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LAMPIRAN A 

#include <SoftwareSerial.h> 

#include <Wire.h> 

#include <LiquidCrystal_I2C.h> 

SoftwareSerial s(2, 3);//r&t 

LiquidCrystal_I2C lcd(0x27, 20, 4); 

long awal = 0; 

long interval = 300; 

int echoPin1 = 4; 

int initPin1 = 5; 

int distance1 = 0; 

String datastr; 

int bak, sam1, sam2, sam3, dataPump; 

int sat = 20, kebek = 10; 

int persen=0; 

 

void setup() { 

  lcd.begin(); 

  s.begin(57600); 

  Serial.begin(9600); 

  pinMode(A0, INPUT_PULLUP); //torn 

  pinMode(A1, INPUT_PULLUP); //sambungan1 

  pinMode(A2, INPUT_PULLUP); //sambungan2 

  pinMode(11, INPUT_PULLUP); //sambungan4 

  pinMode(13, OUTPUT); //pump 

  pinMode(initPin1, OUTPUT); 

  pinMode(echoPin1, INPUT); 

} 

 

void loop() { 

  distance1 = getDistance(initPin1, 

echoPin1); 

  persen=map(distance1,41,0,0,100); 

  bak  = digitalRead(A0); 

  sam1 = digitalRead(A1); 

  sam2 = digitalRead(A2); 

  sam3 = digitalRead(11); 



 
 
 

  if ((millis() - awal) > interval) { 

    printserial(); 

    awal = millis(); 

  } 

  serialread(); 

  pumpAuto(dataPump, distance1); 

  show(bak, sam1, sam2, sam3); 

} 

void show (int x1, int x2, int x3, int x4) { 

  lcd.setCursor(12, 0); 

  lcd.print("distance="); 

  lcd.setCursor(12, 1); 

  lcd.print(String(persen)+"%        "); 

   

  if (x1 == 1) { 

    lcd.setCursor(0, 0); 

    lcd.print("toren="); 

    lcd.setCursor(6, 0); 

    lcd.print("bocor"); 

  } 

  else { 

    lcd.setCursor(0, 0); 

    lcd.print("toren="); 

    lcd.setCursor(6, 0); 

    lcd.print(" aman"); 

  } 

  ///////////////////////////// 

  if (x2 == 0) { 

    lcd.setCursor(0, 1); 

    lcd.print("samb1="); 

    lcd.setCursor(6, 1); 

    lcd.print("bocor"); 

  } 

  else { 

    lcd.setCursor(0, 1); 

    lcd.print("samb1="); 

    lcd.setCursor(6, 1); 

    lcd.print(" aman"); 



 
 
 

  } 

  /////////////////////////////// 

  if (x3 == 0) { 

    lcd.setCursor(0, 2); 

    lcd.print("samb2="); 

    lcd.setCursor(6, 2); 

    lcd.print("bocor"); 

  } 

  else { 

    lcd.setCursor(0, 2); 

    lcd.print("samb2="); 

    lcd.setCursor(6, 2); 

    lcd.print(" aman"); 

  } 

  //////////////////////////////// 

  if (x4 == 0) { 

    lcd.setCursor(0, 3); 

    lcd.print("samb3="); 

    lcd.setCursor(6, 3); 

    lcd.print("bocor"); 

  } 

  else { 

    lcd.setCursor(0, 3); 

    lcd.print("samb3="); 

    lcd.setCursor(6, 3); 

    lcd.print(" aman"); 

  } 

} 

void pumpAuto(int x, int jarak) { 

 

  if (bak == 1 or sam1 == 0 or sam2 == 0 or 

sam3 == 0) 

  { 

    digitalWrite(13, HIGH);//mati 

  } 

 

  else 

  { 



 
 
 

    if (x == 1) { 

      digitalWrite(13, LOW);//on manual 

    } 

    else 

    { //auto disrance 

 

      if (persen <= 10) 

      { 

        digitalWrite(13, LOW); 

      } 

      else if (persen< 20 and persen > 10) 

      { 

        digitalWrite(13, LOW); 

      } 

      else if (persen>= 90) 

      { 

        digitalWrite(13, HIGH); 

