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LAMPIRAN 

Lampiran 1. 1 Program ESP32 

#pragma region Kosong 

#include <Arduino.h> 

#include <LiquidCrystal_I2C.h> 

#include <max6675.h> 

#include <Wire.h> 

#include <ESP_Google_Sheet_Client.h> 

#include <Adafruit_INA219.h> 

#include <WiFi.h> 

#include <I2CKeyPad.h> 

 

#pragma region WiFi 

  //Wifi 

  const char* ssid     = "********"; 

  const char* password = "***********"; 

  int rssi = 0; 

  char wipistat = 'X'; 

  bool WifiStat = false; 

  unsigned long Wtm = 0; 

  const unsigned long Wwtm = 500; 

  bool terhubung = LOW; 

#pragma endregion 

#pragma region Declaration 

#define RXD2 35 

#define TXD2 32 

//MAX6675 

#define thermoDO  34 

#define thermoCS1  19 

#define thermoCS2  18 

#define thermoCS3  17 

#define thermoCS4  16 

#define thermoCS5  33 

#define thermoCLK  23 
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MAX6675 thermocouple1(thermoCLK, thermoCS1, thermoDO); 

MAX6675 thermocouple2(thermoCLK, thermoCS2, thermoDO); 

MAX6675 thermocouple3(thermoCLK, thermoCS3, thermoDO); 

MAX6675 thermocouple4(thermoCLK, thermoCS4, thermoDO); 

MAX6675 thermocouple5(thermoCLK, thermoCS5, thermoDO); 

float C1 = 0; 

float C2 = 0; 

float C3 = 0; 

float C4 = 0; 

float C5 = 0; 

float Avg_Bat = 0; 

float Avg_Ov = 0; 

float Delta_Bat = 0; 

float DeltaOldBat = 0; 

float Delta_Ov = 0; 

float DeltaOldOv = 0; 

bool FirstDataBat = true; 

bool FirstDataOv = true; 

 

//I2C 

I2CKeyPad keyPad(0x20); 

char Och = 'N'; 

char ch = 'N'; 

bool Keyin = false; 

unsigned long lastPressTime = 0; 

const unsigned long debounceDelay = 50; 

char keymap[19] = "123A456B789C*0#DNF"; 

 

/* 

  D # 0 * 

  C 9 8 7 

  B 6 5 4 

  A 3 2 1 

*/ 
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LiquidCrystal_I2C lcd(0x27,20,4); 

 

Adafruit_INA219 ina219; 

float Solar_Radiation = 0; 

 

//UART 

float voltage = 0; 

float current = 0; 

float Kelembapan_DHT_Oven = 0; 

float Suhu_DHT_Oven = 0; 

float Kelembapan_DHT_Battery = 0; 

float Suhu_DHT_Battery = 0; 

 

//INA219 

float BusVoltage = 0; 

float Current_mA = 0; 

float DayaIna = 0; 

 

//Epoch Time 

const char* ntpServer = "pool.ntp.org"; 

String waktuStr = ""; 

String getFormattedTime() { 

  struct tm timeinfo; 

  if (!getLocalTime(&timeinfo)) { 

    return "Time Error"; 

  } 

  char buf[25]; 

  strftime(buf, sizeof(buf), "%d %b %Y, %H:%M", &timeinfo); 

  return String(buf); 

} 

 

//LCD Display 

enum Layar{Home, Changing, Suhu_Battery, Suhu_Oven, DHT21_OVEN, DHT21_BATTERY, 

Panel_Utama, Radiasi, Oven_Run, Oven_Stop, Oven_Running, Oven_Stopping, Restart, LCD_Restart, zzz}; 

Layar layar = Home; 
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Layar LastLayar = Home; 

unsigned long lastLcdSwitch = 0; 

const unsigned long lcdInterval = 3000;  

int lcdPage = 0; 

const int totalLcdPages = 6; 

int LcdReset = -1; 

 

 

//Run Oven 

bool OvenMenu = false; 

bool OvenState = false; 

bool OvenRunning = false; 

unsigned long OvnPup = 0; 

const unsigned long OvnPupInv = 2000; 

 

#pragma endregion 

#pragma region SpreadSheet 

//Google SpreadSheet 

#define PROJECT_ID "*********" 

#define CLIENT_EMAIL "*****************" 

const char PRIVATE_KEY[] PROGMEM = "-----BEGIN PRIVATE KEY-----
\nMIIEvgIBADANBgkqhkiG9w0BAQEFAASCBKgwggSkAgEAAoIBAQDlVXxXy1I/g+Ui\nHcNcxUKk3

iBtoWrXXvrk3AQBk6sCpsXxgWndtVr0WRTNudgUL3Fslg8I2dMO19Nb\n+oax6g9UR0/J2f1pLyfDwyOpc

P2SpvM427EvEXy6z0kFQrzGuWH2QgOicEiqc3YN\nWBKXZwbbgV3pSkSABDhGy/+HLXQvgFRuY7C

1OzCKd9O/PwqraAy2cAlfiKEzfpVz\n4AQH+OXi0Zen9HE/GrUlVSNGuZhLzH9ibJXBN1j0rTUVMg3I7kl
gGjXUU0tHVQQy\nD6Vyft5xkff/n4mk2+xDD7/y8cKymlQ2lkPdAc2zIXJ2fjRxKeZZ0QCW+MA2Hutm\nc

FkOr5nhAgMBAAECggEAD7DwwXYLJ4bf/YdWol6Uf9Yl7F0Gw9Epw/vCIhR8jIF6\nL4XDXKonshUf7

VqO9wSZqLcUtMOTTg5E1c6B+vgw5SXoRunteDiuf8BhNzBLXUZ4\ng6D+fMy1bCJk1IwQ1rJWSk8700

MGVHPyysNw/t8g/ZGv/1diRqBjSa7JX0ekIzVu\nBc/DF33XLccn0DrVF+XDRggs+z6drwE+9HosWgJLgue
q8qthaaQe60GqxhihAufh\ny93LsfZb4VWtHYtzLU3QdtSsY0vNBeVfWrozd7ONVYQob/a3dJU3tapwZ0pjz

