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Include only key components and only main pages 

 

 Appendix D: Program Codes 

#include <OneWire.h> 

#include <DallasTemperature.h> 

#include <EEPROM.h> 

#include "GravityTDS.h" 

#include <LiquidCrystal_I2C.h> 

 

LiquidCrystal_I2C lcd(0x27,20,4);  // set the LCD address to 0x27 for a 16 chars and 2 line display 

 

#define ONE_WIRE_BUS 5 

#define TdsSensorPin A1 

#define LVHH 4 

#define LVH 3 

 

#define RPump 6 

#define DPump 7 

#define FPump 8 

 

#define WB1 9 

#define WB2 A3 

#define Buzz 10 

#define RB1 11 

#define SW A2 

 

#define Gled 12 

 

GravityTDS gravityTds; 

  

float temperature = 25,tdsValue = 0; 

 

OneWire oneWire(ONE_WIRE_BUS); 

 

 

byte Rled    = 13; 

 

 

byte sensorInterrupt = 0;  // 0 = digital pin 2 

byte sensorPin       = 2; 

 

// The hall-effect flow sensor outputs approximately 4.5 pulses per second per 

// litre/minute of flow. 

float calibrationFactor = 4.5; 

 

volatile byte pulseCount;   

 

float flowRate; 

unsigned int flowMilliLitres; 

unsigned long totalMilliLitres; 

 

unsigned long oldTime; 

 

DallasTemperature sensors(&oneWire); 
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 float Celcius=0; 

 float Fahrenheit=0; 

 

#include <Arduino.h> 

int pHSense = A0; 

int samples = 10; 

float adc_resolution = 1024.0; 

 

void Alarm() 

{ 

   tone(Buzz, 200, 800); //tone(Pin, Freq, Duration); 

   digitalWrite(Gled, LOW); 

   digitalWrite(Rled, HIGH); 

   delay(500); 

   return; 

} 

 

void setup() 

{ 

  pinMode(LVHH, INPUT_PULLUP); 

  pinMode(LVH, INPUT_PULLUP); 

   

  pinMode(WB1, INPUT_PULLUP); 

  pinMode(WB2, INPUT_PULLUP); 

  pinMode(RB1, INPUT_PULLUP); 

  pinMode(SW, INPUT_PULLUP); 

 

  pinMode(Gled, OUTPUT); 

  pinMode(Rled, OUTPUT); 

  digitalWrite(Rled, LOW);  // We have an active-low LED attached 

  digitalWrite(Gled, HIGH); 

 

  pinMode(Buzz, OUTPUT); 

   

  pinMode(RPump, OUTPUT); 

  pinMode(DPump, OUTPUT); 

  pinMode(FPump, OUTPUT); 

 

  digitalWrite(RPump, HIGH); 

  digitalWrite(DPump, HIGH); 

  digitalWrite(FPump, HIGH); 

 

  pinMode(sensorPin, INPUT); 

  //digitalWrite(sensorPin, HIGH); 

 

  pulseCount        = 0; 

  flowRate          = 0.0; 

  flowMilliLitres   = 0; 

  totalMilliLitres  = 0; 

  oldTime           = 0; 

 

  // The Hall-effect sensor is connected to pin 2 which uses interrupt 0. 

  // Configured to trigger on a FALLING state change (transition from HIGH 

  // state to LOW state) 

  attachInterrupt(sensorInterrupt, pulseCounter, FALLING); 

 

    lcd.init();                      // initialize the lcd  

  // Print a message to the LCD. 

  lcd.backlight();   

  lcd.setCursor(0,0); 
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  lcd.print("Instructor:"); 

  lcd.setCursor(0,1); 

  lcd.print("Dr. Sadiq Alhuaidi"); 

  lcd.setCursor(0,2); 

  lcd.print("Aquarium Control"); 

  lcd.setCursor(4,3); 

  lcd.print("FALL 2020"); 

  delay(3000); 

   

