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LAMPIRAN 

Lampiran 1 Kode Program 

#define BLYNK_PRINT Serial 

#define BLYNK_TEMPLATE_ID "TMPL64utceU4u" 

#define BLYNK_TEMPLATE_NAME "biodesu" 

 

#include <WiFi.h> 

#include <WiFiClient.h> 

#include <HTTPClient.h> 

#include <WiFiManager.h> 

#include <BlynkSimpleEsp32.h> 

#include <Bonezegei_LCD1602_I2C.h> 

 

// Inisialisasi LCD I2C 

Bonezegei_LCD1602_I2C lcd(0x27); 

 

// WhatsApp CallMeBot 

String phoneNumber = "+6285134953584"; 

String apiKey = "4965419"; 

 

// Blynk Auth Token 

char auth[] = "kAv5PMtywQ3VOIj_s5dmtm6UerK6kTJQ"; 

 

// Pin sensor dan LED 

const int pressurePin = 34; 

const int gasPin1 = 18; 

const int gasPin2 = 19; 
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const int ledPressurePin = 4; 

const int ledGasPin = 2; 

 

// Kalibrasi tekanan 

const float sensorMinVoltage = 0.5; 

const float sensorMaxVoltage = 4.5; 

const float pressureMaxPSI = 145.0; 

const float R1 = 1800.0; 

const float R2 = 1800.0; 

const float dividerRatio = R2 / (R1 + R2); 

const float correctionSlope = 1.0; 

const float correctionOffset = -7.0; 

const float pressureThreshold = 5;  // Ambang batas tekanan 

 

unsigned long lastSendTime = 0; 

const unsigned long sendInterval = 2000; 

 

bool sentPressureAlert = false; 

bool sentGasAlert = false; 

 

// Fungsi encode teks ke URL (untuk WhatsApp) 

String urlEncode(String str) { 

  String encoded = ""; 

  char c, code0, code1; 

  for (int i = 0; i < str.length(); i++) { 

    c = str.charAt(i); 

    if (isalnum(c)) { 
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      encoded += c; 

    } else { 

      code1 = (c & 0xf) + '0'; 

      if ((c & 0xf) > 9) code1 = (c & 0xf) - 10 + 'A'; 

      c = (c >> 4) & 0xf; 

      code0 = c + '0'; 

      if (c > 9) code0 = c - 10 + 'A'; 

      encoded += '%'; 

      encoded += code0; 

      encoded += code1; 

    } 

  } 

  return encoded; 

} 

 

// Fungsi kirim WhatsApp 

bool sendMessage(String message) { 

  String url = "https://api.callmebot.com/whatsapp.php?phone=" + phoneNumber + 

               "&apikey=" + apiKey + 

               "&text=" + urlEncode(message); 

  HTTPClient http; 

  http.begin(url); 

  http.addHeader("Content-Type", "application/x-www-form-urlencoded"); 

  int httpResponseCode = http.POST(""); 

  http.end(); 

  return (httpResponseCode == 200); 

} 
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void setup() { 

  Serial.begin(115200); 

  analogReadResolution(12); 

 

  pinMode(gasPin1, INPUT); 

  pinMode(gasPin2, INPUT); 

  pinMode(ledPressurePin, OUTPUT); 

  pinMode(ledGasPin, OUTPUT); 

  digitalWrite(ledPressurePin, LOW); 

  digitalWrite(ledGasPin, LOW); 

 

  // LCD setup 

  lcd.begin(); 

  lcd.print("Menghubungkan WiFi"); 

 

  // WiFi Manager setup 

  WiFiManager wm; 

  if (!wm.autoConnect("ESP32_AP", "12345678")) { 

    lcd.clear(); 

    lcd.print("WiFi gagal"); 

    delay(3000); 

    ESP.restart(); 