KUO\nEo5e++mJTfuZTcccfdJdJSgThxCov29gXt5FlLhTJQKBgQD5Q6P5VOjG0gfmD1Ug\nd/3HnJWNw4

3YUjZ4JrZxEaUBB2aSYnTYlwxjmj/3T+eDmOVjCCernL0lVWcrJtTX\ntiWiunVpGoYg/qIs61edbzgFBr1X

QnH59dXHnuCDNrGn6BeLtZe6agS6dpm7iqpN\nU+OmxCLVmgWzyDsHZm/3IWCSBQKBgQDrh/ixl0G
1fMvZV0C8fcPdPGfi8/cdrnha\njoASWZh0QgE5tYyIPxLSDV5Z1frcgVXCn/2paRoo+5JrbftuN5udYqKTM

ILRyC8B\nAQIAF552b9wazAW2M/DJ6poxZPwPwGPsONz+Zw9obxNGlUEdznHrhG0gTwyz2PPC\nOfD

H1aZjLQKBgDBdO3epTfEl13qABxhhr9AHRc1X4DHU4dS2TjfqIIXulaxZhipw\nRGsfBsJJsrYJ+JgagPf/V

YPk6jupMSsZoHvOifF2wAeu4HCuyTU22zu+bwZ7Ufoa\nBPzSiuVqu1XE5qyo82OsJna3hGSrJxgR6t30uH
2RgQG9HBb3fUoKI96xAoGBAMio\n7O2P6cFO8vTVayerFeU0A2XNZ2j4LT0pTl9TyZiyawzZaULiSYx/

KzTqInEeFwxa\n9ecQzeLAgXvZFW5PHdq2H7+6gplrLPB0BVpCxRQuNJz32J3kHm5H2tneKQjaZcbo\no

w5yiyP0Db4Chpl4OoHmLnpqHm5SlUmRx1rY4Ip5AoGBAIjMXNNSFcJfLceYnPUa\nz/Kg128HzTcPx/9F

7KDyMOU8vDh32x/NdrWfB8QvNlbj+b9TDDwb0t431gQVey6K\ncKqv7jKZQS+Cwl6dYD4HgJ5NNK4E
+jCVZven8Bwu69JwgZ9ZPY3TPwBkD8e92HbE\na+oWT3Y1oWQO1CgQbm85A9ns\n-----END 

PRIVATE KEY-----\n"; 

const char spreadsheetId_Battery[] = "1bFpMzBMYbp22Cxi0gPL_6lIPWc3sAsvJRL0I1IhjOdA"; 

const char spreadsheetId_Oven[] = "1NHFF7cSrDvKOj7PuIk3y_ySFXngMCFbdraTplyGHH7Y"; 
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bool SheetStat = false; 

int interval = 300000; 

unsigned long tmnw = 0; 

int ReadInterval = 200; 

unsigned long Rdtm = 0; 

int WriteInterval = 500; 

unsigned long Wrtm = 0; 

int Reconnect_Interval = 500; 

unsigned long Rctm = 0; 

//600000 = 10 menit 

#pragma endregion 

#pragma region Prototype 

void Gsheet_Boot(); 

void Gsheet_Battery(); 

void Gsheet_Oven(); 

void Thermo_Battery(); 

void Thermo_Oven(); 

void wifi(); 

void Receive(); 

void Transmit(); 

void INA219(); 

void Rumus(); 

void Keypad(); 

void Interface(); 

void SerialMonitor(); 

#pragma endregion 

 

void setup() { 

  Serial.begin(115200); 

  Serial2.begin(9600, SERIAL_8N1, RXD2, TXD2); 

  Serial2.setTimeout(20); 

  pinMode(LED_BUILTIN, OUTPUT); 

 

  Wire.begin(); 
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  if (keyPad.begin() == false) 

  { 

    Serial.println("\nERROR: cannot communicate to keypad.\nPlease reboot.\n"); 

    while (1); 

  } 

 

  keyPad.loadKeyMap(keymap); 

  delay(500); 

   

 

  lcd.init();  

  lcd.backlight(); 

  lcd.setCursor(0,0); 

  lcd.print("Sand Battery"); 

  lcd.setCursor(0,1); 

  lcd.print("Dryer"); 

  lcd.setCursor(0,3); 

  lcd.print("0=Skip D=Restart"); 

  delay(500); 

 

  WiFi.begin(ssid, password); 

  Serial.print("starting.."); 

   

   while (WiFi.status() != WL_CONNECTED && WifiStat == false) { 

    ch = keyPad.getChar(); 

    if(millis()-Wtm >= Wwtm){ 

      Serial.print("."); 

      lcd.setCursor(0, 2); 

      lcd.print("Wifi.."); 

      Wtm = millis(); 

    } 

    if(ch == '3'){ 

      WifiStat = true; 

    } 
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    else if(ch == '1'){ 

      lcd.clear(); 

      lcd.setCursor(0,0); 

      lcd.print("Restarting..."); 

      delay(500); 

      ESP.restart(); 

    } 

    delay(50); 

  } 

  Serial.println("\nWiFi connected!"); 

  Serial.print("IP: "); 

  Serial.println(WiFi.localIP()); 

 

  // if (! ina219.begin()) { 

  //   Serial.println("Failed to find INA219 chip"); 

  //   lcd.clear(); 

  //   lcd.setCursor(0,0); 

  //   lcd.print("Failed to find "); 

  //   lcd.setCursor(0,1); 

  //   lcd.print("INA219 chip"); 

  //   while (1) { delay(10); } 

  // } 

 

  configTime(7 * 3600,0 , ntpServer); 

 

  //spread Sheet 

  if(WiFi.status() == WL_CONNECTED)Gsheet_Boot(); 

  lcd.clear(); 

   

} 

void loop() { 

  wifi(); 

