BAB V
SIMPULAN DAN SARAN

55 Simpulan
Berdasarkan dari hasil dan pembahasan Prototipe pemantauan kualitas udara
berbasis arduino di pabrik batako. Dapat disimpulkan hal-hal sebagai berikut :

1. Menghasilkan sistem pemantauan kualitas udara yang dapat mendeteksi
kondisi kualitas udara dilingkungan, sistem juga telah mengintegrasikan sensor
gas MQ135, sensor debu gp2y1010au0f, sensor suhu DHT11.

2. Memiliki indikasi penggunaan sistem loT berpengaruh positif terhadap
kualitas udara yang memiliki kadar gas 20.85 PPM dan partikel debu 137.86
png/m?, serta nilai Air Quality Index (AQI) yang dapat menggambarkan tingkat
kualitas udara secara lebih komprehensif. Hal ini memiliki pengaruh terhadap
kesehatan pekerja di lingkungan perusahaan.

3. Sistem ini dapat memberikan efisiensi waktu terhadap pemantauan kualitas

udara melalui smartphone atau secara langsung.

5.6 Saran
Berdasarkan hasil dari data pengujian penelitian ada beberapa saran yang dapat
dipertimbangkan :

1. Sistem ini diimplementasikan untuk mengetahui kadar gas, dan partikel
debu. pekerja diharapkan jika sensor menunjukan indikasi tidak normal
maka disarankan pekerja untuk memakai masker.

2. Sistem ini juga dapat dipantau dari jarak jauh, disarankan kepada
pengguna memberikan informasi terhadap pekerja yang berada

dilokasi.
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3. Untuk penelitian selanjutnya sistem ini dapat dikembangkan untuk

dapat memberikan notifikasi peringatan melalui aplikasi
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LAMPIRAN

1. Kode Arduino

#include <Wire.h>

#include <LiquidCrystal 12C.h>
#include "MQ135.h"

#include <DHT.h>

// Define pins

const int buzzerPin = 5;
const int mq135Pin = AQ;
const int ledRedPin = 10;
const int ledYellowPin = 9;
const int ledGreenPin = &;
#define DHTPIN 4
#define DHTTYPE DHTI11

const int dustPin = A2; // Pin analog untuk sensor debu

// Initialize 12C LCD
LiquidCrystal 12C led(0x27, 16, 2);

// Initialize DHT sensor
DHT dhtSensor(DHTPIN, DHTTYPE);
MQ135 gasSensor(mq135Pin);

float temperature;

float humidity;

unsigned long previousMillis = 0; // Store the last time the display was updated
const long interval = 5000; // Interval at which to display each reading (5 seconds)

int displayState = 0; // State variable to track which data to display

void setup() {
Serial.begin(9600);

pinMode(buzzerPin, OUTPUT);
pinMode(ledRedPin, OUTPUT);
pinMode(ledYellowPin, OUTPUT);
pinMode(ledGreenPin, OUTPUT);
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pinMode(2, OUTPUT); // Pin untuk kontrol sensor debu
led.begin(16, 2);
led.backlight();

dhtSensor.begin();
}

void loop() {
// Read DHT sensor data
humidity = dhtSensor.readHumidity();

temperature = dhtSensor.read Temperature();

// Ensure DHT sensor readings are valid

if (isnan(temperature) || isnan(humidity)) {
Serial.println("Failed to read data from DHT sensor!");
delay(500); // Delay 500 ms if reading fails

return;

}

// Read gas sensor data

float ppm = gasSensor.getPPM();

// Read dust sensor data

digitalWrite(2, LOW); // Activate dust sensor
delayMicroseconds(280); // Wait for stabilization

float voMeasured = analogRead(dustPin); // Read value from dust sensor
delayMicroseconds(40); // Wait a moment

digitalWrite(2, HIGH); // Deactivate dust sensor
delayMicroseconds(9680); // Wait until sensor is inactive

// Calculate voltage from analog value

float voltage = voMeasured * (5.0 / 1024.0);

// Calculate PM2.5 concentration in pg/m?

float pm25 = (250 * voltage) - 0.1; // Adjust this formula if necessary

// Display data on Serial Monitor

String sensorData = ""; // Inisialisasi string untuk menyimpan data

sensorData += "Temperature: " + String(temperature) + " °C|"; // Menambahkan data suhu
sensorData += "Humidity: " + String(humidity) + " %]|"; // Menambahkan data kelembapan

",

sensorData += "GAS: " + String(ppm) + " ppm|"; // Menambahkan data gas
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sensorData += "PM2.5 Density: " + String(pm25) + " ng/m"; // Menambahkan data PM2.5

/I Mencetak semua data sekaligus

Serial.println(sensorData);

/I Check gas levels and PM2.5 density, control LED and buzzer
if (ppm > 500) {
//'If gas > 500 ppm, sound buzzer continuously
digital Write(buzzerPin, HIGH); // Turn on buzzer
digitalWrite(ledRedPin, HIGH); // Turn on red LED
digital Write(ledYellowPin, LOW); // Turn off yellow LED
digital Write(ledGreenPin, LOW);
} else if (ppm > 200) {
/1 If gas > 200 ppm, sound buzzer intermittently
digitalWrite(led YellowPin, HIGH); // Turn on yellow LED
digital Write(ledGreenPin, LOW);
tone(buzzerPin, 1000); // Start beeping at 1000 Hz
delay(500); // Beep for 500 ms
noTone(buzzerPin); // Stop beeping
delay(500); // Wait for 500 ms before next beep
} else {
//'If gas levels are normal, turn off buzzer and LEDs
digital Write(buzzerPin, LOW); // Turn off buzzer
digital Write(ledYellowPin, LOW); // Turn off yellow LED
digital Write(ledRedPin, LOW); // Turn off red LED
digital Write(ledGreenPin, HIGH));

