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#include <Wire.h>

#include <LiquidCrystal I2C.h>
#include "max6675.h"

#include <Encoder.h>

#include <RTClib.h>

#include <DHT.h>

// Inisialisasi LCD 20x4
LiquidCrystal _I2C lcd(@x27, 20, 4);

// Pin definisi

const int thermoDO = 190;

const int thermoCS = 11;

const int thermoCLK = 12;

const int relayPin = 9;

const int fan = 8;

const int lampu = 7;

const int moisturePin = A@; // Pin untuk sensor kelembaban
const int buttonPin = 4; // Pin untuk tombol start pada rotary encoder
const int menuButtonPin = 5; // Pin untuk tombol menu
const int dhtPin = 13; // Pin untuk sensor DHT22

const int buzzerPin = Al; // Pin untuk buzzer

// Inisialisasi MAX6675
MAX6675 thermocouple(thermoCLK, thermoCS, thermoDO);

// Inisialisasi Encoder
Encoder myEnc(2, 3);

// Inisialisasi DHT22
##define DHTTYPE DHT22
DHT dht(dhtPin, DHTTYPE);

// Inisialisasi RTC
RTC_DS3231 rtc;

// Variabel

double suhuTarget = 25; // Suhu target awal

long oldPosition = -999;

int moistureThreshold = 500; // Nilai ambang batas kelembaban (sesuaikan
dengan sensor Anda)

bool setTimeMode = false; // Mode pengaturan waktu
int targetHour = 0;

int targetMinute = 9;

int targetSecond = 9;

unsigned long startMillis;

bool timerStarted = false;

bool isRunning = false;

bool menuMode = false; // Mode menu

enum Mode { SET_TEMP, SET_TIME };



Mode currentMode = SET_TEMP;

// Setup

void setup() {
// Setup LCD
lcd.init();
lcd.backlight();

// Setup relay
pinMode(relayPin, OUTPUT);
pinMode(fan, OUTPUT);
pinMode(lampu, OUTPUT);
digitalWrite(relayPin, HIGH);
digitalWrite(fan, HIGH);
digitalWrite(lampu, HIGH);

// Setup sensor kelembaban
pinMode(moisturePin, INPUT);

// Setup tombol start
pinMode(buttonPin, INPUT_PULLUP);

// Setup tombol menu
pinMode(menuButtonPin, INPUT_PULLUP);

// Setup sensor DHT
dht.begin();

// Setup buzzer
pinMode(buzzerPin, OUTPUT);
digitalWrite(buzzerPin, LOW);

// Inisialisasi RTC

if (Irtc.begin()) {
lcd.setCursor(o, 0);
lcd.print("RTC gagal");
while (1);

}

// Menampilkan pesan awal di LCD
lcd.setCursor(o, 0);
lcd.print("Suhu: ");
lcd.setCursor(o, 1);
lcd.print("Target: ");

// Inisialisasi encoder

myEnc.write(0);

void loop() {
// Baca suhu dari thermocouple



double suhuAktual = thermocouple.readCelsius();

// Baca kelembaban
int moistureValue = analogRead(moisturePin);
bool isDry = moistureValue > moistureThreshold;

if (!isRunning) {
float kelembaban = dht.readHumidity();
// Baca posisi rotary encoder
long newPosition = myEnc.read();
if (newPosition != oldPosition) {
oldPosition = newPosition;

if (currentMode == SET_TIME) {
targetSecond = newPosition % 60;
targetMinute = (newPosition / 60) % 60;
targetHour = (newPosition / 3600) % 24;
} else {
suhuTarget = newPosition / 4.0; // Menyesuaikan skala suhu target
if (suhuTarget < @) suhuTarget = 9;
if (suhuTarget > 200) suhuTarget = 200;

// Cek tombol menu
if (digitalRead(menuButtonPin) == LOW) {
delay(300); // Debounce delay
if (digitalRead(menuButtonPin) == LOW) {
if (currentMode == SET_TEMP) {

currentMode = SET_TIME;
} else {
currentMode = SET_TEMP;

// Cek tombol start
if (digitalRead(buttonPin) == LOW && !isRunning) {
delay(300); // Debounce delay
if (digitalRead(buttonPin) == LOW) {
isRunning = true;
startMillis = millis();
timerStarted = true;
}
}