      } 

    } 

  } 

 

} 

 

 

 

 

void printserial() { 

  Serial.print("{"); 

  Serial.print(persen); 

  Serial.print("~"); 

  Serial.print(bak); 

  Serial.print("!"); 

  Serial.print(sam1); 

  Serial.print("@"); 

  Serial.print(sam2); 

  Serial.print("$"); 

  Serial.print(sam3); 

  Serial.println("}"); 



 
 
 

  Serial.println(dataPump); 

 

 

  s.print("{"); 

  s.print(persen); 

  s.print("~"); 

  s.print(bak); 

  s.print("!"); 

  s.print(sam1); 

  s.print("@"); 

  s.print(sam2); 

  s.print("#"); 

  s.print(sam3); 

  s.println("}"); 

} 

 

int getDistance (int initPin, int echoPin) { 

 

  digitalWrite(initPin, HIGH); 

  delayMicroseconds(10); 

  digitalWrite(initPin, LOW); 

  unsigned long pulseTime = pulseIn(echoPin, 

HIGH); 

  int distance = pulseTime / 58; 

  return distance; 

} 

 

void serialread() { 

  if (s.available() > 0) { 

    datastr = s.readStringUntil('\n'); 

  } 

  dataPump = datastr.toInt(); 

} 

 

 

 



 
 
 

LAMPIRAN B 

#include <SoftwareSerial.h> 

#if defined(ESP32) 

#include <WiFi.h> 

#include <FirebaseESP32.h> 

#elif defined(ESP8266) 

#include <ESP8266WiFi.h> 

#include <FirebaseESP8266.h> 

#endif 

#include <addons/TokenHelper.h> 

#include <addons/RTDBHelper.h> 

#define WIFI_SSID "p" 

#define WIFI_PASSWORD "qwertyuiop" 

 

 

#define API_KEY "AIzaSyABPgrMv-

yfHwFvMub9a6tQn7bMmbxyvXs" 

#define DATABASE_URL "https://monitoring-

water-torent-default-rtdb.firebaseio.com" 

//<databaseName>.firebaseio.com or 

<databaseName>.<region>.firebasedatabase.app 

#define USER_EMAIL 

"monitoringwatertorrent@gmail.com" 

#define USER_PASSWORD "watertorent123" 

 

FirebaseData fbdo; 

FirebaseAuth auth; 

FirebaseConfig config; 

 

 

 

SoftwareSerial s(12, 14);//r&t 

 

String data1; 

unsigned long awal = 0; 

String dat = ""; 

String dis, tampung, bocor1, bocor2, bocor3; 



 
 
 

unsigned long count = 0; 

int a , b , c , d, e , f; 

int jarak, bocorT, bocorS1, bocorS2, bocorS3; 

void setup() 

{ 

 

  Serial.begin(115200); 

  s.begin(57600); 

  WiFi.begin(WIFI_SSID, WIFI_PASSWORD); 

  Serial.print("Connecting to Wi-Fi"); 

  while (WiFi.status() != WL_CONNECTED) 

  { 

    Serial.print("."); 

    delay(300); 

  } 

  Serial.println(); 

  Serial.print("Connected with IP: "); 

  Serial.println(WiFi.localIP()); 

  Serial.println(); 

  Serial.printf("Firebase Client v%s\n\n", 

FIREBASE_CLIENT_VERSION); 

  /* Assign the api key (required) */ 

  config.api_key = API_KEY; 

  auth.user.email = USER_EMAIL; 

  auth.user.password = USER_PASSWORD; 

  config.database_url = DATABASE_URL; 

  config.token_status_callback = 

tokenStatusCallback; //see 

addons/TokenHelper.h 

  Firebase.begin(&config, &auth); 

  Firebase.reconnectWiFi(true); 

//  Firebase.setDoubleDigits(5); 

 

} 

 

void loop() 

{ 

  serialread(); 



 
 
 

  if (count == 0) { 

    Firebase.setString(fbdo, 

"/jarak",String(jarak)); 

    count = 1; 

  } 

  else if (count == 1) { 

    Firebase.setString(fbdo,"/toren", 

String(bocorT)); 

    count = 2; 

