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ABSTRACT

This research presents the design of a system for monitoring air pollution
by harnessing self-generated energy through the application of piezoelectric
technology. The primary objective of this study is to utilize the energy generated from
each step to produce electricity by stepping on a floor, taking advantage of
the piezoelectric effect as an energy source for an air pollution monitoring device.
The work begins with an investigation of relevant research papers and theories related
to energy harvesting from renewable sources. Subsequently, experimental studies are
conducted to examine the factors involved in generating electrical energy and
transforming it into a power source for an air pollution monitoring system. The circuit
design and assembly of the device are carried out, incorporating an LCD screen to
display particulate matter concentrations. The GP2Y10 sensor is employed to measure
fine particulate matter in the air. Therefore, the presented work focuses on creating an
energy source from renewable sources using the piezoelectric effect to power an
air pollution monitoring system and utilizing the energy harvested from the floor as

a sustainable energy source for future use.
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Code 3UUNTIETIUNANTIE PM2.5 LLASISUULLHAINS

#include <Wire.h>
#include <Adafruit GFX.h>
#include <Adafruit PCD8544.h>

#include <LowPower.h>

// Pin assignments
#define LED PIN 13 // Pin for controlling the LED
#define SENSOR _PIN A0  // Analog input pin for the dust sensor

// Constants

#define SAMPLE_TIME 280 // Sampling time for the dust sensor in microseconds
#define DELTA TIME 40  // Time delay between LED on/off in microseconds
#define VREF 5.0 // Voltage reference for analog-to-digital conversion
#define NO_DUST VOLTAGE 0.6 // Voltage value when there is no dust

#define PM_CORRECTION 1.7 // Correction factor for PM2.5 calculation

// LCD display object
Adafruit PCD8544 display = Adafruit PCD8544(7, 6, 5, 4, 3);

void setup() {
// Initialize serial communication

Serial.begin(9600);

// Initialize LCD display
display.begin();
display.setContrast(60);
display.clearDisplay();
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// Set LED pin as output
pinMode(LED_PIN, OUTPUT);
}

void loop() {
// Turn on the LED to activate the dust sensor
digitalWrite(LED PIN, HIGH);
delayMicroseconds(SAMPLE TIME);

// Measure the voltage output from the dust sensor

float dustVoltage = analogRead(SENSOR_PIN) * VREF / 1024.0;
delayMicroseconds(DELTA TIME);

// Turn off the LED

digitalWrite(LED_PIN, LOW);
delayMicroseconds(SAMPLE_TIME);

// Measure the voltage output when there is no dust

float noDustVoltage = analogRead(SENSOR_PIN) * VREF / 1024.0;

// Calculate the ratio of dust voltage to no dust voltage

float voltageRatio = dustVoltage / noDustVoltage;

// Calculate the PM2.5 concentration using the voltage ratio and correction factor

float pm25 = PM_CORRECTION * pow(voltageRatio, 3.58);

// Print the PM2.5 value to the serial monitor
Serial.print("PM2.5: ");

Serial.print(pm25);

Serial.printin(" ug/m3");

// Display the PM2.5 value on the LCD display
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display.clearDisplay();
display.setCursor(0, 0);
display.printin("PM2.5:");
display.setCursor(0, 10);
display.print(pm25);
display.println(" ug/m3");
display.display();

// Delay for 100 milliseconds
delay(100);

// Put the Arduino into sleep mode for 2 seconds
LowPower.powerDown(SLEEP 1S, ADC_OFF, BOD OFF);
LowPower.powerDown(SLEEP 1S, ADC_OFF, BOD_OFF);
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AMANUIN A
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