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ABSTRAK

Tak luput dari keindahan yang di sajikan di dalam Gua, banyak bahaya yang
terjadi bagi penelusur gua baik bahaya dari lingkungan atau alam gua itu sendiri
maupun bahaya dari pelaku kegiatan dan peralatan yang di pakai penelusur gua.

Bahaya yang terjadi pada kondisi lingkungan atau alam salah satunya adalah
meningkatnya kadar gas karbondioksida (CO2}, dan menurunnya kadar Oksigen yang
dapat menyebabkan masalah kesehatan tubuh penelusur gua. Pada penelitian ini
bertujuan untuk menghasilkan suatu alat bagi penelusur gua yang di harapkan dapat
menimalisir bahaya gua dari kondisi lingkungan atau alam, prinsip kerja alat ini dengan
monitoring gas karbondioksida dengan menggunakan sensor MQ-135, sensor KE-25
untuk mengetahui kandungan oksigen yang mana bila melebihi atau kurang dari nilai
yang di tentukan akan memperingati kondisi bahaya bagi penulusur gua serta
penambahan sensor DHT22 untuk mengetahui suhu dan kelembapan. Dan dibutuhkan
Real Time Clock (RTC) sebagai monitoring waktu karna pada dasarnya alat ini bukan
sekedar memperingati bahaya saja, dapat juga digunakan sebagai alat monitoring
kondisi gua yang data diperoleh di simpan pada modul SD Card sesuai jarak
pengambilan data yang di tentukan.

Kata kunci : Penelusuran Gua, Sensor Oksigen (KE25), Sensor Karbondioksida (MQ-
135), Real Time Clock (RTC), Sensor Suhu (DHT22)



ABSTRACT

Not to mention the beauty that is presented in the cave, there are many dangers
that occur for cave explorers, both dangers from the environment or nature of the cave
itself and the dangers of the perpetrators of activities and equipment used by cave
explorers.

Dangers that occur in environmental or natural conditions, one of which is
increasing levels of carbon dioxide gas (CO2}, and decreasing levels of oxygen which
can cause health problems for cave explorers. This study aims to produce a tool for
cave explorers which is expected to minimize the dangers of caves). from
environmental or natural conditions, the working principle of this tool is by monitoring
carbon dioxide gas using the MQ-135 sensor, KE-25 sensor to determine the oxygen
content which if it exceeds or is less than the specified value will warn of dangerous
conditions for cave explorers and the addition of sensors DHT22 is used to determine
temperature and humidity, and it takes a Real Time Clock (RTC) as time monitoring
because basically this tool is not just a warning about danger, it can also be used as a
monitoring tool for cave conditions where the data obtained is stored on the SD Card
module according to the data retrieval distance. which is determined.

Keywords : Cave exploration, Oxygen Sensor (KE25), Carbon dioxide Sensor (MQ-
135), Real Time Clock (RTC), Temperature Sensor (DHT22)
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#include "DHT.h"

#include <MQUnifiedsensor.h>
#include <LiquidCrystal 12C.h>
#include <DS3231.h>

#include <SPL.h>

#include <SD.h>

DS3231 rtc (SDA, SCL); //pub rtc sda= A4 scl=A5
LiquidCrystal 12C led(0x27, 20, 4);

File file;

#define placa "Arduino NANO"

#define Voltage Resolution 5

#define pin A1 //Analog input 0 of your arduino
#define type "MQ-135" /MQ135

#define ADC_Bit Resolution 10 // For arduino UNO/MEGA/NANO
#define RatioMQ135CleanAir 3.6//RS / R0 =3.6 ppm
#define DHTPIN 5 // pin dht

#define DHTTYPE DHT22 //tipe dht

const int PIN BZ = 6;

const int PIN_S = 2;

float tgain, oksigen, tsensor, so;
const int ¢s = 10;

float CO2 ;

byte hum ;

float temp ;

MQUnifiedsensor MQ135(placa, Voltage Resolution, ADC_Bit_Resolution, pin, type);
DHT dht(DHTPIN, DHTTYPE);

void setup() {

// bagian mq135

Serial.begin(9600);

dht.begin();

led.init();

led.backlight();

pinMode ( ¢s ,OUTPUT );

pinMode (PIN_BZ, OUTPUT);

pinMode (PIN_S, OUTPUT);

pinMode(3,INPUT PULLUP);

rtc.begin();