// Update tampilan pengaturan saat belum berjalan
lcd.setCursor(e, 0);

led.print("Set Target:");

lcd.setCursor(e, 1);

if (currentMode == SET _TIME) {



lcd.print("Time : ");
lcd.print(targetHour);
lecd.print(':");
lcd.print(targetMinute);
led.print(':');
lcd.print(targetSecond);
led.print (" ");
} else {
lcd.print("Temp : ");
lcd.print(suhuTarget);
lcd.print(" C ");
}
lcd.setCursor(e, 2);
lcd.print("Waktu: ");
DateTime now = rtc.now();
lcd.print(now.hour(), DEC);
led.print(':");
lcd.print(now.minute(), DEC);
led.print(':");
if (now.second() < 10) {
lcd.print("e");
lcd.print(now.second(), DEC);

}
else{
lcd.print(now.second(), DEC);
}
lcd.setCursor(e, 3);
// lcd.print(isDry? "Tidak Kering " : "Sudah
Kering ");

lcd.print("Kelembaban = ");
lcd.print(kelembaban);
led.print("%");

} else {
// Baca suhu dan kelembaban dari DHT22
float suhuSekitar = dht.readTemperature();

// Update tampilan saat program berjalan
lcd.clear();

lcd.setCursor(e, 0);

lcd.print("Suhu Heater: ");
lcd.print(suhuAktual);

lcd.print("C ");

lcd.setCursor(o, 1);

lcd.print("Suhu Oven: ");
lcd.print(suhuSekitar);

lcd.print("C ");

// Hitung waktu mundur
unsigned long currentMillis = millis();



unsigned long elapsedTime = (currentMillis - startMillis) / 10e0; //
dalam detik
unsigned long remainingTime = O;

if (currentMode == SET_TIME) {
unsigned long totalTime = targetHour * 3600 + targetMinute * 60 +
targetSecond;

if (elapsedTime < totalTime) {
remainingTime = totalTime - elapsedTime;

} else {
isRunning = false;
digitalWrite(buzzerPin, HIGH); // Nyalakan buzzer
delay(5000); // Buzzer aktif selama 5 detik
digitalWrite(buzzerPin, LOW); // Matikan buzzer
lcd.clear();

}

} else {

if (suhuSekitar < suhuTarget) {
remainingTime = O;

} else {
isRunning = false;
digitalWrite(buzzerPin, HIGH); // Nyalakan buzzer
delay(5000); // Buzzer aktif selama 5 detik
digitalWrite(buzzerPin, LOW); // Matikan buzzer
lcd.clear();

if (isRunning) {
// Nyalakan heater
digitalWrite(relayPin, LOW);
// digitalWrite(lampu, LOW);
digitalWrite(fan, LOW);

// Tampilkan waktu mundur

unsigned long displayHour = remainingTime / 3600;
unsigned long displayMinute = (remainingTime % 3600) / 60;
unsigned long displaySecond = remainingTime % 60;
lcd.setCursor(e, 2);

lcd.print("Time Left: ");

lcd.print(displayHour);

led.print(':");

lcd.print(displayMinute);

led.print(':");

lcd.print(displaySecond);

if(isDry == false) {
isRunning = false;
digitalWrite(relayPin, HIGH);
digitalWrite(lampu, HIGH);
digitalWrite(fan, HIGH);



lcd.clear();

¥

// if(suhuAktual < 70) {

// digitalWrite(fan, HIGH);

/1 }

// if(suhuAktual > 80) {

// digitalWrite(fan, LOW);

/1 }

if(suhuAktual < suhuTarget - 30) {
digitalWrite(lampu, LOW);

}

if (suhuAktual > suhuTarget - 20) {
digitalWrite(lampu, HIGH);

}

¥

else {
// Matikan heater
digitalWrite(relayPin, HIGH);
digitalWrite(lampu, HIGH);
digitalWrite(fan, HIGH);

}

// Tampilkan waktu dari RTC
DateTime now = rtc.now();
lcd.setCursor(o, 3);
lcd.print("wWaktu: ");
lcd.print(now.hour(), DEC);
led.print(':");
lcd.print(now.minute(), DEC);
led.print(':");
lcd.print(now.second(), DEC);

// lcd.setCursor(13, 3);
// lcd.print(isDry? "Tidak " : "Kering");

// Delay untuk kestabilan pembacaan
delay(500);

}



