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Lampiran 4 Source Code 

#include <Arduino.h> 

#include <WiFi.h> 

#include <DHT.h> 

#include <Firebase_ESP_Client.h> 

#include <ESP32Servo.h> 

#include <time.h> 

 

// WiFi 

#define WIFI_SSID "JITOE" 

#define WIFI_PASSWORD "takondepan" 

 

// Firebase 

#define API_KEY "AIzaSyD5IpkH_xJyozM4qahHPFRm2iDRdYialYE" 

#define DATABASE_URL "https://tesdht22-970b3-default-rtdb.asia-

southeast1.firebasedatabase.app/" 

 

// Firebase objects 

FirebaseData fbdo; 

FirebaseAuth auth; 

FirebaseConfig config; 

 

// DHT22 setup 

#define DHTPIN 4 

#define DHTTYPE DHT22 

DHT dht(DHTPIN, DHTTYPE); 

 

// Relay dan Servo 

#define RELAY_KIPAS 26 

#define RELAY_LAMPU 25 

#define RELAY_SOLENOID 27 

 

#define SERVO_PIN 18 

Servo myservo; 

 

// Water Level sensor 

#define WATER_LEVEL_PIN 33 

 

// MQ-135 

#define MQ135_PIN 32 

 

// Waktu makan otomatis 

String waktuMakan1 = "06:00"; 

String waktuMakan2 = "15:00"; 

String tanggalMakan1 = ""; 

String tanggalMakan2 = ""; 

 

void connectWiFi() { 

  Serial.print("Menghubungkan WiFi..."); 

  WiFi.begin(WIFI_SSID, WIFI_PASSWORD); 

  while (WiFi.status() != WL_CONNECTED) { 

    delay(500); 

    Serial.print("."); 

  } 
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  Serial.println("\nTerhubung ke WiFi"); 

} 

 

void connectFirebase() { 

  config.api_key = API_KEY; 

  config.database_url = DATABASE_URL; 

  Firebase.reconnectWiFi(true); 

 

  if (Firebase.signUp(&config, &auth, "", "")) { 

    Serial.println("Firebase Anonymous SignUp sukses"); 

  } else { 

    Serial.print("Firebase SignUp gagal: "); 

    Serial.println(config.signer.signupError.message.c_str()); 

  } 

 

  Firebase.begin(&config, &auth); 

} 

 

void setupTime() { 

  configTime(25200, 0, "pool.ntp.org", "time.nist.gov"); 

} 

 

String getFormattedTime() { 

  struct tm timeinfo; 

  if (!getLocalTime(&timeinfo)) { 

    return "Waktu tidak tersedia"; 

  } 

  char buffer[30]; 

  strftime(buffer, sizeof(buffer), "%Y-%m-%d %H:%M:%S", &timeinfo); 

  return String(buffer); 

} 

 

String getHourMinute() { 

  struct tm timeinfo; 

  if (!getLocalTime(&timeinfo)) { 

    return "00:00"; 

  } 

  char buffer[6]; 

  strftime(buffer, sizeof(buffer), "%H:%M", &timeinfo); 

  return String(buffer); 

} 

 

String getTodayDate() { 

  struct tm timeinfo; 

  if (!getLocalTime(&timeinfo)) { 

    return "0000-00-00"; 

  } 

  char buffer[11]; 

  strftime(buffer, sizeof(buffer), "%Y-%m-%d", &timeinfo); 

  return String(buffer); 

} 

 

String relayStatus(int pin) { 

  return (digitalRead(pin) == LOW) ? "ON" : "OFF"; 

} 
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float readWaterLevel() { 

  int adcValue = analogRead(WATER_LEVEL_PIN); 

  float percentage = ((float)adcValue / 4095.0) * 100.0; 

  return constrain(percentage, 0, 100); 

} 

 

float readMQ135() { 

  int adcValue = analogRead(MQ135_PIN); 

  float voltage = (adcValue / 4095.0) * 3.3; 

  return voltage * 100; 

} 

 

void setup() { 

  Serial.begin(115200); 

  connectWiFi(); 

  connectFirebase(); 

  setupTime(); 

 

  dht.begin(); 

 

  pinMode(RELAY_KIPAS, OUTPUT); 

  pinMode(RELAY_LAMPU, OUTPUT); 

  pinMode(RELAY_SOLENOID, OUTPUT); 

 

  digitalWrite(RELAY_KIPAS, HIGH); 

  digitalWrite(RELAY_LAMPU, HIGH); 

  digitalWrite(RELAY_SOLENOID, HIGH); 

 

  myservo.attach(SERVO_PIN); 

  myservo.write(0); 

 

  Serial.println("Sistem kontrol aktif."); 

} 

 

void handleMakanOtomatis(String jamSekarang, String tanggalSekarang) { 

  if (jamSekarang == waktuMakan1 && tanggalMakan1 != tanggalSekarang) { 

    myservo.write(90); 

    Firebase.RTDB.setString(&fbdo, "/dht22/status_servo", "TERBUKA (AUTO 06:00)"); 

