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LAMPIRAN 

Lampiran 1. Dokumentasi Pengisian Biodigester dengan Kulit Nanas 
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Lampiran 2. Dokumentasi Kalibrasi Sensor Tekanan  
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Lampiran 3. Dokumentasi Percobaan Pengisian Biogas ke Tabung Portabel 
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Lampiran 4. Form Bimbingan Tugas akhir 1 

 

 



58 

 

 
 

 

Lampiran 5. Form Bimbingan Tugas akhir 2 
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Lampiran 6. Kode program 

#include <Keypad.h> 

#include <Bonezegei_LCD1602_I2C.h> 

 

const byte ROWS = 4; 

const byte COLS = 3; 

char hexaKeys[ROWS][COLS] = { 

  { '1', '2', '3' }, 

  { '4', '5', '6' }, 

  { '7', '8', '9' }, 

  { '*', '0', '#' } 

}; 

byte rowPins[ROWS] = { 15, 2, 0, 4 }; 

byte colPins[COLS] = { 16, 17, 5 }; 

Keypad customKeypad = Keypad(makeKeymap(hexaKeys), rowPins, colPins, 

ROWS, COLS); 

 

const int outputPin = 19; 

String input = ""; 

bool isOn = false; 

unsigned long startTime = 0; 

unsigned long durasiPengisian = 0; 

bool sedangInput = false; 

 

int menuIndex = 0; 

bool modeSelected = false; 

 

Bonezegei_LCD1602_I2C lcd(0x27); 

 

int hashPressCount = 0; 

unsigned long lastHashTime = 0; 

 

const int pressurePin = 34; 

const float sensorMinVoltage = 0.5; 

const float sensorMaxVoltage = 5.0; 

const float pressureMaxPSI = 174.0; 

const float R1 = 1800.0; 

const float R2 = 1800.0; 

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

const float pressureOffsetPSI = 0.0; 
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const float correctionSlope = 18.0 / 28.0; 

const float correctionOffset = -1.8; 

 

const float pressureStartPSI = 0.0; 

const float pressureStopPSI = 40.0; 

float manualTargetPSI = 0.0; 

 

unsigned long lastDisplayUpdate = 0; 

const unsigned long displayInterval = 500; 

 

void setup() { 

  Serial.begin(9600); 

  pinMode(outputPin, OUTPUT); 

  digitalWrite(outputPin, LOW); 

  analogReadResolution(12); 

  lcd.begin(); 

  lcd.print("Pilih Mode:"); 

  updateMenuDisplay(); 

} 

 

void loop() { 

  char customKey = customKeypad.getKey(); 

  float pressure = readPressure(); 

 

  if (!modeSelected) { 

    if (customKey == '4' || customKey == '6') { 

      menuIndex = (menuIndex + 1) % 2; 

      updateMenuDisplay(); 

    } else if (customKey == '*') { 

      modeSelected = true; 

      lcd.clear(); 

      if (menuIndex == 0) { 

        lcd.setPosition(0, 0); 

        lcd.print("Mode: AUTO"); 

        lcd.setPosition(0, 1); 

        lcd.print("Tekan * untuk ON"); 

      } else { 

        lcd.setPosition(0, 0); 

        lcd.print("Tek: 0.0 PSI     "); 

        lcd.setPosition(0, 1); 
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        lcd.print("Input: "); 

      } 

    } 

    return; 

  } 

 

  if (menuIndex == 0) { 

    if (customKey == '*') { 

      if (!isOn && pressure < pressureStartPSI) { 

        startOutput(); 

      } 

    } else if (customKey == '#') { 

      if (isOn) { 

        digitalWrite(outputPin, LOW); 

        isOn = false; 

      } else { 

        trackHashAndReset(); 

      } 

    } 

 

    if (isOn && pressure >= pressureStopPSI) { 

      digitalWrite(outputPin, LOW); 

      isOn = false; 

    } 

 

    if (millis() - lastDisplayUpdate >= displayInterval) { 

      lastDisplayUpdate = millis(); 

      lcd.setPosition(0, 0); 

      char buffer1[17]; 

      snprintf(buffer1, sizeof(buffer1), "Tek: %.1f PSI   ", pressure); 

      lcd.print(buffer1); 

 

      if (isOn) { 

        lcd.setPosition(0, 1); 

        char buffer2[17]; 

        snprintf(buffer2, sizeof(buffer2), "Durasi: %lus     ", (millis() - startTime) / 

1000); 

        lcd.print(buffer2); 

      } 

    } 
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  } 

 

  if (menuIndex == 1) { 

    if (customKey) { 

      sedangInput = true; // user mulai mengetik 

      if (customKey == '#') { 

        if (isOn) { 

          digitalWrite(outputPin, LOW); 

          isOn = false; 

          durasiPengisian = (millis() - startTime) / 1000; 

          sedangInput = false; 

          hashPressCount = 0; 

