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Abstract 
One of the biggest problems with gardening in its current state is its lack of accessibility towards 

the handicapped and elderly. How this problem was attacked was by taking a newer form of crop 

growing known as hydroponics and integrating it with smart technology. While designing the 

system, ways to make aspects of hydroponics accessible, such as the watering system and 

growing channels, to the handicapped and elderly were thought of. These aspects included the 

type of crop that grows in the system with microgreens being chosen for their quick grow time 

and ease of growth. Multiple sensors that could monitor the pump, flow rate, water level height, 

and PH levels of the system were implemented to allow less of a strain on the user.  Lastly the 

physical design of the growing bed would allow almost anyone to run the system. With all these 

aspects considered, it was found that the smart hydroponic system could grow crops while being 

accessible to the handicapped and elderly.  
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Smart Hydroponic System 

1.) INTRODUCTION 

1.1: Overview 

 In the face of an aging global population, the need for solutions to address nutritional 

deficiencies in elderly and assisted living communities has become increasingly relevant. One 

avenue for meeting this challenge is the integration of hydroponic systems into these 

environments. This system would first be integrated into the Minka House, due to its current 

smart technology uses. The Minka house is a smart home showcase for living-in-place with 

integrated technology at USI. With its purpose being “for southwest Indiana to explore and to 

experiment with adaptable living and learning ideas and innovations in aging and wellness.” To 

adapt this purpose, the system was designed to not only integrate well with their current 

technologies, but to also streamline the process of hydroponic growing and utilizing it to grow an 

easier crop, microgreens. Microgreens were used for this system because of the ease of planting 

and harvesting, very short yield time, and their nutrient density. To make this system smart and 

easy to manage, multiple sensors were used to monitor the watering system and a Bluetooth 

microcontroller to communicate with an app communicating these sensor readings to users.  

 

1.2: Hydroponics 

Hydroponics is a method of growing plants without soil using a nutrient-rich water solution to 

deliver nutrients directly to the plant roots. A base hydroponic system of this style usually 

consists of a water reservoir, a piping system, a growth medium and a growing bed. The 

water/nutrient solution is circulated through the system using a small pump. This hydroponics 

style requires a constant water stream, to supply nutrients to the crop and provides a growing 

medium got the roots of the plants. Hydroponics has become popular due to faster growth rates, 

higher crop yields, and its ability to grow in areas where the soil is not suitable for crop growth. 

Lastly a hydroponic system can be tailored to a specific plant through controlling PH levels and 

water usage to create the most suitable environment for the plant. Figure 1 shows a visual 

diagram of what goes into a hydroponic system  
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Figure 1: What Makes a Hydroponic System 

1.3 Main Objective 

The main objective was to design and create a functional and accessible smart hydroponics 

system.  

1. Adhere to ADA Compliance in the design: The most important part of the design was to 

make sure the handicapped and elderly could use the system. Following ADA compliance 

would help make sure the system was useable by those who used a wheelchair.  

2. Allow for the hydroponics systems to be movable: When designing the system ways to 

make the system movable was at front thought. Since the system will be in a growing 

environment such as a green house, floor space is always changing. If a part of the system 

broke or more systems were brought in, the team wanted to ensure the system could be 

moved.  

3. Allow for ease of use with the hydroponics system: The team wanted the growing aspect 

of the system to be as easy to use as possible. Allowing ease of access to the crop 

raceways and water reservoir was sought after in the design. 
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4. Implement a system using blue tooth: With the system being integrated with the Minka 

House which already uses Bluetooth for its technology, The team wanted the data that 

was being taken from the system to be transmitted via blue tooth. 

 

1.4 Issues/Constraints 

1. Accessibility and ADA Compliance: The team wants to ensure that the hydroponic 

system is accessible to all users, addressing potential mobility challenges. We plan to 

attack this with the design of the system to comply with ADA standards, allowing users 

with physical abilities to easily use the product. 

2. Partial Automation: Full automation of certain processes, such as harvesting and filling 

the water reservoir, is not feasible with our limit of knowledge, time, and money. We plan 

to make up for this by focusing on designing these manual processes to be easily 

accessible and manageable. 

3. Accessible water reservoir: Complete automation of the water reservoir filling process is 

not achievable. We plan to help with this by ensuring the water reservoir is strategically 

positioned and designed for easy access. 