  Receive(); 

  Interface(); 
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  //Read sens 

  if(millis() - Rdtm >= ReadInterval ){ 

   Thermo_Battery(); 

   Thermo_Oven(); 

   INA219(); 

   //SerialMonitor(); 

   Rdtm = millis(); 

  } 

 

  //Gsheet Upload 

  if(WiFi.status() == WL_CONNECTED && millis() - tmnw >= interval){    

    Rumus(); 

    Gsheet_Battery(); 

    if(OvenState) Gsheet_Oven(); 

    tmnw = millis(); 

  }   

 

  //Tx to Arduino 

  if(millis() - Wrtm >= WriteInterval ){    

    Transmit(); 

    Wrtm = millis(); 

  }   

} 

 

#pragma region Void 

  void Gsheet_Boot(){ 

    GSheet.printf("ESP Google Sheet Client v%s\n\n", ESP_GOOGLE_SHEET_CLIENT_VERSION); 

    GSheet.setPrerefreshSeconds(10 * 60); 

    GSheet.begin(CLIENT_EMAIL, PROJECT_ID, PRIVATE_KEY); 

 

    while (!GSheet.ready() && SheetStat == false) { 

        ch = keyPad.getChar(); 

        if(millis()-Wtm >= Wwtm){ 

      Serial.print("."); 
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      lcd.setCursor(0, 2); 

      lcd.print("GSheet.."); 

      Wtm = millis();} 

        if(ch == '3'){ 

        SheetStat = true; 

      } 

      else if(ch == '1'){ 

        lcd.clear(); 

        lcd.setCursor(0,0); 

        lcd.print("Restarting..."); 

        delay(2000); 

        ESP.restart(); 

      } 

      delay(50); 

    } 

    Serial.println("\nToken ready!"); 

 

    FirebaseJson response1; 

    Serial.println("\nUpdate spreadsheet values..."); 

    Serial.println("----------------------------------------------------------------"); 

    FirebaseJson valueRange1; 

      valueRange1.add("majorDimension", "ROWS"); 

      valueRange1.set("values/[0]/[0]", "Jam"); // row 1/ column 1 

      valueRange1.set("values/[0]/[1]", "Suhu 1"); // row 2/ column 1 

      valueRange1.set("values/[0]/[2]", "Suhu 2"); 

      valueRange1.set("values/[0]/[3]", "Suhu rerata"); 

      valueRange1.set("values/[0]/[4]", "Delta T"); 

      valueRange1.set("values/[0]/[5]", "Tegangan"); 

      valueRange1.set("values/[0]/[6]", "Arus"); 

      valueRange1.set("values/[0]/[7]", "Daya"); 

      valueRange1.set("values/[0]/[8]", "Radiasi"); 

      valueRange1.set("values/[0]/[9]", "V INA"); 

      valueRange1.set("values/[0]/[10]", "A INA"); 

      valueRange1.set("values/[0]/[11]", "P INA"); 

      valueRange1.set("values/[0]/[12]", "Suhu DHT"); 
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      valueRange1.set("values/[0]/[13]", "Kelembapan "); 

   

    bool success1 = GSheet.values.append(&response1 /* returned response */, spreadsheetId_Battery /* 

spreadsheet Id to update */, "Sheet1!A1" /* range to update */, &valueRange1 /* data to update */); 

 

    if (success1) { 

      Serial.println("Upload Battery berhasil!"); 

      response1.toString(Serial, true); 

    } else { 

      Serial.println("Upload Battery Gagal!"); 

      Serial.println(GSheet.errorReason()); 

    } 

 

  FirebaseJson response2; 

    Serial.println("\nUpdate spreadsheet values..."); 

    Serial.println("----------------------------------------------------------------"); 

    FirebaseJson valueRange2; 

      valueRange2.add("majorDimension", "ROWS"); 

      valueRange2.set("values/[0]/[0]", "Jam"); // row 1/ column 1 

      valueRange2.set("values/[0]/[1]", "Suhu 1"); // row 2/ column 1 

      valueRange2.set("values/[0]/[2]", "Suhu 2"); 

      valueRange2.set("values/[0]/[3]", "Suhu 3"); 

      valueRange2.set("values/[0]/[4]", "Suhu Rerata"); 

      valueRange2.set("values/[0]/[5]", "Delta T"); 

      valueRange2.set("values/[0]/[6]", "Suhu DHT"); 

      valueRange2.set("values/[0]/[7]", "Kelembapan"); 

      //valueRange2.set("values/[0]/[6]", "Daya"); 

   

    bool success2 = GSheet.values.append(&response2 /* returned response */, spreadsheetId_Oven /* 

spreadsheet Id to update */, "Sheet1!A1" /* range to update */, &valueRange2 /* data to update */); 

 

    if (success2) { 

      Serial.println("Upload Oven berhasil!"); 

      response2.toString(Serial, true); 

    } else { 

      Serial.println("Upload Oven Gagal!"); 
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      Serial.println(GSheet.errorReason()); 

    } 

   

  delay(2000); 

    

  Thermo_Battery(); 

  Thermo_Oven(); 

  INA219(); 

  Receive(); 

  Rumus(); 

  Gsheet_Battery(); 

  Gsheet_Oven(); 

  } 

  void Gsheet_Battery(){ 

    waktuStr = getFormattedTime(); 

    Serial.println("Uploading ke Battery!"); 

 

    FirebaseJson response1; 

    Serial.println("\nUpdate spreadsheet values..."); 

    Serial.println("----------------------------------------------------------------"); 

