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LAMPIRAN 

Lampiran A 1 Kode Program ESP32 Sistem Deteksi Kebakaran 

#include <WiFi.h> 
#include <Firebase_ESP_Client.h> 
#include "DHT.h" 
#include <HTTPClient.h> 
#include <NTPClient.h> 
#include <WiFiUdp.h> 
#include <math.h> 
 
#define FIREBASE_DISABLE_FCM 
#define FIREBASE_DISABLE_RTDB_STREAM 
#define FIREBASE_DISABLE_ERROR_QUEUE 
#define FIREBASE_DISABLE_ALL_CALLBACK 
#define FIREBASE_DISABLE_PSRAM 
#define FIREBASE_DISABLE_HTTP_CLIENT 
 
// --- WiFi --- 
#define WIFI_SSID "xiao" 
#define WIFI_PASSWORD "12345678" 
 
// --- Firebase --- 
#define API_KEY "AIzaSyD8f9AaklpwJQTUv9n79JW5w6_8Aj2RNf8" 
#define DATABASE_URL "https://sensorkebakaran-default-rtdb.asia-
southeast1.firebasedatabase.app/" 
#define USER_EMAIL "esp32kebakaran@esp32.com" 
#define USER_PASSWORD "esp32kebakaran" 
 
// --- Telegram --- 
String botToken = "7642069422:AAHQaQ0-
R_8YJvemJVs2nWa__d4XKLSGe4g"; 
String chatID = "6594046136"; 
 
// --- Sensor pin --- 
#define DHTPIN 33 
#define DHTTYPE DHT22 
#define MQ2PIN 35   // AO MQ-2 
#define FLAMEPIN 14 
 
DHT dht(DHTPIN, DHTTYPE); 
WiFiUDP ntpUDP; 
NTPClient timeClient(ntpUDP); 
 
FirebaseData fbdo; 
FirebaseAuth auth; 
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FirebaseConfig config; 
 
// --- MQ-2 constants --- 
#define RL 10.0    // resistor load 
float R0 = 9.83; // kalibrasi MQ-2, sesuaikan dengan datasheet 
 
const float suhuBatas = 36.0; 
const float ppmBatas = 250.0; 
 
unsigned long lastSendTime = 0; 
const unsigned long sendInterval = 15000; 
 
String getFormattedDateTime() { 
  time_t now; 
  struct tm timeinfo; 
  time(&now); 
  localtime_r(&now, &timeinfo); 
  char buffer[30]; 
  sprintf(buffer, "%04d-%02d-%02d_%02d-%02d-%02d", 
          timeinfo.tm_year + 1900, 
          timeinfo.tm_mon + 1, 
          timeinfo.tm_mday, 
          timeinfo.tm_hour, 
          timeinfo.tm_min, 
          timeinfo.tm_sec); 
  return String(buffer); 
} 
 
void sendTelegramAlert(String pesanUtama) { 
  if (WiFi.status() == WL_CONNECTED) { 
    HTTPClient http; 
    String baseUrl = "https://api.telegram.org/bot" + botToken + 
"/sendMessage?chat_id=" + chatID + "&text="; 
    String pesanEncoded = pesanUtama; 
    pesanEncoded.replace(" ", "%20"); 
    pesanEncoded.replace("\n", "%0A"); 
    http.begin(baseUrl + pesanEncoded); 
    http.setTimeout(5000); 
    int httpCode = http.GET(); 
    http.end(); 
    if (httpCode > 0) Serial.println("✅ Telegram terkirim"); 
    else Serial.println("✅ Gagal kirim Telegram"); 
  } 
} 
 
String estimasiJenisGas(float ppm) { 
  if (ppm > 600) return "Asap pekat atau LPG tinggi"; 
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  else if (ppm > 300) return "LPG atau asap ringan"; 
  else if (ppm > 100) return "CO atau uap alkohol"; 
  else return "Normal / tidak signifikan"; 
} 
 
void setup() { 
  Serial.begin(115200); 
  dht.begin(); 
  pinMode(FLAMEPIN, INPUT); 
 
  // WiFi 
  WiFi.begin(WIFI_SSID, WIFI_PASSWORD); 
  Serial.print("Menghubungkan WiFi"); 
  while (WiFi.status() != WL_CONNECTED) { delay(500); Serial.print("."); } 
  Serial.println("\n✅ WiFi Terhubung"); 
 