    Firebase.RTDB.setString(&fbdo, "/dht22/waktu_buka_makan_1", getFormattedTime()); 

    tanggalMakan1 = tanggalSekarang; 

    delay(5000); 

    myservo.write(0); 

    Firebase.RTDB.setString(&fbdo, "/dht22/status_servo", "TERTUTUP (AUTO)"); 

  } else if (jamSekarang == waktuMakan2 && tanggalMakan2 != tanggalSekarang) { 

    myservo.write(90); 

    Firebase.RTDB.setString(&fbdo, "/dht22/status_servo", "TERBUKA (AUTO 15:00)"); 

    Firebase.RTDB.setString(&fbdo, "/dht22/waktu_buka_makan_2", getFormattedTime()); 

    tanggalMakan2 = tanggalSekarang; 

    delay(5000); 

    myservo.write(0); 

    Firebase.RTDB.setString(&fbdo, "/dht22/status_servo", "TERTUTUP (AUTO)"); 

  } 

} 

 



4 

 

 

 

void loop() { 

  if (Firebase.ready() && auth.token.uid != "") { 

    float suhu = dht.readTemperature(); 

    float Kelembapan = dht.readHumidity(); 

    String waktuSekarang = getFormattedTime(); 

    String jamSekarang = getHourMinute(); 

    String tanggalSekarang = getTodayDate(); 

    float waterLevel = readWaterLevel(); 

    float gas_ppm = readMQ135(); 

 

    String control_servo = "AUTO"; 

    if (Firebase.RTDB.getString(&fbdo, "/dht22/control_servo")) { 

      control_servo = fbdo.stringData(); 

    } 

 

    if (control_servo == "ON") { 

      myservo.write(0); 

      Firebase.RTDB.setString(&fbdo, "/dht22/status_servo", "TERBUKA (MANUAL)"); 

    } else if (control_servo == "OFF") { 

      myservo.write(90); 

      Firebase.RTDB.setString(&fbdo, "/dht22/status_servo", "TERTUTUP (MANUAL)"); 

    } else { 

      handleMakanOtomatis(jamSekarang, tanggalSekarang); 

    } 

 

    if (!isnan(suhu) && !isnan(Kelembapan)) { 

      Serial.printf("Suhu: %.2f °C, Kelembapan: %.2f %%\n", suhu, Kelembapan); 

 

      // Logika suhu yang dimodifikasi 

      if (suhu < 30.0) { 

        digitalWrite(RELAY_LAMPU, LOW);   // ON 

        digitalWrite(RELAY_KIPAS, HIGH); // OFF 

      } else if (suhu >= 30.0 && suhu <= 33.0) { 

        digitalWrite(RELAY_LAMPU, LOW);   // ON 

        digitalWrite(RELAY_KIPAS, HIGH); // OFF 

      } else if (suhu > 33.0 && suhu <= 35.0) { 

        digitalWrite(RELAY_LAMPU, HIGH); // OFF 

        digitalWrite(RELAY_KIPAS, HIGH); // OFF 

      } else if (suhu > 35.0) { 

        digitalWrite(RELAY_LAMPU, HIGH); // OFF 

        digitalWrite(RELAY_KIPAS, LOW);  // ON 

      } 

 

      Firebase.RTDB.setFloat(&fbdo, "/dht22/suhu", suhu); 

      Firebase.RTDB.setFloat(&fbdo, "/dht22/Kelembapan", Kelembapan); 

      Firebase.RTDB.setString(&fbdo, "/dht22/status_kipas", relayStatus(RELAY_KIPAS)); 

      Firebase.RTDB.setString(&fbdo, "/dht22/status_lampu", relayStatus(RELAY_LAMPU)); 

      Firebase.RTDB.setString(&fbdo, "/dht22/waktu", waktuSekarang); 

    } else { 

      Serial.println("Gagal membaca sensor DHT!"); 

    } 

 

    Serial.printf("Water Level: %.2f %%\n", waterLevel); 

    Firebase.RTDB.setFloat(&fbdo, "/dht22/water_level", waterLevel); 
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    if (waterLevel <= 30.0) { 

      digitalWrite(RELAY_SOLENOID, LOW); // ON 

    } else if (waterLevel >= 70.0) { 

      digitalWrite(RELAY_SOLENOID, HIGH); // OFF 

    } 

 

    Firebase.RTDB.setString(&fbdo, "/dht22/status_solenoid", 

relayStatus(RELAY_SOLENOID)); 

 

    Serial.printf("Gas Ammonia: %.2f ppm\n", gas_ppm); 

    Firebase.RTDB.setFloat(&fbdo, "/dht22/amonia", gas_ppm); 

 

    if (gas_ppm >= 100.0) { 

      Firebase.RTDB.setString(&fbdo, "/dht22/status_gas", "BERBAHAYA"); 

    } else { 

      Firebase.RTDB.setString(&fbdo, "/dht22/status_gas", "AMAN"); 

    } 

 

  } else { 

    Serial.println("Firebase belum siap atau Token tidak valid."); 

  } 

 

  delay(3000); 

} 
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