    FirebaseJson valueRange1; 

      valueRange1.add("majorDimension", "ROWS"); 

      valueRange1.set("values/[0]/[0]", waktuStr); // row 1/ column 1 

      valueRange1.set("values/[0]/[1]", C1); // row 2/ column 1 

      valueRange1.set("values/[0]/[2]", C2); 

      valueRange1.set("values/[0]/[3]", Avg_Bat); 

      valueRange1.set("values/[0]/[4]", Delta_Bat); 

      valueRange1.set("values/[0]/[5]", voltage); 

      valueRange1.set("values/[0]/[6]", current); 

      valueRange1.set("values/[0]/[7]", (voltage*current)); 

      valueRange1.set("values/[0]/[8]", Solar_Radiation); 

      valueRange1.set("values/[0]/[9]", BusVoltage); 

      valueRange1.set("values/[0]/[10]", Current_mA); 

      valueRange1.set("values/[0]/[11]", DayaIna); 

      valueRange1.set("values/[0]/[12]", Suhu_DHT_Battery); 
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      valueRange1.set("values/[0]/[13]", Kelembapan_DHT_Battery); 

   

    bool success1 = GSheet.values.append(&response1 /* returned response */, spreadsheetId_Battery /* 

spreadsheet Id to update */, "Sheet1!A1" /* range to update */, &valueRange1 /* data to update */); 

 

    if (success1) { 

      Serial.println("Upload Battery berhasil!"); 

      response1.toString(Serial, true); 

    } else { 

      Serial.println("Upload Battery Gagal!"); 

      Serial.println(GSheet.errorReason()); 

  }} 

  void Gsheet_Oven(){ 

    waktuStr = getFormattedTime(); 

    Serial.println("Uploading ke Oven!"); 

 

       

  FirebaseJson response2; 

    Serial.println("\nUpdate spreadsheet values..."); 

    Serial.println("----------------------------------------------------------------"); 

    FirebaseJson valueRange2; 

      valueRange2.add("majorDimension", "ROWS"); 

      valueRange2.set("values/[0]/[0]", waktuStr); // row 1/ column 1 

      valueRange2.set("values/[0]/[1]", C3); // row 2/ column 1 

      valueRange2.set("values/[0]/[2]", C4); 

      valueRange2.set("values/[0]/[3]", C5); 

      valueRange2.set("values/[0]/[4]", Avg_Ov); 

      valueRange2.set("values/[0]/[5]", Delta_Ov); 

      valueRange2.set("values/[0]/[6]", Suhu_DHT_Oven); 

      valueRange2.set("values/[0]/[7]", Kelembapan_DHT_Oven); 

      //valueRange2.set("values/[0]/[6]", "Daya"); 

   

    bool success2 = GSheet.values.append(&response2 /* returned response */, spreadsheetId_Oven /* 

spreadsheet Id to update */, "Sheet1!A1" /* range to update */, &valueRange2 /* data to update */); 

 

    if (success2) { 
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      Serial.println("Upload Oven berhasil!"); 

      response2.toString(Serial, true); 

    } else { 

      Serial.println("Upload Oven Gagal!"); 

      Serial.println(GSheet.errorReason()); 

  }} 

  void Thermo_Battery(){ 

    C1 = thermocouple5.readCelsius(); 

    C2 = thermocouple4.readCelsius(); 

    Avg_Bat = ((C1+C2)/2); 

  } 

  void Thermo_Oven(){ 

    C3 = thermocouple3.readCelsius(); 

    C4 = thermocouple2.readCelsius(); 

    C5 = thermocouple1.readCelsius(); 

    Avg_Ov = ((C3+C4+C5)/3); 

  } 

  void wifi(){ 

    rssi = WiFi.RSSI(); 

 

    if(WiFi.status() == WL_CONNECTED && !terhubung ){ 

      configTime(7 * 3600,0 , ntpServer); 

      Serial.println("Connected!"); 

      wipistat = 'O'; 

       

      digitalWrite(2, HIGH); 

 

      terhubung = HIGH; 

    } 

 

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

      if(millis() - Rctm > Reconnect_Interval){ 

      Serial.println("."); 

      wipistat = 'X'; 

      WiFi.disconnect(); 
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      WiFi.begin(ssid, password); 

      digitalWrite(2, LOW); 

      terhubung = LOW; 

      Rctm = millis(); 

    }} 

  } 

  void Receive(){ 

    if (Serial2.available()) { 

      digitalWrite(LED_BUILTIN, HIGH); 

      String data = Serial2.readStringUntil('\n'); 

      data.trim(); 

 

      int c1 = data.indexOf('/'); 

      int c2 = data.indexOf('/', c1 + 1); 

      int c3 = data.indexOf('/', c2 + 1); 

      int c4 = data.indexOf('/', c3 + 1); 

      int c5 = data.indexOf('/', c4 + 1); 

 

      if (c1 > 0 && c2 > c1 && c3 > c2 && c4 > c3 && c5 > c4) { 

        voltage        = data.substring(0, c1).toFloat(); 

        current        = data.substring(c1 + 1, c2).toFloat(); 

        Kelembapan_DHT_Oven = data.substring(c2 + 1, c3).toFloat(); 

        Suhu_DHT_Oven       = data.substring(c3 + 1, c4).toFloat(); 

        Kelembapan_DHT_Battery = data.substring(c4 + 1, c5).toFloat(); 

        Suhu_DHT_Battery       = data.substring(c5 + 1).toFloat(); 

    } else { 

      Serial.print("Data format tidak valid: " ); 

      Serial.println(data); 

    }} 

    else{digitalWrite(LED_BUILTIN, LOW);}} 

  void Transmit(){ 

    //Transmit 

     Serial2.print(C3); 

     Serial2.print("/"); 

     Serial2.print(C4); 
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     Serial2.print("/"); 

     Serial2.print(C5); 

     Serial2.print("/"); 

     Serial2.println(OvenState); 

  } 

  void INA219(){ 

    // BusVoltage = ina219.getBusVoltage_V(); 

    // Current_mA = ina219.getCurrent_mA()/1000; 

    // DayaIna = (ina219.getPower_mW()/1000); 

  } 

  void Rumus(){ 

    //Battery 

    if(FirstDataBat){ 

      DeltaOldBat = Avg_Bat; 

      FirstDataBat = false; 