  Serial.begin(9600); 

  sensors.begin(); 

  gravityTds.setPin(TdsSensorPin); 

  gravityTds.setAref(3.7);  //reference voltage on ADC, default 5.0V on Arduino UNO 

  gravityTds.setAdcRange(1024);  //1024 for 10bit ADC;4096 for 12bit ADC 

  gravityTds.begin();  //initialization 

  delay(100); 

} 

 

float ph(float voltage){ 

  return 7 + ((2.5 - voltage) / 0.18); 

} 

 

void loop(){ 

 

      //temperature = Celcius;  //add your temperature sensor and read it 

    gravityTds.setTemperature(temperature);  // set the temperature and execute temperature compensation 

    gravityTds.update();  //sample and calculate 

    tdsValue = gravityTds.getTdsValue();  // then get the value 

    Serial.print(tdsValue,0); 

    Serial.println("ppm"); 

 

if ((Celcius < 25) || (Celcius > 35)) 

  {Alarm();  

   lcd.init(); 

   lcd.setCursor(0,3); 

   lcd.print("*CHECK TEMPERETURE*"); 

   digitalWrite(Gled, LOW); 

   digitalWrite(Rled, HIGH); 

  } 

    

    if((millis() - oldTime) > 1000)    // Only process counters once per second 

  {  

    // Disable the interrupt while calculating flow rate and sending the value to 

    // the host 

    detachInterrupt(sensorInterrupt); 

         

    // Because this loop may not complete in exactly 1 second intervals we calculate 

    // the number of milliseconds that have passed since the last execution and use 

    // that to scale the output. We also apply the calibrationFactor to scale the output 

    // based on the number of pulses per second per units of measure (litres/minute in 

    // this case) coming from the sensor. 

    flowRate = ((1000.0 / (millis() - oldTime)) * pulseCount) / calibrationFactor; 

     

    // Note the time this processing pass was executed. Note that because we've 

    // disabled interrupts the millis() function won't actually be incrementing right 

    // at this point, but it will still return the value it was set to just before 

    // interrupts went away. 

    oldTime = millis(); 

     

    // Divide the flow rate in litres/minute by 60 to determine how many litres have 
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    // passed through the sensor in this 1 second interval, then multiply by 1000 to 

    // convert to millilitres. 

    flowMilliLitres = (flowRate / 60) * 1000; 

     

    // Add the millilitres passed in this second to the cumulative total 

    totalMilliLitres += flowMilliLitres; 

       

    //unsigned int frac; 

     

    // Print the flow rate for this second in litres / minute 

    Serial.print("Flow rate: "); 

    Serial.print(int(flowRate));  // Print the integer part of the variable 

    Serial.print("L/min"); 

    Serial.print("\t");       // Print tab space 

 

    // Print the cumulative total of litres flowed since starting 

    Serial.print("Output Liquid Quantity: ");         

    Serial.print(totalMilliLitres); 

    Serial.println("mL");  

    Serial.print("\t");       // Print tab space 

 

     

 

    // Reset the pulse counter so we can start incrementing again 

    pulseCount = 0; 

     

    // Enable the interrupt again now that we've finished sending output 

    attachInterrupt(sensorInterrupt, pulseCounter, FALLING); 

  } 

   

    bool SWval = digitalRead(A2); 

    bool WB1val = digitalRead(WB1); 

    bool WB2val = digitalRead(WB2); 

    bool RB1val = digitalRead(RB1); 

    bool LVHval = digitalRead(LVH); 

    bool LVHHval = digitalRead(LVHH); 