  } 

  else if (count == 2) { 

    Firebase.setString(fbdo,"/sambungan1", 

String(bocorS1)); 

    count = 3; 

  } 

  else if (count == 3) { 

    Firebase.setString(fbdo,"/sambungan2", 

String(bocorS2)); 

    count = 4; 

  } 

    else if (count == 4) { 

    Firebase.setString(fbdo,"/sambungan3", 

String(bocorS3)); 

    count = 5; 

  } 

      else if (count == 5) { 

    data1 = Firebase.getString(fbdo, 

"/control") ? fbdo.to<const char *>() : 

fbdo.errorReason().c_str(); 

    count = 0; 

  } 

 

  if ((millis() - awal) > 2000) { 

     

    Serial.print("Received String: "); 

    Serial.println(data1); 

    s.print(data1); 

    s.println(); 



 
 
 

    awal = millis(); 

  } 

} 

 

 

//void get_firebase(){ 

//  int 

getdata=firebase.getString("control"); 

//  if (getdata==0){ 

//    digitalWrite(LED_BUILTIN,fi==HIGH); 

//  } 

//  else if(getdata==1){ 

//    digitalWrite(LED_BUILTIN,LOW); 

//  } 

//} 

 

 

 

void serialread() { 

  if (s.available() > 0) { 

    dat = s.readStringUntil('\n'); 

  } 

  a = dat.indexOf('{'); 

  b = dat.indexOf('~'); 

  c = dat.indexOf('!'); 

  d = dat.indexOf('@'); 

  f = dat.indexOf('#'); 

  e = dat.indexOf('}'); 

 

  dis = dat.substring(a + 1, b); 

  tampung = dat.substring(b + 1, c); 

  bocor1 = dat.substring(c + 1, d); 

  bocor2 = dat.substring(d + 1, f); 

  bocor3 = dat.substring(f + 1, e); 

 

  jarak = dis.toInt(); 

  bocorT = tampung.toInt(); 

  bocorS1 = bocor1.toInt(); 



 
 
 

  bocorS2 = bocor2.toInt(); 

  bocorS3 = bocor3.toInt(); 

 

  Serial.print (dis); 

  Serial.print(" "); 

  Serial.print(tampung); 

  Serial.print(" "); 

  Serial.print(bocor1); 

  Serial.print(" "); 

  Serial.print(bocor2); 

  Serial.print(" "); 

  Serial.print(bocor3); 

  Serial.println(" "); 

 

 

} 

 

 

 

 

  



 
 
 

LAMPIRAN C 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

 

 

 

 

 

 

 

 

Gambar percobaan 1  pada pengujian kebocoran 

 

 

 

 

 

 

 

 

Gambar percobaan 2  pada pengujian kebocoran 

 

 



 
 
 

 

 

 

 

 

 

 

 

Gambar percobaan 3  pada pengujian kebocoran 
 

 

 

 

 

 

 

 

Gambar percobaan 4  pada pengujian kebocoran 

 

 

 



 
 
 

 

 

 

 

 

 

 

Gambar percobaan 5  pada pengujian kebocoran 

 

 

 

 

 

 

 

Gambar percobaan 6  pada pengujian kebocoran 

 

 



 
 
 

 

 

 

 

 

 

 

Gambar percobaan 7  pada pengujian kebocoran  

 

 

 

 

 

 

 

 

Gambar percobaan 8  pada pengujian kebocoran 

 



 
 
 

BIODATA PENULIS 

 

 

 

 

 

 

 

Nama : Nerfansaghi Akama 

Tempat /Tanggal lahir : Temanggung, 5 April 2001 

Alamat : Perum green hill Block C no 6 Rt 

01 / Rw XII, Kecamatan Jeruklegi, 

Kabupaten Cilacap. 

Telepon/Hp : 089607346100 

Hobi : Futsal 

Email : Nerfansaghiakam54@gmail.com 

Riwayat Pendidikan : 

• SDN 04 Tritih Wetan Cilacap : 2007 - 2013 

• SMPN 7 Cilacap : 2013 - 2016 

• SMKN 2 Cilacap : 2016 - 2019 

• Politeknik Negeri Cilacap : 2019 - 2022 
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