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ABSTRACT

This project presents designing and applying in harvesting energy from
piezoelectric which conform to smart city and internet of things (IOT). Energy harvested
from the vibration in piezoelectric used magnetic force while cycling as mechanical
stress to generate AC. The remodeled bicycle has been modified and developed to
harvest energy. The designed part consists of piezoelectric circuit which is on the front
wheel hub and the back-wheel mudguard, magnet model from 3D printer, detection
sensors and control box in the bicycle basket. Harvesting circuit was commanded by
Arduino ESP 32 Wi-Fi module and controlled via mobile application. This energy is
stored in 3200 mAh, 5V battery in order to supply power to sensors on bicycle included
humidity and temperature sensor, Ultrasonic sensor, hazardous gas detection and relay
for boost converter to control LED 12 volt at the front-wheel hub. At rated cycling can
generate power at 136 mW with voltage and current are 11.5 V and 1.2 mA,

respectively. This model has been designed for easy usage and assembling.
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gﬂﬁ 2.4 Direct piezoelectric effect [43]
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Piezoelectric force sensor
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2.5 Wemos D1 R32 ESP32 Wi-Fi Bluetooth Uno vasa ESP32 wuvu Arduino Uno

31Jﬁ 2.11 Wemos D1 R32 ESP32 Wi-Fi Bluetooth Uno Uasa ESP32

bUU Arduino Uno [50]
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2.6 ESP32
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14 Power generated using different load at position2

power (mW)

30 rpm 60rpm 90rpm
speed (rpm)
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Abstract

This project presents designing and applying in
harvesting energy from piezoelectric which conform to smart
city and internet of things (OT). Energy harvested from the
vibration in piezoelectric used magnetic force while cycling as
mechanical stress to generate AC. The remodeled bicycle has
been modified and developed to harvest energy. The designed
part consists of piezoelectric circuit which is on the front wheel
hub and the back-wheel mudguard, magnet model from 3D
printer, detection sensors and control box in the bicycle basket.

Harvesting circuit was commanded by Arduino ESP 32 Wi-Fi

module and controlled via mobile application. This energy is
stored in 3200 mAh, 5V battery in order to supply power to
sensors on bicycle included humidity and temperature sensor,
Ultrasonic sensor, hazardous gas detection and relay for boost
converter to control LED 12 volt at the front-wheel hub. At
rated cycling can generate power at 136 mW with voltage and
current are 11,5 V and 1.2 mA, respectively. This model has

been designed for easy usage and assembling.
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(Ultrasonic) wasiadieldmuaunsiatinlwiuiinudevesdnseiu

lWsunsuluveine1ali ESP32

#define BLYNK PRINT Serial
#include <WiFih>

#include <WiFiClienth> Usgnne library

#include <BlynkSimpleEsp32.h>

#include <SimpleDHT.h>

char authl] = "8329778578de4c0dab098972fa386b41™

char ssid[] = "Project2019";

char pass[] ="

int LEDPIN = 4;

int DHTSENSCR = 14;
int Relayl = 2;

int LEDDPin = 12;

int Relay5 = 34;

int sensorValue;

bool isFirstConnect = true;

#define Trig PIN 17 // Pin connect to Trig pin
#define Echo_PIN 16 // Pin connect to Echo pin
#define Widget Ultrasonicstatus V4

#define Widget RelayButton V6

WidgetLED LEDSensor(Widget Ultrasonicstatus);
SimpleDHT11 dht11(DHTSENSOR);

BlynkTimer timer;
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void sendSensor{()

{

byte temperature = 0; //ﬁ‘mumﬁ'auﬂil.ﬁwhqmﬂgﬁ
byte humidity = 0;  //fvussnusifuaiaduduring
dht11.read(DHTSENSOR, &emperature, &umidity, NULL);

while (temperature == 0) {

dht11.read(DHTSENSOR, &temperature, &humidity, NULL):

Serial.printin("DHT11 get failed");
delay(1500);
}

Blynk.virtualWrite(V1, humidity); //a&1 humidity V1 TUfh blynk server
Blynk.virtualWrite(V2, temperature);  //gae1 temp V2 T blynk server

Serial.print("Humidity: ");
Serial.print(humidity);
Serial.print("% | ")
Serial.print("Temperature: ")
Serial.print(temperature);

Serial.printin("C");

& a o &
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void Ultrasonic()

{

digitalWrite(Trig PIN, LOW);

delayMicroseconds(5);

digitalWrite(Trig_PIN, HIGH);

delayMicroseconds(10);

digitalWrite(Trig_PIN, LOW);

unsigned int PulseWidth = pulseln(Echo_PIN, HIGH);
unsigned int distance = PulseWidth * 0.0173681;

if (distance <= 100)

{
digitalWrite(LEDDPin, HIGH);
LEDSensor.on();

HNTUNISINTZEENLAZNITURS
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digitalWrite(LEDDPin, LOWY),
LEDSensor.off();
}

Blynk.virtualWrite(v3, distance);
Serial.print("Distance is ");
Serial.print(distance);
Serial.printtn(" cm.");
delay(100);

}

BLYNK_CONNECTED() {
if (isFirstConnect) {
/WiRaddoyaviavanaann Blynk Server
Blynk.syncAll();
/IR ananIurveann Virtual V6
Blynk.syncVirtual(Ve);

isFirstConnect = false:

}
BLYNK_WRITE(V6)

{
if {param.asint() == 1)

{
Serial.println("State = doRelayA");
digitalWrite(Relay1, HIGH);

Serial.println{"on Relay1 and Relay2 :");

delay(1000);

HanFuUN15INTLELNIUALNITUDS
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else

{
Serial.println("State = doRelayB");
digitalwrite(Relay1, LOW);
delay(1000);

Serial.printin("on Relay3 and Relay4 :");
}
}

void PPM()

{
sensorValue = analogRead(39);
Serial.print("AIR CO2 =");
Serial.print (sensorValue, DEC);
Serial.println ("PPM");
Blynk.virtualWrite(V7, sensorValue);
delay (1000);

void setup()

{
Serial.begin(115200);
Blynk.begin(auth, ssid, pass, "blynk.honey.co.th", 8080);
while(Blynk.connected() == false) {

Serial.print(".");

}
Serial.printin(");
Serial.printin("Blynk connect");
pinMode(Trig_PIN, OUTPUT);
pinMode(Echo PIN, INPUT);
pinMode(LEDDPin, QUTPUT)
pinMode(Relay1, OUTPUT);
pinMode(Relay5, QUTPUT);
digitalWrite(Relay5, LOW);
timer.setinterval{(5000L, sendSensor);
timer.setinterval(5000L, Ultrasonic);

timer.setinterval(5000L, PPM};
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}
void loop() §

Blynk.run();

timer.run();

}
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