4. User friendly crop raceways: Implement a way to provide easy interaction with the crops. 

The team plans on achieving this by designing crop raceways at a comfortable height and 

making the raceways movable.  
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2.) SMART HYDROPONIC SYSTEM DESIGN & CONSTRUCTION 

The physcial design of the project came down to creating one growing bed that can be used in a 

module fashion within a green house. Depending on the greenhouse's scale, many beds could be 

placed together, creating an ample growing space. To have the growing bed be able to be used in 

this fashion it would need to be moved around so creating a lightweight growing bed was also a 

very important part of the design. 

 

  Figure 2: Physical System 
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2.1 Bed Design 

 

 
Figure 3: CAD Angle View 

 

The growing bed, seen in Figures 2, 3, & 4 was designed to follow ADA codes seen in the 

appendix regarding height. This code states that the system could not be over a height of 36”.  

The height was done this was so users of different physical capabilities may access the system 

easily. The structure was made of ¾” inch PVC pipe. PVC pipe was chosen so the structure 

could be changed to fit different situations and expanded on if desired. When dealing with PVC 

pipe a common handsaw can cut it. So, anyone using the system could take a piece out of the 

system with ease. PVC pipe would also allow for a user to reconfigure the dimensions of the 

growing bed for a given space. The growing channels were bought from an outside source 

measuring 4’ long & 4.5” wide, that is why the length of the system is 44”, this allowed each 

growing channel to hang off each side allowing easier connections with the piping system. With 

this, 3 channels could fit comfortably within the width constraint. Also, with a current width of 

25.6” it would allow space for an extra channel to be added to the system. The growing channels 

were secured to the frame of the system using Velcro strips. Securing the channels this way 

would allow the user to easily take them off if the channels were to break, or to move them on 

the system if one were to want to add more channels. To allow water flow, the structure was 

designed to have a 5% grade so that gravity will help circulate the water. A slope of 5% was 

included so the system would not have to depend on the pump to push the water back into the 
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reservoir and it would allow the system to not easily get clogged by stalled water. Lastly, the tank 

was placed with half of the opening protruding out underneath the frame. This was chosen 

because it increased the accessibility to the tank when needing to refill water and adding plant 

nutrients. Along with the tank's placement, its shape was chosen as round. A round bottom tank is 

easier to move than a spare or rectangular bottomed tank. For the growth of the crop, a biostrate 

growth medium was chosen and is placed along the bottom of the three channels of the grow 

bed, this is essentially the soil for the crops to grow into.  

 

 
Figure 4: CAD Side View 

 

2.2 Technical Design 

 

As shown in Figure 5, the sensors and pump are placed throughout the system to monitor 

different aspects of the hydroponics. The pump is placed within the water reservoir and has a 

variable output of 80-160 GPH. This variable speed was an essential component to the system 

due to the modularity of the overall project, so it can withstand more channels as well as be 

dropped down to fewer channels. Since there are three channels in this system requiring around 2 

liters/minute, this requires around 95 gallons/hour. So, the variable control on this pump was able 

to be set to the correct specifications for our system. The water level sensor was placed 3 inches 

above the pump to give the user plenty of time, around a week with the size of the water tank and 

depending on the temperature the system is in, to notice the water level readings, so the pump 

does not get damaged. The Ph sensor simply must be placed within the water reservoir to take 
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consistent readings of the water flowing through the system. And finally, the water flow sensor is 

placed at a point in the piping so that the sensor can take readings of all the water coming into 

the system. The water level sensor is a simple float switch, it is coded that when the float 

mounted on the sensor reaches the bottom of its track, the water level will read low, at all other 

times the sensor will read high. Next, the flow rate sensor takes constant readings of all water 

flowing into the system. It is designed to take these readings in liters per minute. This was 

designed this way due to a hydroponic channel of our size requiring around 2 Liters/min, so this 

specification can be verified using our water flow sensor. The PH sensor is placed within the 

water reservoir so that it can take constant measurements of the overall PH levels of the water 

flowing into the system. This is done because our system uses a liquid nutrient solution, and 

depending on the plant type being grown, the suggested PH level can vary from 5-8, so this 

sensor can assist in maintaining an essential nutrient level for the overall health of the plants. 

 

Figure 5: Technical System Layout 
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2.3 Microcontroller Consideration 

Since we want to collect data from our sensors, a microcontroller is needed.  It grabs data from 

sensors, sorts it out, and then sends it over Bluetooth to other devices. Without it, the data 

wouldn't get where it needs to go smoothly, essentially making it one of the most important parts 

of our system. 