    } 

    else{ 

      Delta_Bat = ((Avg_Bat - DeltaOldBat)/(interval/60000)); 

    } 

    DeltaOldBat = Avg_Bat; 

 

    //Oven 

    if(FirstDataOv){ 

      DeltaOldOv = Avg_Ov; 

      FirstDataOv = false; 

    } 

    else{ 

      Delta_Ov = ((Avg_Ov - DeltaOldOv)/(interval/60000)); 

    } 

    DeltaOldOv = Avg_Ov; 

 

    //Radiasi Matahari 

    Solar_Radiation = (DayaIna/0.061425)*17.46; 

  } 

  void Interface(){ 
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    char Nch = keyPad.getChar();  

 

  if(Nch != Och) { 

    if(Nch != 'N' && Nch != 'F') { ch = Nch; } 

    else { Keyin = false; ch = 'N'; } 

    Och = Nch;  

  } else {  

    ch = 'N';  

  } 

 

  if(ch != 'N') { 

    Serial.print("Key Pressed : "); 

    Serial.println(ch); 

  } 

 

  if(layar != zzz){ 

    static unsigned long Moment = 0; 

    if(millis()-Moment>=500){  

      Moment = millis();    

      Serial.print("layar : "); 

      Serial.println(layar); 

      Serial.print("Bool : "); 

      Serial.print(OvenMenu); 

      Serial.print("/"); 

      Serial.print(OvenState); 

      Serial.print("/"); 

      Serial.println(OvenRunning); 

    } 

  } 

 

 

  if(ch == '3' && !OvenMenu) { layar = Home; } 

  else if(ch == '3' && OvenMenu) { layar = LastLayar; } 

  else if(ch == '*') { layar = Changing; } 

  else if(ch == 'D') { layar = Suhu_Battery; } 
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  else if(ch == '#') { layar = Suhu_Oven; } 

  else if(ch == '0') { layar = DHT21_OVEN; } 

  else if(ch == 'C') { layar = DHT21_BATTERY; } 

  else if(ch == '9') { layar = Panel_Utama; } 

  else if(ch == '8') { layar = Radiasi; } 

  else if(ch == '7' && !OvenMenu && !OvenState) { LastLayar = layar; layar = Oven_Run; } 

  else if(ch == '7' && !OvenMenu && OvenState) { LastLayar = layar; layar = Oven_Stop; } 

  else if(ch == '1') { layar = Restart; } 

  else if(ch == 'A' && layar != zzz) { LastLayar = layar; layar = zzz;} 

  else if(ch == 'A' && layar == zzz) { layar = LastLayar; } 

  else if(ch == '2'){LastLayar = layar; layar = LCD_Restart;} 

 

  if(layar == Oven_Run || layar == Oven_Stop) { OvenMenu = true; } 

  else { OvenMenu = false; } 

 

  if(OvenRunning && OvenMenu && ch == '4') { layar = Oven_Running; OvnPup = millis();} 

  if(!OvenRunning && OvenMenu && ch == '4') { layar = Oven_Stopping; OvnPup = millis();}  

 

  if(layar == Oven_Running){OvenState = true;} 

  else if(layar == Oven_Stopping){OvenState = false;} 

  

  if((layar == Oven_Running || layar == Oven_Stopping) && millis() - OvnPup >= OvnPupInv) { 

    layar = LastLayar; 

  } 

 

  static unsigned long lastLcdDraw = 0; 

  if(millis() - lastLcdDraw >= 250 || layar != LcdReset) { 

    lastLcdDraw = millis(); 

 

    if(layar != LcdReset) { lcd.clear(); } 

    if(layar == zzz) { lcd.noBacklight(); } 

    else if(layar != zzz) { lcd.backlight(); } 

 

    switch(layar) { 

      case Home: 
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        lcd.setCursor(0,0); lcd.print("Home"); 

        lcd.setCursor(19,0); lcd.print(wipistat); 

        lcd.setCursor(0, 1); lcd.print("Pilih Menu"); 

        lcd.setCursor(0, 2); lcd.print("Melalui Keypad! "); 

        break; 

 

      case Changing: 

      #pragma region changing 

        if (millis() - lastLcdSwitch >= lcdInterval || layar != LcdReset) { 

          lastLcdSwitch = millis(); 

          lcd.clear(); 

           

          switch (lcdPage) { 

            case 0: 

              lcd.setCursor(0,0); lcd.print("Battery"); lcd.setCursor(19,0); lcd.print(wipistat); 

              lcd.setCursor(0, 1); lcd.print("Suhu 1: "); lcd.print(C1); lcd.print(" C"); 

              lcd.setCursor(0, 2); lcd.print("Suhu 2: "); lcd.print(C2); lcd.print(" C"); 

              break; 

            case 1: 

              lcd.setCursor(0,0); lcd.print("Oven"); lcd.setCursor(19,0); lcd.print(wipistat); 

              if(OvenState){ 

                lcd.setCursor(0, 1); lcd.print("Suhu 1: "); lcd.print(C3); lcd.print(" C"); 

                lcd.setCursor(0, 2); lcd.print("Suhu 2: "); lcd.print(C4); lcd.print(" C"); 

                lcd.setCursor(0, 3); lcd.print("Suhu 3: "); lcd.print(C5); lcd.print(" C"); 

              }else{lcd.setCursor(0, 1); lcd.print("Oven isn't Running!");} 

              break; 

            case 2: 

              lcd.setCursor(0, 0); lcd.print("DHT21_OVEN "); lcd.setCursor(19,0); lcd.print(wipistat); 

              if(OvenState){ 

              lcd.setCursor(0, 1); lcd.print("Suhu DHT : "); lcd.print(Suhu_DHT_Oven); 

              lcd.setCursor(0, 2); lcd.print("Humid DHT : "); lcd.print(Kelembapan_DHT_Oven); 