//SPLbegin();

//bagian rtc
/I rte.setDate(21, 11, 2022);

//rtc.setTime(20, 48, 30); //waktu jam menit detik
// rtc.setDOW(1); //harai 3 = rabu jadi 0-6 artinya minggu-sabtu



lcd.setCursor(0,0);

led.print(" RANCANG BANGUN ALAT");
led.setCursor(4,1);

led.print("SURVEYOR GUA");
led.setCursor(3,2);

led.print("A. AKMAL ABRORI");
lcd.setCursor(1,3);

led.print("TEKNIK ELEKTRO UMG");
delay (1000);

led.clear();

lcd.setCursor(5,1);
led.print("PREHEATING");
led.setCursor(7,2);

led.print("SENSOR");

//delay(120000);

delay (2000);

led.clear();
MQ135.setRegressionMethod(1); / PPM = a*ratio”b

********************************************/
MQ135.init();
// MQ135.setRL(33);

/*****************************MQCAhbratlon
********************************************/
float calcRO = 0;
for(inti=1; i<=10; 1 ++)
{
MQ135.update(); // Update data, the arduino will read the voltage from the analog pin
calcRO += MQ135.calibrate(RatioMQ135CleanAir);

H
MQ135.setR0(calcR0/10);

}

void loop() {

//bagian dht
hum = dht.readHumidity();
temp = dht.readTemperature();

// bagian oksigen

so = analogRead(A0);

tgain = (5%s0)/1023;
tsensor = tgain/0.0482;
oksigen = (tsensor/60)*100;

//bagian mq135
MQ135.update();



MQ135.setA(110.74); MQ135.setB(-2.856); // Configure the equation to calculate CO2
concentration value

CO2 = MQ135.readSensor(); // Sensor will read PPM concentration using the model, a
and b values set previously or from the setup

led.setCursor(0, 0);

led.print(" SUHU KELEMBAPAN");
lcd.setCursor(0, 1);

led.print(temp);

led.print(" C ");

led.print(hum);

led.print(" %");

led.setCursor(0, 2);

led.print("KADAR CO2 "); lcd.print(CO2+400);
led.print(" PPM");

led.setCursor(0, 3);

led.print("KADAR OKSIGEN ");lcd.print(oksigen);
led.print("%");

delay(500);

led.clear();

if (CO2+400 >= 601){ //max kadar co2
led.setCursor(0, 0);

led.print(" CO2 TINGGI BAHAYA");
lcd.setCursor(0, 1);

led.print(CO2);

led.print(" PPM");
digitalWrite(PIN_BZ, HIGH);

Data() ;

delay (3000);

led.clear();

}

else if (oksigen <= 19) { //max kadar 02
lcd.setCursor(0, 0);
led.print(" O2 RENDAH BAHAYA");
lcd.setCursor(0, 2);
lcd.print(oksigen);
led.print(" %");
digitalWrite(PIN_BZ, HIGH);
Data () ;
delay (3000);
led.clear();

else if(digitalRead(3)=—=LOW){
led.setCursor(5, 1);
led.print("Data diSimpan");
digitalWrite(PIN_S, HIGH);
delay(500);



Data ();
H
else {
digitalWrite(PIN_BZ, LOW);
digitalWrite(PIN_S, LOW);
delay (50);
}

}
void Data(){

SD.begin(cs);
file=SD.open("gual.txt", FILE WRITE);
if(file) {
file.print(rtc.getDateStr());
file.print(" ,");
file.print(rtc.getDOW Str());
file.print(" ,");
file.print(rtc.getTimeStr());
file.print(" ,");
file.print(temp);

file.print(" ,");
file.print(hum);

file.print(" ,");
file.print(CO2+400);
file.print(",");
file.println(oksigen);
delay(1000);

file.close();

Serial.println("Data berhasil ditambahkan!!");
h
else {
Serial.println("error");
loop();
H
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