 

 

Figure 6: Overall Layout of ESP32 & Design Decision 

The ESP32 selected, Figure 6 was the ESP-WROOM-32 ESP32 Development Board. The 

ESP32 will communicate with an app interface for the user to communicate with the system. 

This allows for the input of several different sensors that can measure data constantly and apply 

it to the systems automation and simultaneously send data to the user. One of the main reasons 

this board was chosen for the design was because of cost and its ability to communicate via blue 

tooth.  
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2.4 Flow Rate Sensor 

The water flow sensor, Figure 7 chosen was the Clear Turbine Water Flow Sensor with 3-pin 

JST. The sensor itself is designed to monitor the flow coming from the water reservoir into the 

channels. A flow rate sensor was necessary because of the risk of blockages, or a pump failure, 

and the sensor can tell us this if it ever reads 0. It is also a necessary tool because hydroponic 

systems need a precise amount of water to function at the best level, so the sensor can monitor 

that for the user and allow them to create a good environment for their system. The sensor design 

works well for this situation because it can be installed between the reservoir and the channel 

splits as seen in Figure 5. The installation of the sensor into our system was very straight forward 

because of its two-sided male threads. Once installed we tested this sensor by maxing out our 

pump and taking reading from the sensor. The max pump value and sensor reading value were 

compared, and we confirmed that the sensor was working correctly. 

 

 

Figure 7: Water Flow Sensor & Design Decision 
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2.5 Water Level Sensor 

The water level sensor chosen was the Anndason 6 Pieces Plastic PP Float Switch. For 

installation, the sensor was mounted on the end of a PVC pipe and was then mounted within the 

reservoir, seen in Figure 5, at a height of 3” above the pump so that when the water eventually 

reaches the level where the float switch activates, an alert will be sent to the user notifying them 

that the water reservoir needs to be filled. The sensor itself was chosen due to its style of reading, 

only requiring a single pin and sending in a base HIGH or LOW to the microcontroller. Testing 

of the sensor was done by simply lowering the float switch into a bowl of water and taking the 

reading. When it was submerged it read water high. It was then taken out of the water, the switch 

dropped, and it started reading water low. 

 

 

Figure 8: Water Level Sensor & Design Decision 
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2.6 PH Level Sensor 

The final sensor is the PH sensor, the product chosen for this was the HQ&LP PH Sensor, the 

sensor takes readings of the PH level in the water essentially measuring the nutrient levels form 

the nutrient packets that will be put into the reservoir. This was a best fit for our system because 

of its compatibility with arduino IDE as well as the ESP32. Its form factor fit the design needs 

for this system as well as its ability to read  a PH range of 0-14. This was perfect for the design 

because it would allow for a varaity of plant PH ranges to be grown in the hydroponic system 

while still being able to monitor PH levels. To test this sensor,  a PH test strip was used and 

placed within our tank as well as placing the PH sensor in the tank. Both values were compared 

and they matched up so we knew the sensor was working. 

  

 

Figure 9: PH Level Sensor & Design Decision 
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2.7 Irrigation System  

The pump chosen to drive our water system was the PULACO Submersible Pump. The main 

reason this pump was chosen was for its ability to pump 160GPH and that number can be 

adjusted down. Another reason this pump was chosen was the fact that it was submersible, so 

that it can be placed within the water reservoir. In the design, the pump is to be placed within the 

reservoir with a float sensor to notify the user of water level to ensure the pump does not get 

exposed. As well as the flow sensor observing water flow coming from the pump to have a 

constant check for pump failure 

 

 

 

Figure 10: Submersible Water Pump 
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2.8 Wiring Diagram 

Seen below Figure 11 is the wiring diagram for the sensors and microcontroller, only three GPIO 

pins were used to establish communication between the sensors and the microcontroller, leaving 

room for more sensors and actuators as designed. The power for the microcontroller and sensors 

came from a wall outlet converted to 3.3 volts using a power supply module placed on the 

breadboard. The Flow rate sensor is a three-wire sensor, one wire for voltage, one for ground and 

one communication wire. The water level sensor is a two-wire sensor, one being for ground and 

the other for communication. And finally, the PH sensor had to be run into an analog to six pin 

analog to digital converter, but for this system, only three pins were used, one for voltage, one 

for ground and one for communication. 

 

 

Figure 11: Wiring Diagram 
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2.7 Microcontroller Programming 

To program the microcontroller for the smart hydroponic system, firstly Bluetooth 

discoverability had to be established. This was done by including the correct libraries for 

Bluetooth connectivity with for the ESP32 then declaring a name for the ESP32 to be 

discoverable. Next, because each sensor had a single pin at which they were physically wired, 

these pins then needed to be declared and set equal to a variable within Arduino IDE accordingly. 