  // NTP 
  timeClient.begin(); 
  configTime(25200, 0, "pool.ntp.org"); // UTC+7 
  delay(2000); 
  while (!timeClient.update()) timeClient.forceUpdate(); 
 
  // Firebase 
  config.api_key = API_KEY; 
  config.database_url = DATABASE_URL; 
  auth.user.email = USER_EMAIL; 
  auth.user.password = USER_PASSWORD; 
  Firebase.begin(&config, &auth); 
  Firebase.reconnectWiFi(true); 
} 
 
void loop() { 
  unsigned long currentMillis = millis(); 
  if (currentMillis - lastSendTime >= sendInterval) { 
    lastSendTime = currentMillis; 
 
    // --- DHT22 --- 
    float suhu = dht.readTemperature(); 
    float kelembapan = dht.readHumidity(); 
    if (isnan(suhu) || isnan(kelembapan)) { 
      Serial.println("✅ Sensor DHT22 gagal dibaca"); 
      return; 
    } 
 
    // --- MQ-2 dengan pembagi tegangan --- 
    int adc = analogRead(MQ2PIN);           // baca pin AO 
    float voltage = adc * (3.3 / 4095.0);   // tegangan masuk ADC 
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    // Jika pakai pembagi tegangan 2:1, kalikan 2 
    voltage *= 2;                            
 
    float Rs = (5.0 - voltage) / voltage * RL; // Rs sensor 
    float ratio = Rs / R0; 
    float ppm = pow(10, ((log10(ratio) - 1.699) / -0.77)); 
    if (ppm < 0) ppm = 0; 
    if (ppm > 1000) ppm = 1000; 
    int ppmInt = round(ppm); 
    String jenisGas = estimasiJenisGas(ppm); 
 
    // --- Flame sensor --- 
    int flame = digitalRead(FLAMEPIN); 
    String flameStatus = (flame == HIGH) ? "TERDETEKSI" : "TIDAK"; // LOW = 
api terdeteksi 
 
    // --- Firebase --- 
    String waktu = getFormattedDateTime(); 
    String path = "/sensor1/data/" + waktu; 
    FirebaseJson json; 
    json.set("suhu", suhu); 
    json.set("kelembapan", kelembapan); 
    json.set("gas_ppm", ppmInt); 
    json.set("jenis_gas", jenisGas); 
    json.set("api", flameStatus); 
 
    Serial.println("==========================="); 
    Serial.println("✅ Waktu: " + waktu); 
    Serial.println("�  Suhu: " + String(suhu)); 
    Serial.println("�  Kelembapan: " + String(kelembapan)); 
    Serial.println("�  Gas (PPM): " + String(ppmInt)); 
    Serial.println("�  Estimasi: " + jenisGas); 
    Serial.println("�  Api: " + flameStatus); 
    Serial.println("�  Path Firebase: " + path); 
 
    if (Firebase.ready()) { 
      if (Firebase.RTDB.setJSON(&fbdo, path.c_str(), &json)) 
        Serial.println("✅ Data terkirim ke Firebase"); 
      else 
        Serial.println("✅ Gagal kirim ke Firebase: " + fbdo.errorReason()); 
    } 
 
    // --- Deteksi kebakaran --- 
    bool kebakaran = (flameStatus == "TERDETEKSI") && (suhu > suhuBatas || 
ppmInt > ppmBatas); 
    if (kebakaran) { 
      String pesan = "[�  KEBAKARAN TERDETEKSI]\n"; 

 



88 

 

      if�(suhu�>�suhuBatas)�pesan�+=�"•�Suhu�tinggi�("�+�String(suhu)�+�"°C)\n"; 
      if�(ppmInt�>�ppmBatas)�pesan�+=�"•�Gas�tinggi�("�+�String(ppmInt)�+�"�
ppm) — " + jenisGas + "\n"; 
      pesan�+=�"•�Api:�TERDETEKSI"; 
      sendTelegramAlert(pesan); 
    } else { 
      Serial.println("✅ Tidak ada kebakaran aktif"); 
    } 
  } 
} 
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