              }else{lcd.setCursor(0, 1); lcd.print("Oven isn't Running!");} 

              break; 

            case 3: 

              lcd.setCursor(0, 0); lcd.print("DHT21_BATTERY "); lcd.setCursor(19,0); lcd.print(wipistat); 
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              lcd.setCursor(0, 1); lcd.print("Suhu DHT : "); lcd.print(Suhu_DHT_Battery); 

              lcd.setCursor(0, 2); lcd.print("Humid DHT : "); lcd.print(Kelembapan_DHT_Battery); 

              break; 

            case 4: 

              lcd.setCursor(0, 0); lcd.print("Panel Utama"); lcd.setCursor(19,0); lcd.print(wipistat); 

              lcd.setCursor(0, 1); lcd.print("Volt : "); lcd.print(voltage); lcd.print(" V "); 

              lcd.setCursor(0, 2); lcd.print("Current : "); lcd.print(current); lcd.print(" A "); 

              lcd.setCursor(0, 2); lcd.print("Power : "); lcd.print(current); lcd.print(" w "); 

              break; 

            case 5: 

              lcd.setCursor(0, 0); lcd.print("Radiasi"); lcd.setCursor(19,0); lcd.print(wipistat); 

              lcd.setCursor(0,1); lcd.print("Daya : "); lcd.print(DayaIna); lcd.print(" W "); 

              lcd.setCursor(0,2); lcd.print(BusVoltage); lcd.print("V|"); lcd.print(Current_mA); lcd.print("A "); 

              lcd.setCursor(0,3); lcd.print("P/A : "); lcd.print(Solar_Radiation); lcd.print(" W/m^2"); 

              break; 

          } 

          lcdPage++; 

          if (lcdPage >= totalLcdPages) { lcdPage = 0; } 

        } 

        #pragma endregion 

        break; 

       

       

      case Suhu_Battery: 

        lcd.setCursor(0,0); lcd.print("Battery"); lcd.setCursor(19,0); lcd.print(wipistat); 

        lcd.setCursor(0, 1); lcd.print("Suhu 1: "); lcd.print(C1); lcd.print(" C"); 

        lcd.setCursor(0, 2); lcd.print("Suhu 2: "); lcd.print(C2); lcd.print(" C"); 

        break; 

 

      case Suhu_Oven: 

        lcd.setCursor(0,0); lcd.print("Oven"); lcd.setCursor(19,0); lcd.print(wipistat); 

        if(OvenState){ 

          lcd.setCursor(0, 1); lcd.print("Suhu 1: "); lcd.print(C3); lcd.print(" C"); 

          lcd.setCursor(0, 2); lcd.print("Suhu 2: "); lcd.print(C4); lcd.print(" C"); 

          lcd.setCursor(0, 3); lcd.print("Suhu 3: "); lcd.print(C5); lcd.print(" C"); 
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        }else{lcd.setCursor(0, 1); lcd.print("Oven isn't Running!");} 

        break; 

 

      case DHT21_OVEN: 

        lcd.setCursor(0, 0); lcd.print("DHT21_OVEN "); lcd.setCursor(19,0); lcd.print(wipistat); 

        if(OvenState){ 

          lcd.setCursor(0, 1); lcd.print("Suhu DHT : "); lcd.print(Suhu_DHT_Oven); 

          lcd.setCursor(0, 2); lcd.print("Humid DHT : "); lcd.print(Kelembapan_DHT_Oven); 

        }else{lcd.setCursor(0, 1); lcd.print("Oven isn't Running!");} 

        break; 

 

      case DHT21_BATTERY: 

        lcd.setCursor(0, 0); lcd.print("DHT21_BATTERY "); lcd.setCursor(19,0); lcd.print(wipistat); 

        lcd.setCursor(0, 1); lcd.print("Suhu DHT : "); lcd.print(Suhu_DHT_Battery); 

        lcd.setCursor(0, 2); lcd.print("Humid DHT : "); lcd.print(Kelembapan_DHT_Battery); 

        break; 

 

      case Panel_Utama: 

        lcd.setCursor(0, 0); lcd.print("Panel Utama"); lcd.setCursor(19,0); lcd.print(wipistat); 

        lcd.setCursor(0, 1); lcd.print("Volt : "); lcd.print(voltage); lcd.print(" V "); 

        lcd.setCursor(0, 2); lcd.print("Current : "); lcd.print(current); lcd.print(" A "); 

        break; 

 

      case Radiasi: 

        lcd.setCursor(0, 0); lcd.print("Radiasi"); lcd.setCursor(19,0); lcd.print(wipistat); 

        lcd.setCursor(0,1); lcd.print("Daya : "); lcd.print(DayaIna); lcd.print(" W "); 

        lcd.setCursor(0,2); lcd.print(BusVoltage); lcd.print("V|"); lcd.print(Current_mA); lcd.print("A "); 

        lcd.setCursor(0,3); lcd.print("P/A : "); lcd.print(Solar_Radiation); lcd.print(" W/m^2"); 

        break; 

 

      case Oven_Run: 

        lcd.setCursor(0,0); lcd.print("Run Oven?"); 

        lcd.setCursor(0,1); lcd.print("C to Run"); 

        lcd.setCursor(0,2); lcd.print("0 Back"); 

        OvenRunning = true; 
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        break; 

 

      case Oven_Stop: 

        lcd.setCursor(0,0); lcd.print("Stop Oven?"); 

        lcd.setCursor(0,1); lcd.print("C to Stop"); 

        lcd.setCursor(0,2); lcd.print("0 Back"); 

        OvenRunning = false; 

        break; 

 

      case Oven_Running: 

        lcd.setCursor(0,0); lcd.print("Oven is Running!"); 

        break; 

 

      case Oven_Stopping: 

        lcd.setCursor(0,0); lcd.print("Oven Stop Running!"); 

        break; 

 

      case Restart: 

        lcd.setCursor(0,0); lcd.print("Restarting.."); 

        delay(1000); 

        ESP.restart(); 

        break;   

       

      case LCD_Restart: 

          lcd.init(); 

          lcd.backlight(); 

          lcd.clear(); 

          layar = LastLayar; 

        break; 