Beginning with the water level sensor, its readings were taken in by the microcontroller, they 

were set to a variable called waterLevel which would go through a simple IF ELSE statement 

due to the sensor sending in a physical HIGH or LOW depending on the float position. Next is 

the flow rate sensor, when the flow rate sensor readings were taken in by the microcontroller it 

was set to a variable called flowPulseCount. This variable represented the number of rotations 

the turbine within the sensor makes per minute. This variable then went through several 

calculations to convert it to a variable called flowrate representing the speed at which the water is 

flowing out of the pump in liters/hour. This was put into liters per hour because a single channel 

for this system needed around 0.5 liters per min, then making the requirement 33 liters  per hour. 

So, for a three-channel system the flow rate needs to be reading around 100 liters per hour 

consistently. Next is the PH sensor, since the PH sensor must go through an analog to digital 

converter to get readings the microcontroller is capable of reading, the microcontroller is 

programmed to take in a value called digitalReading. This variable is the result of tuning done 

physically on the analog to digital converter. But more calculations and conversions had to be 

done within Arduino IDE to get a value representing an accurate PH reading of the water in the 

system. After the three sensors are communicating and outputting values that are true to the 

system, they are then transmitted as a single string of readings over Bluetooth. This allows for 

when the app connects to the ESP32 via Bluetooth, it can take in the sensor readings, break the 

string of values up, and assign them to locally declared variables accordingly. 
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Figure 12: Microcontroller Programming 

2.8 User Interface - App  

 

Figure 12: User Interface – App & Example of Programming Style 

The chosen user interface was an app communicating with the ESP32 through Bluetooth. This 

was achieved by using a program called MIT app inventor, which allows for simple 

communication with an ESP32. This app displays the three sensor readings for the user and can 

be adapted internally to set its flags for insufficient water flow and PH levels depending on the 

choice of crop. This app displays whether the water level sensor is reading high or low, constant 

readings of the water flow coming through the water flow sensor in liters per minute, and a 

constant reading of the PH level within the water reservoir. When monitoring the app, if a sensor 

is reading a value that is not sufficient for the system, it will flag this reading prompting the user 
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to perform the specified action on the system.  A second screen was designed to display different 

information about target numbers for the system, including recommended PH levels for different 

microgreens and the target readings for the flow rate and water level sensor. To program the app, 

MIT app inventor uses a coding style similar to Scratch, an introductory coding style used to 

introduce users to the thought process behind coding logic. To use this logic-based code to 

display the three sensor readings, several steps must be taken. The app itself must first be capable 

of discovering Bluetooth devices. To do this, a Bluetooth client had to be installed onto the 

software from an external source. Utilizing this Bluetooth client, the app was designed for when 

the user clicks on the Bluetooth icon, it then brings up the ESP32 searching for a connection. 

After this was completed, the next step was to declare variables within the apps software for each 

of the three sensors. The code programmed onto the microcontroller is designed so that it outputs 

the sensor readings as a single string representing all three sensor readings. The app then takes in 

this string and assigns it to what is called a list in MIT App Inventor. This list is then broken up 

into three separate values by searching through the list for a single comma, this is how the 

program knows when one reading ends, and the next begins. Once the string is properly broken 

up, each value is then assigned to its respective local variable that was previously declared in the 

apps program. Now that these readings are properly dispersed in the program, the screens can 

now be designed to display these readings accordingly. 

 

Figure 13: Example of MIT App Inventor Code 
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2.9 App Integration  

 

Figure 14: App Integration 

In order to connect to the app on a handheld device, the user must first scan a QR code to get the 

programmed app onto their device. Once this is done, the user only needs to establish the 

Bluetooth connection by clicking on the Bluetooth icon displayed on their mobile device. Once 

this connection is established, the user will immediately begin to receive constant readings about 

the hydroponic system. The app will appear as seen below Figure 14. The app is currently being 

used and tested using an amazon fire 7, however this can be easily adjusted to function 

accordingly on devices utilized by the Minka House residents. 