  } 

 

  lcd.clear(); 

  lcd.print("WiFi: CONNECTED"); 
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  Blynk.begin(auth, WiFi.SSID().c_str(), WiFi.psk().c_str()); 

} 

 

void loop() { 

  Blynk.run(); 

  unsigned long now = millis(); 

  if (now - lastSendTime >= sendInterval) { 

    lastSendTime = now; 

 

    // ---------- Baca sensor tekanan ---------- 

    int adcPressure = analogRead(pressurePin); 

    float vAtPin = (adcPressure / 4095.0) * 3.3; 

    float vSensor = vAtPin / dividerRatio; 

    float pressurePSI = (vSensor - sensorMinVoltage) * pressureMaxPSI / (sensorMaxVoltage 

- sensorMinVoltage); 

    pressurePSI = pressurePSI * correctionSlope + correctionOffset; 

    if (pressurePSI < 0) pressurePSI = 0; 

 

    // ---------- Baca sensor gas ---------- 

    int gas1 = digitalRead(gasPin1); 

    int gas2 = digitalRead(gasPin2); 

    bool gasDetected = (gas1 == HIGH || gas2 == HIGH); 

    float gasLevel = gasDetected ? 100.0 : 0.0; 

 

    // ---------- Tampilkan ke LCD ---------- 

    lcd.clear(); 

    lcd.setPosition(0, 0); 

    lcd.print("Tek:"); 
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    lcd.print(String(pressurePSI, 1).c_str()); 

    lcd.print("PSI"); 

 

    lcd.setPosition(0, 1); 

    if (gasDetected) { 

      lcd.print("Gas: TERDETEKSI"); 

    } else { 

      lcd.print("Gas: AMAN       "); 

    } 

 

    // ---------- Logika tekanan ---------- 

    if (pressurePSI > pressureThreshold) { 

      digitalWrite(ledPressurePin, HIGH); 

      if (!sentPressureAlert) { 

        if (sendMessage("⚠️ Tekanan melebihi batas: " + String(pressurePSI, 1) + " PSI")) { 

          Serial.println("✅ WA tekanan terkirim"); 

        } 

        sentPressureAlert = true; 

      } 

    } else { 

      digitalWrite(ledPressurePin, LOW); 

      sentPressureAlert = false; 

    } 

 

    // ---------- Logika gas ---------- 

    if (gasDetected) { 

      digitalWrite(ledGasPin, HIGH); 
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      if (!sentGasAlert) { 

        if (sendMessage("🚨 Deteksi kebocoran gas!")) { 

          Serial.println("✅ WA gas terkirim"); 

        } 

        sentGasAlert = true; 

      } 

    } else { 

      digitalWrite(ledGasPin, LOW); 

      sentGasAlert = false; 

    } 

 

    // ---------- Kirim ke Blynk ---------- 

    Blynk.virtualWrite(V2, pressurePSI); 

    Blynk.virtualWrite(V3, gasLevel); 

 

    // ---------- Serial Debug ---------- 

    Serial.print("Tekanan: "); 

    Serial.print(pressurePSI, 1); 

    Serial.print(" PSI | Gas: "); 

    Serial.println(gasDetected ? "TERDETEKSI" : "AMAN"); 

  } 

} 
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Lampiran 2 Dokumentasi Pengisian Biodigester dengan Kulit Nanas 
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Lampiran 3 Dokumentasi Tampilan pembacaan LCD i2C, Platfom monitoring Blynk dan 

Notivikasi WhastApp 

          

           

      



 
 

109 
 

Lampiran 4 Data Shett Dari Alat-Alat Yang Digunakan 

Datasheet ESP32 
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Datasheet LCD I2C 16x2 
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Lampiran 5 Form Bimbingan Tugas akhir 1 
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Lampiran 6 Form Bimbingan Tugas akhir 2 
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Lampiran 7 Penilaian Bimbingan Tugas Akhir Individu 
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Lampiran 8 Tesk Plagiasi 

 

 