 

      case zzz: 

        break; 

    } 

    LcdReset = layar; 

  } 
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} 

  void SerialMonitor(){ 

    Serial.print("Suhu Battery = ");  

    Serial.print(C1); 

    Serial.print("/"); 

    Serial.print(C2); 

    Serial.print("/ Avg = "); 

    Serial.println(Avg_Bat); 

    Serial.print("Suhu Oven = ");  

    Serial.print(C3); 

    Serial.print("/"); 

    Serial.print(C4); 

    Serial.print("/"); 

    Serial.print(C5); 

    Serial.print("/ Avg = "); 

    Serial.println(Avg_Ov); 

    Serial.print("From Arduino // Voltage: "); 

    Serial.print(voltage, 2); 

    Serial.print(" V | Current: "); 

    Serial.print(current, 2); 

    Serial.print(" A | Humid : "); 

    Serial.print(Kelembapan_DHT_Oven); 

    Serial.print(" | Suhu DHT : "); 

    Serial.print(Suhu_DHT_Oven); 

    Serial.println(" C"); 

    Serial.print("RSSI : "); 

    Serial.println(rssi); 

  } 

 

#pragma endregion 

#pragma endregion 
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Lampiran 1. 2 Program Arduino nano 

#include <Arduino.h> 

  #include <ACS712.h> 

  #include <DHT.h> 

  #include <SoftwareSerial.h> 

 

  #pragma region Declaration 

  #define Vin A0 

   

 

  #define BDC 5 

  #define BAC 6 

  #define RX 8 

  #define TX 7 

 

  #define ACS_Pin A1  

  ACS712  ACS(ACS_Pin, 5.0, 1023, 100); 

 

  SoftwareSerial Serial2(RX, TX);  

 

  #define DHTPIN1 A2  

  #define DHTPIN2 A3 

  #define DHTTYPE DHT21 

 

  DHT dht(DHTPIN1, DHTTYPE); 

  DHT dht1(DHTPIN2, DHTTYPE); 

  //UART 

  float C1 = 0; 

  float C2 = 0; 

  float C3 = 0; 

 

  //Read Sens 

  int WriteInterval = 500; 

  unsigned long Wrtm = 0; 
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  int ReadInterval = 200; 

  unsigned long Rdtm = 0; 

 

  //Read avg Voltage 

  int Voltage_Interval = 2; 

  unsigned long Vltm = 0; 

  long voltTotal = 0; 

  int voltSampleCount = 0; 

  const int VoltSamples = 100; // 

 

  //Read avg Current 

  int Current_Interval = 1; 

  unsigned long Cltm = 0; 

  long CurrentTotal = 0; 

  int CurrentSampleCount = 0; 

  const int CurrentSamples = 200; // 

 

  float mA = 0; 

  float h = 0; 

  float t = 0; 

  float h1 = 0; 

  float t1 = 0; 

  float avgAdc = 0; 

  double Vp = 0; 

  double Vreal = 0; 

 

  //Kontrol 

  float SetPoint = 45; 

  float Hysteresis = 2; 

  int ControlInterval = 500; 

  unsigned long Cttm = 0; 

  bool BlowerAC = false; 

  float HighHyst; 

  float LowHyst; 

  int OvenSerial = 0; 
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  bool OvenState = 0; 

 

  //BLOWER  

  unsigned long Idop = 60000; // 1 menit = 60000 

  float TimerIdop = 3600000; //1 jam = 3600000 

  unsigned long LagiAktip = 0; 

  unsigned long LagiAktipJugo = 0; 

  bool BoolBombong = true; 

  bool Pakum = false; 

 

  #pragma endregion 

  #pragma region prototype 

  void Read_DHT(); 

  void Read_Current(); 

  void Read_Voltage(); 

  void Transmit(); 

  void Receive(); 

  void Blower_DC(); 

  void Blower_AC(); 

  void Vakum(); 

  void Serialprint(); 

  #pragma endregion 

 

  void setup() { 

    Serial.begin(9600); 

    Serial2.begin(9600); 

    pinMode(Vin, INPUT); 

    pinMode(LED_BUILTIN, OUTPUT); 

    pinMode(BAC, OUTPUT); 

    pinMode(BDC, OUTPUT); 

    digitalWrite(BDC, LOW); 

    digitalWrite(BAC, LOW); 

    Serial.println("Mulai"); 

 

    ACS.setMidPoint(510); 
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    dht.begin(); 

    dht1.begin(); 

 

    HighHyst = SetPoint + Hysteresis; 

    LowHyst = SetPoint - Hysteresis; 

 

    digitalWrite(BDC, LOW); 

    digitalWrite(BAC, LOW); 

  } 

  void loop() { 

    Read_Voltage(); 

    Read_Current(); 

    Receive(); 

    Blower_AC(); 

    Blower_DC(); 

     

    //Oven Debug 

    static unsigned long opentest = 0; 

    if(millis()-opentest>=1000){ 

      opentest = millis(); 

      Serial.print("Oven Serial : "); 

      Serial.println(OvenSerial); 

      Serial.print("Oven State: "); 

      Serial.println(OvenState); 

      Serial.print("BAC: "); 

      Serial.println(BAC); 

      Serial.print("BDC: "); 

      Serial.println(BDC); 

    } 

     

    if(millis() - Rdtm >= ReadInterval){ 

      //Serial.println("Read Sensor"); 

      Read_DHT(); 

      //Serialprint(); 

      Rdtm = millis(); 



193 

 

 

 

    } 

 

    if(millis() - Wrtm >= WriteInterval){ 

      //Serial.println("Write to Esp"); 

      Transmit(); 

      Wrtm = millis(); 

    } 

  } 

 

#pragma region Void 

  void Read_DHT(){ 

    h = dht.readHumidity(); 

    t = dht.readTemperature(); 

    h1 = dht1.readHumidity(); 

    t1 = dht1.readTemperature(); 

    // Serial.println(mA); 