2.10 Building Process 

The building process is based around the implementation of one building block at a time. The 

hydroponic system itself was first designed. Then a physical structure was built as well as the 

water system. Then when the whole system is functioning properly without any technology the 

sensors can then be implemented so proper readings can be taken.  Once these sensors are 

communicating properly with the microcontroller the app will be developed so that the ESP32 

can be disconnected from the computer and communicate the readings to the app alone. This 

thought process is displayed below (Figure 10) 
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Figure 15: Building Process Flow Chart 

 

2.11 Teamwork Breakdown 

The design is broken up into 5 subsystems, and the teamwork breakdown is planned as displayed 

below. With Gavin working on design the frame of the system using PVC pipe and determining 

the length & width of the channels, the sensor implantation of the water flow & water level 

sensors, the tank & piping system, and lastly the App. Also, Tyler working on the sensor 

communication for all three sensors, the implantation of the PH sensor, serial communication 

and APP, lastly the pump.    
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Figure 16: Teamwork Breakdown 

2.12: Project Breakdown 

Seen below is the project block diagram, describing all parts and systems that contribute to a 

finished hydroponic system. Beginning with the hardware, the sensors being a PH, water flow, 

and water level. Beginning with PH, this sensor will measure the PH level in the water going 

through the plants. The user can use the app to ensure that that the PH level does not go under 

their specified threshold. Next, the water flow sensor will be placed on the main pipe running 

from the water reservoir taking readings of the water flow. This sensor’s purpose is purely to 

ensure water flow stays above a certain level, and if it goes below the set number, it will prompt 

the user to check for blockages or pump failure. Lastly, is the water level sensor, this float sensor 

will be mounted within the water reservoir to ensure that water level never reaches a level where 

it exposes the water pump, potentially damaging it. If the water level goes below a certain level, 

the float sensor will prompt the user to refill the water reservoir. Another portion of the hardware 

of the system is the ESP32. It is the blue tooth microcontroller communicating the readings from 

the sensors to the user interface. The final piece of hardware is the pump, the pump just creates a 

constant circulation of water throughout the system. Next is the software, the program used to 

code the microcontroller was Arduino 2.0 IDE, chosen due to its extensive library support for the 

esp32, as well prior experience using this software. The user interface chosen is an app 
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connected by Bluetooth to the ESP32. To achieve this, MIT app inventor was chosen so the user 

can easily implement on different devices to monitor their system.  

 

Figure 17: Project Breakdown 

3.) ECONOMIC CONSIDERATIONS 

3.1 Bill of Materials for Construction 

This shows the cost of physical building the system. 

 

Figure 17 – System Build Cost  
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3.2 Recuring Cost 

Figure 18 – System Recurring Cost  

This shows the cost of running the team’s system. This price could be subject to change 

depending on the product choice for the user’s choices for their system. 

 

4.) CONCLUSIONS AND RECOMMENDATIONS 

4.1 Current Progress 

With the current standing of the project, our team has designed a single fully functional 

hydroponic grow bed with a fully monitored watering system using multiple sensors. With this 

design, users will be able to expand upon it with little additional design and will still be able to 

monitor the different aspects of their entire system due to design choices.  

 

4.2 Future Recommendations 

The following issues are left open for future engineering students who want to improve upon the 

completion of this project: 

• Expansion – With this designed system, it can be expanded upon easily and still have the 

same interaction with the app. So, a user can integrate multiple systems with little 

additional design needed.  

• More automation – Trying to find a way that cuts out almost all user interaction such as 

designing automatic seeding / harvesting actuator.  
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• Controlled climate – If a whole green house is implemented in the future, finding a way 

to include heaters, fans, lights, and ventilation would go a long way into making this 

hydroponic system into a truly smart system. 

 

4.3 Reflection 

Creating a smart hydroponic system was a challenging yet rewarding project. Designing the 

system and creating the code for the App took a lot of time and creativity but seeing it in action 

and witnessing the first microgreens we planted, sprout, brought a sense of accomplishment to 

the team. It's exciting to think about the potential impact this hydroponic system could have on 

the Minka house and personal use. 
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Appendix 

Appendix A: ADA Compliance Standards 
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Appendix B: Complete Code 

// init Class: 

//BluetoothSerial ESP_BT;  

 

#include <BluetoothSerial.h> 

#include <Arduino.h> 

#include <Wire.h> 

 

BluetoothSerial SerialBT; 

 

//#define PH_SENSOR_PIN 34 // Analog pin connected to the pH sensor 

#define OFFSET_VOLTAGE 3918.0 // Offset voltage of the sensor 

#define PH_VOLTAGE_CONSTANT 0.0185 // Voltage to pH conversion constant 

#define FLOW_SENSOR_PIN 35  // Define the pin connected to the flow sensor 

#define FLOAT_SWITCH_PIN 32   // Pin connected to the float switch 

#define SENSOR_PIN 36  // Analog pin connected to the pH sensor 

 