 

    if ((WB1val == LOW) && (SWval == LOW)){ 

      digitalWrite(FPump, LOW); 

      digitalWrite(DPump, HIGH);  

      digitalWrite(Gled, LOW); 

      digitalWrite(Rled, HIGH); 

      lcd.init(); 

      delay(500); 

      lcd.setCursor(4,1); 

      lcd.print("Filling Pump"); 

      lcd.setCursor(9,2); 

      lcd.print("ON"); 

      return;} 

       

    else if ((WB1val == HIGH) && (SWval == LOW)){ 

      digitalWrite(FPump, HIGH); 

      digitalWrite(DPump, HIGH); 

      digitalWrite(Gled, HIGH); 

      digitalWrite(Rled, LOW);} 

       

    if ((WB2val == LOW) && (SWval == LOW)){ 

      digitalWrite(FPump, HIGH); 

      digitalWrite(DPump, LOW); 

      digitalWrite(Gled, LOW); 
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      digitalWrite(Rled, HIGH); 

      lcd.init(); 

      lcd.setCursor(4,1); 

      lcd.print("Draining Pump"); 

      lcd.setCursor(9,2); 

      lcd.print("ON");} 

       

    else if ((WB2val == HIGH) && (SWval == LOW)){ 

      digitalWrite(FPump, HIGH); 

      digitalWrite(DPump, HIGH); 

      digitalWrite(Gled, HIGH); 

      digitalWrite(Rled, LOW);} 

       

    if ((RB1val == LOW) && (SWval == LOW)) 

    { 

    //totalMilliLitres  = 0;   

    lcd.setCursor(0,3); 

    lcd.print("Drain: "); 

    lcd.print(totalMilliLitres); 

    lcd.print(" ml"); 

    if (totalMilliLitres <= 2000){ 

      digitalWrite(RPump, LOW); 

      digitalWrite(DPump, LOW);} 

    else if (totalMilliLitres > 2000){ 

      delay(2000); 

      digitalWrite(DPump, LOW);}} 

 

 

//Makeup 

    //if ((LVHval == LOW) && (SWval == HIGH)){ 

    //digitalWrite(FPump, LOW);} 

    //return;} 

     

    //digitalWrite(FPump, HIGH); 

     

  int measurings=0; 

  for (int i = 0; i < samples; i++) 

{ 

    measurings += analogRead(pHSense); 

    delay(10); 

} 

    float voltage = 4.5 / adc_resolution * measurings/samples; 

    sensors.requestTemperatures();  

    Celcius=sensors.getTempCByIndex(0); 

    Fahrenheit=sensors.toFahrenheit(Celcius); 

 

    lcd.init();                      // initialize the lcd  

    // Print a message to the LCD. 

    lcd.backlight(); 

    lcd.setCursor(0,0); 

    lcd.print("Temp: "); 

    lcd.print(Celcius); 

    lcd.print("C"); 

    lcd.setCursor(0,1); 

    lcd.print("PH: "); 

    lcd.print(ph(voltage)); 

    lcd.setCursor(0,2); 

    lcd.print("TDS: "); 

    lcd.print(tdsValue); 

    lcd.print("ppm"); 
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    lcd.setCursor(0,3); 

    lcd.print("Drain: "); 

    lcd.print(totalMilliLitres); 

    lcd.print(" ml"); 

     

    lcd.setCursor(14,3); 

    if (SWval == LOW){lcd.print("MANUAL");} 

    else if (SWval == HIGH){lcd.print("Auto");} 

   

    Serial.print("LVHH: "); 

    Serial.print(LVHHval); 

    Serial.print("   LVH: "); 

    Serial.print(LVHval); 

 

     

    Serial.print(" WB2val: "); 

    Serial.print(WB2val); 

    Serial.print("  "); 

   

    Serial.print("RB1val= "); 

    Serial.print(RB1val); 

 

    Serial.print(" SWval= "); 

    Serial.println(SWval); 

     

    delay(1000); 

} 

 

void pulseCounter() 

{ 

  // Increment the pulse counter 

  pulseCount++; 

} 

 

void Fill(){digitalWrite(FPump, LOW); //Active LOW 

    lcd.setCursor(12,0); 

    lcd.print("Filling");} 

 

void Refill(){ 

    if (totalMilliLitres <= 2000){ 

      digitalWrite(RPump, LOW); 

      digitalWrite(DPump, LOW);} 

    else if (totalMilliLitres > 2000){ 

      delay(2000); 

      digitalWrite(DPump, LOW);} 

    } 
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 Appendix E: Operation Manual 

 

 
 

 

 

 

 