  } 

  void Read_Current(){ 

    if (millis() - Cltm >= Current_Interval) { 

      CurrentTotal += ACS.mA_DC(); 

      CurrentSampleCount++; 

      Cltm = millis(); 

 

      if (CurrentSampleCount >= CurrentSamples) { 

        mA = ((CurrentTotal / (float)CurrentSamples)/1000)*0.975; 

        //Serial.println("Current jadi"); 

        // reset for the next batch 

        CurrentTotal = 0; 

        CurrentSampleCount = 0; 

      }} 

  } 

  void Read_Voltage(){ 

    if (millis() - Vltm >= Voltage_Interval) { 

      voltTotal += analogRead(Vin); 

      voltSampleCount++; 
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      Vltm = millis(); 

 

      if (voltSampleCount >= VoltSamples) { 

        avgAdc = voltTotal / (float)VoltSamples; 

        Vp = (avgAdc * 4.98) / 1024.0; 

        Vreal = Vp / 0.0484; 

 

        // reset for the next batch 

        voltTotal = 0; 

        voltSampleCount = 0; 

      }}} 

  void Transmit(){ 

    // Serial.print("Vp/Vreal/I : "); 

    // Serial.print(Vp); 

    // Serial.print("/"); 

    Serial2.print(Vreal); 

    Serial2.print("/"); 

    Serial2.print(mA); 

    Serial2.print("/"); 

    Serial2.print(h); 

    Serial2.print("/"); 

    Serial2.print(t); 

    Serial2.print("/"); 

    Serial2.print(h1); 

    Serial2.print("/"); 

    Serial2.println(t1); 

  } 

  void Receive(){ 

    if (Serial2.available()) { 

      digitalWrite(LED_BUILTIN, HIGH); 

      Serial.println("Mashoookk"); 

      String data = Serial2.readStringUntil('\n'); 

      data.trim(); 

 

      int c1 = data.indexOf('/'); 
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      int c2 = data.indexOf('/', c1 + 1); 

      int c3 = data.indexOf('/', c2 + 1); 

 

      if (c1 > 0 && c2 > c1 && c3 > c2) { 

        Serial.println("Jadeee"); 

        C1        = data.substring(0, c1).toFloat(); 

        C2        = data.substring(c1 + 1, c2).toFloat(); 

        C3        = data.substring(c2 + 1, c3).toFloat(); 

        OvenSerial = data.substring(c3 + 1).toInt(); 

        // Serial.print(C1); 

        // Serial.print("/"); 

        // Serial.print(C2); 

        // Serial.print("/"); 

        // Serial.print(C3); 

         

      } } 

    else{digitalWrite(LED_BUILTIN, LOW);} 

    if(OvenSerial == 0){OvenState = false;} 

    else{OvenState = true;} 

  } 

  void Blower_DC(){ 

     

  } 

  void Blower_AC(){ 

    static bool Weuhuu = false; 

    static unsigned long Wuh = 0; 

    static bool bebek = false; 

    static bool wasOvenState = false; 

 

    if(!wasOvenState && OvenState){ 

      Wuh = millis(); 

    } 

    else if(!OvenState){ 

      Weuhuu = false; 

    } 



196 

 

 

 

 

    wasOvenState = OvenState; 

 

    if(OvenState && millis()-Wuh>=5000){ 

      Weuhuu = true; 

    } 

 

    if (Weuhuu && t < LowHyst) { 

      bebek = true; 

    } 

    else if (Weuhuu && t >= HighHyst) { 

      bebek = false; 

    } 

    

    if(!Weuhuu){bebek = false;} 

 

    digitalWrite(BAC, bebek ? HIGH : LOW); 

    digitalWrite(BDC, bebek ? HIGH : LOW); 

 

  }   

  void Vakum(){ 

    if(BoolBombong && millis()- LagiAktip >= TimerIdop){ 

      BoolBombong = false; 

      Pakum = true; 

      LagiAktip = millis(); 

      LagiAktipJugo = millis(); 

    } 

    if(!BoolBombong && millis()-LagiAktipJugo >= Idop){ 

      Pakum = false; 

      BoolBombong = true; 

    } 

 

    digitalWrite(BAC, Pakum ? HIGH : LOW); 

    // if(millis() - Cttm >= ControlInterval){ 

    //   if(!BlowerAC && C2 > HighHyst){ 
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    //     BlowerAC = true; 

    //   } 

    //   else if (BlowerAC && C2 <= LowHyst){ 

    //     BlowerAC = false; 

    //   } 

 

    //   digitalWrite(BAC, BlowerAC ? HIGH : LOW); 

    //   Cttm = millis(); 

    // } 

  } 

  void Serialprint(){ 

    Serial.print("Arus/Tegangan : "); 

    Serial.print(mA); 

    Serial.print("/"); 

    Serial.print(analogRead(A1)); 

    Serial.print("/"); 

    Serial.print(Vreal); 

    Serial.print("/"); 

    Serial.println(Vp); 

    Serial.print("DHT : "); 

    Serial.print(t); 

    Serial.print("/"); 

    Serial.print(h); 

    Serial.print("/"); 

    Serial.print(t1); 

    Serial.print("/"); 

    Serial.println(h1); 

  } 

  #pragma endregion 
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Lampiran 1. 3 Skematik PCB 
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Lampiran 1. 4 Desain Layout PCB 
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Lampiran 1. 5 Data Penelitian 
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Lampiran 1. 6 Datasheet Arduino Nano 
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Lampiran 1. 7 Datasheet ESP32 

 

  



209 

 

 

 

Lampiran 1. 8 Datasheet ACS712 
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Lampiran 1. 9 Datasheet INA210 
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Lampiran 1. 10 Datasheet MAX6675 
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Lampiran 1. 11 Datasheet Buck Converter MP1584EN 
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Lampiran 1. 12 Datasheet LCD 20x4 
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Lampiran 1. 13 Datasheet KEYPAD 4x4 

 

 

 