 

volatile int flowPulseCount = 0; 

float flowRate = 0; 

unsigned int flowMilliLitres = 0; 

unsigned long totalMilliLitres = 0; 

unsigned long oldTime = 0; 

const int floatSwitchPin = 34; // Define the pin connected to the float switch 

 

void setup() { 

  SerialBT.begin("ESP32_Control"); //Name of your Bluetooth interface -> will 

show up on your phone 

  Serial.begin(9600); // Initialize serial communication for debugging 

  pinMode(FLOW_SENSOR_PIN, INPUT_PULLUP); // Set the flow sensor pin as input 

with internal pull-up resistor 

  attachInterrupt(digitalPinToInterrupt(FLOW_SENSOR_PIN), flowPulseCounter, 

FALLING); // Attach interrupt to the flow sensor pin 

  pinMode(FLOAT_SWITCH_PIN, INPUT_PULLUP); // Set the float switch pin as input 

with internal pull-up resistor 

  pinMode(SENSOR_PIN, INPUT); 

} 

 

void loop() { 

  unsigned long currentTime = millis(); 

   

  // Every second, calculate flow rate and total volume 

  if ((currentTime - oldTime) > 1000) { 
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    detachInterrupt(digitalPinToInterrupt(FLOW_SENSOR_PIN)); // Disable the 

interrupt 

    flowRate = ((1000.0 / (currentTime - oldTime)) * flowPulseCount) / 7.5; // 

7.5 is the calibration factor for this sensor 

    oldTime = currentTime; 

    flowMilliLitres = (flowPulseCount * 60) / 7.5; // Convert pulse count to flow 

in millilitres 

    totalMilliLitres += flowMilliLitres; 

    flowPulseCount = 0; 

    attachInterrupt(digitalPinToInterrupt(FLOW_SENSOR_PIN), flowPulseCounter, 

FALLING); // Enable the interrupt 

 

    int waterLevel = digitalRead(FLOAT_SWITCH_PIN); // Read the state of the 

float switch 

 

  if (waterLevel == HIGH) { 

    Serial.println("Water level is high"); // Print a message if water level is 

high 

    waterLevel = 1; 

    SerialBT.println("High"); // Send the sensor value over Bluetooth 

    SerialBT.println(","); 

  } else { 

    Serial.println("Water level is low"); // Print a message if water level is 

low 

    waterLevel = 0; 

    SerialBT.println("Low"); // Send the sensor value over Bluetooth 

     SerialBT.println(","); 

  } 

 

 

  float pHValue = readpH(); // Read pH value from sensor 

  Serial.print("pH Value: "); 

  Serial.println(pHValue); // Print pH value to serial monitor 

  SerialBT.println(pHValue); // Send the sensor value over Bluetooth 

  SerialBT.println(","); 

  } 

 

  // Print flow rate and total volume 

  Serial.print("Flow Rate: "); 

  Serial.print(flowRate); 

  SerialBT.println(flowRate); // Send the sensor value over Bluetooth 

 //  SerialBT.println(","); 

  Serial.print(" L/min - "); 

  //SerialBT.println(flowRate); // Send the sensor value over Bluetooth 
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  delay(1000); // Add a small delay for stability 

 

} 

 

void flowPulseCounter() { 

  flowPulseCount++; 

} 

 

float readpH() { 

  float voltage = analogRead(SENSOR_PIN) * (5.0 / 1024.0); // Read voltage 

  float pHValue = (voltage - OFFSET_VOLTAGE) / PH_VOLTAGE_CONSTANT; // Convert 

voltage to pH 

   

  // Convert voltage to pH value using calibration parameters 

  // You need to calibrate the sensor using known pH solutions to get accurate 

readings 

  // This is just a placeholder conversion formula 

  pHValue = (voltage - OFFSET_VOLTAGE) / PH_VOLTAGE_CONSTANT; // Convert voltage 

to pH/* Your conversion formula using sensor readings */; 

   

  return pHValue; 
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Appendix C: MIT app inventor scratch code  
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Appendix D: Cut Sheets 

Water Flow Sensor Dimensions 
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Water Level Sensor 
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Ph Level Sensor 
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Pump 
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Appendix E: Hydroponic Information  

Liquid Nutrient Information  
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Microgreen Growing Information  

Green Curled Ruffec Endive 
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Basil Microgreens 

Mustard Seed Microgreens 
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Appendix F: Relevant Datasheets 

ESP32  

 

 

 
























































