        } else if (input.length() > 0) { 

          input = ""; 

          sedangInput = false; 

          lcd.setPosition(0, 1); 

          lcd.print("Input:           "); 

          hashPressCount = 0; 

        } else { 

          trackHashAndReset(); 

        } 

      } else if (customKey == '*') { 

        if (!isOn && input.length() > 0) { 

          manualTargetPSI = input.toFloat(); 

          if (manualTargetPSI <= 0 || manualTargetPSI > pressureMaxPSI) { 

            lcd.setPosition(0, 1); 

            lcd.print("Batas invalid    "); 

            delay(2000); 

            input = ""; 

            sedangInput = false; 

          } else if (pressure < manualTargetPSI) { 

            startOutput(); 

            durasiPengisian = 0; 

            sedangInput = false; 

          } else { 

            lcd.setPosition(0, 1); 

            lcd.print("Tek. terlalu tinggi"); 

            delay(2000); 

            sedangInput = false; 

          } 
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          input = ""; 

        } 

      } else { 

        input += customKey; 

      } 

    } 

 

    if (isOn && pressure >= manualTargetPSI) { 

      digitalWrite(outputPin, LOW); 

      isOn = false; 

      durasiPengisian = (millis() - startTime) / 1000; 

      sedangInput = false; 

    } 

 

    if (millis() - lastDisplayUpdate >= displayInterval) { 

      lastDisplayUpdate = millis(); 

 

      lcd.setPosition(0, 0); 

      char buffer1[17]; 

      snprintf(buffer1, sizeof(buffer1), "Tek: %.1f PSI   ", pressure); 

      lcd.print(buffer1); 

 

      lcd.setPosition(0, 1); 

      if (isOn) { 

        unsigned long durasi = (millis() - startTime) / 1000; 

        char buffer2[17]; 

        snprintf(buffer2, sizeof(buffer2), "Durasi: %lus     ", durasi); 

        lcd.print(buffer2); 

      } else if (sedangInput || input.length() > 0) { 

        lcd.print("Input: "); 

        lcd.print(input.c_str()); 

        lcd.print("       "); 

      } else if (durasiPengisian > 0) { 

        char buffer2[17]; 

        snprintf(buffer2, sizeof(buffer2), "Durasi: %lus     ", durasiPengisian); 

        lcd.print(buffer2); 

      } else { 

        lcd.print("Input: "); 

        lcd.print(input.c_str()); 

        lcd.print("       "); 
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      } 

    } 

  } 

} 

 

float readPressure() { 

  int adcValue = analogRead(pressurePin); 

  float voltageAtPin = (adcValue / 4095.0) * 3.3; 

  float voltageOriginal = voltageAtPin / dividerRatio; 

  float pressurePSI = (voltageOriginal - sensorMinVoltage) * pressureMaxPSI / 

(sensorMaxVoltage - sensorMinVoltage); 

  pressurePSI = pressurePSI * correctionSlope + correctionOffset; 

  pressurePSI += pressureOffsetPSI; 

  return (pressurePSI < 0) ? 0 : pressurePSI; 

} 

 

void updateMenuDisplay() { 

  lcd.setPosition(0, 1); 

  if (menuIndex == 0) { 

    lcd.print(">Auto   Manual "); 

  } else { 

    lcd.print(" Auto  >Manual "); 

  } 

} 

 

void startOutput() { 

  digitalWrite(outputPin, HIGH); 

  isOn = true; 

  startTime = millis(); 

} 

 

void resetToMenu() { 

  modeSelected = false; 

  isOn = false; 

  input = ""; 

  hashPressCount = 0; 

  durasiPengisian = 0; 

  sedangInput = false; 

  lcd.clear(); 

  lcd.setPosition(0, 0); 
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  lcd.print("Pilih Mode:"); 

  updateMenuDisplay(); 

} 

 

void trackHashAndReset() { 

  unsigned long now = millis(); 

  if (now - lastHashTime < 2000) { 

    hashPressCount++; 

  } else { 

    hashPressCount = 1; 

  } 

  lastHashTime = now; 

  if (hashPressCount >= 2) { 

    resetToMenu(); 

  } else { 

    lcd.setPosition(0, 1); 

    lcd.print("Tekan # x2 menu "); 

  } 

} 
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Lampiran 7. Form Penilaian Bimbingan 
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Lampiran 8. Datasheet ESP32 
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Lampiran 9. Datasheet LCD I2C 16x2 
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Lampiran 10. Datasheet Kompresor GMCC KSN93V11UDZ1 
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Lampiran 11. Datasheet keypad 3x4 
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Lampiran 12. Plagiasi 

 