// Check PM2.5 density levels
if (pm25 >401) {
/I Tf PM2.5 > 401 pg/m?, turn on red LED and sound buzzer continuously
digital Write(buzzerPin, HIGH); // Turn on buzzer
digitalWrite(ledRedPin, HIGH); // Turn on red LED
digitalWrite(led YellowPin, LOW); // Turn off yellow LED
digital Write(ledGreenPin, LOW);
} else if (pm25 > 251) {
/[ Tf PM2.5 > 251 pg/m?, sound buzzer intermittently and turn on yellow LED
digital Write(led YellowPin, HIGH); // Turn on yellow LED
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digitalWrite(ledGreenPin, LOW);
tone(buzzerPin, 1000); // Start beeping at 1000 Hz
delay(500); // Beep for 500 ms
noTone(buzzerPin); // Stop beeping
delay(500); // Wait for 500 ms before next beep

} else {
// If PM2.5 levels are normal, turn off buzzer and LEDs
digitalWrite(buzzerPin, LOW); // Turn off buzzer
digitalWrite(led YellowPin, LOW); // Turn off yellow LED
digitalWrite(ledRedPin, LOW); // Turn off red LED
digital Write(ledGreenPin, HIGH);

// Update LCD display every 5 seconds
unsigned long currentMillis = millis();
if (currentMillis - previousMillis >= interval) {
previousMillis = currentMillis; / Save the last time the display was updated

displayState = (displayState + 1) % 2; // Cycle through 0-3 for 4 different displays

// Clear the LCD and display the current state

led.clear();

switch (displayState) {

case 0:
led.setCursor(0, 0);
led.print("Temp: ");
led.print(temperature);
led.print(" C");
lcd.setCursor(0, 1);
led.print("Humidity: ");
led.print(humidity);
led.print("%");
break;
case 1:

lcd.setCursor(0, 0);
led.print("Gas: ");
lcd.print(ppm);
led.print("ppm");
lcd.setCursor(0, 1);
led.print("Debu:");
led.print(pm?25);
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led.print("ug/m3");
break;

delay(2000); // Short delay to avoid overwhelming the loop

}
2. Kode Esp 32

#include <WiFi.h>
#include <HTTPClient.h> // Import pustaka HTTPClient

const char* ssid = "GALA"; // Ganti dengan SSID WiFi Anda
const char* password = "11111111"; // Ganti dengan password WiFi Anda

void setup() {
Serial.begin(9600); // Memulai komunikasi serial

WiFi.begin(ssid, password); // Menghubungkan ke WiFi

// Tunggu koneksi

while (WiFi.status() !'= WL_CONNECTED) {
delay(1000);
Serial.printIin("Menghubungkan ke WiFi...");

}
Serial.printIn("WiFi terhubung");

void loop() {
if (Serial.available()) { // Cek jika ada data yang tersedia
delay(1000);
String data = Serial.readStringUntil("\n"); // Membaca data hingga newline
Serial.printin(data); // Menampilkan data yang diterima
// Mengirim data ke server

sendDataToServer(data);

¥
¥

void sendDataToServer(String data) {
if (WiFi.status() == WL_CONNECTED) { // Pastikan ada koneksi WiFi
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HTTPClient http; // Membuat objek HTPClient

http.begin("http://167.71.205.73/sensor"); // URL server
http.addHeader(""Content-Type", "application/x-www-form-urlencoded"); // Menentukan
tipe konten

Serial.printIn("Proses kirim data™);

/l Mengirim data ke server
int httpResponseCode = http.POST("data=" + data);

/I Memeriksa respon dari server
if (httpResponseCode > 0) {
String response = http.getString(); // Mendapatkan respon dari server

Serial.printIn("Response dari server: " + response);

}else {

Serial.print("Error saat mengirim data. Kode: ");

Serial.printIn(httpResponseCode);
}

Serial.printIn("Selesai kirim data");

http.end(); // Menutup koneksi HTTP

}else {
Serial.printin("WiFi tidak terhubung. Cek koneksi.");

}
}
3. Kode Laravel

<?php

namespace App\Http\Controllers;

use App\Models\Sensor;

use [lluminate\Http\Request;

class SensorController extends Controller

{

public function create(Request $request)

{
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$data = $request->get("data");

if (is_null($data)) {

return response()->json([

"message" => "Gagal terima data diserver, data yang dikirim kosong"

D;

$array = explode("|", $data);

if (lempty($array)) {
$suhu = $array[0];
$kelembapan = $array[1];
$gas = $array[2];
$kepadatamDebu = $array[3];

// simpan

$sensor = Sensor::first();

if (is_null($sensor)) {
$sensor = new Sensor();
$sensor->suhu = $suhu;
$sensor->kelembapan = $kelembapan;
$sensor->gas = $gas;
$sensor->debu = $kepadatamDebu;
$sensor->save();

} else {
$sensor->suhu = $suhu;
$sensor->kelembapan = $kelembapan;
$sensor->gas = $gas;
$sensor->debu = $kepadatamDebu;
$sensor->save();

H

return response()->json([

"message" => "Berhasil terima data diserver"

Ds
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