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ABSTRAK 

 

 

PROTOTIPE MONITORING KETINGGIAN AIR DAN SISTEM 

KONTROL POMPA SECARA OTOMATIS BERBASIS INTERNET 

OF THINGS 

 

Oleh : 

FASELIA RAHMAWATI 

NIT.30118010 
 

 

 

 

Masih banyaknya penggunaan mesin pompa air secara manual dan 

sering mengakibatkan meluapnya air ketika tangki sudah berisi penuh 

akibat kurangnya pengontrolan pada saat pengisian, maka penulis membuat 

sistem kontrol pompa dan monitoring ketinggian air secara otomatis. 

Penelitian ini bertujuan untuk memonitoring ketinggian air dan juga sistem 

kontrol pompa secara otomatis menggunakan sensor ultrasonik yang akan 

mendeteksi ketinggian air. 

Penelitian ini menggunakan internet of things karena dapat 

memudahkan dalam melakukan pengontrolan melalui jarak jauh jadi tidak 

perlu untuk datang ke lokasi telebih dahulu. Dalam penelitian ini juga 

menggunakan wemos D1 mini dan juga Arduino yang akan dihubungkan 

dengan aplikasi yang ada di android agar perancangan ini dapat digunakan 

sesuai keinginan. Alat ini juga menggunakan sensor ultrasonik yang akan 

mendeteksi ketinggian air pada tangki sehingga pada pengisian air tidak 

sampai melebihi batas maksimal. Batas maksimal untuk alat ini yaitu 80%, 

dikarenakan apabila terisi 100% maka akan mengakibatkan sensor 

ultrasonik terendam dan sensor tersebut akan mengalami kerusakan serta 

tidak berfungsi dengan normal. 

Dari hasil penelitian ini, pada saat air mencapai 22% ketinggian air 

sekitar 3 cm, ketika 40% ketinggian mencapai 5cm, dan pada saat mencapai 

batas maksimal 80% mencapai ketinggian sekitar 10,5cm dan pada saat itu 

juga pompa akan berhenti secara otomatis. 

 

 
Kata kunci: Pompa, Wemos D1 mini, Arduino, Sensor ultrasonik 
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ABSTRACT 

 

 

PROTOTYPE OF WATER LEVELS MONITORING AND 

AUTOMATIC PUMP CONTROL SYSTEM BASED ON INTERNET 

OF THINGS 

 

 
BY : 

 

 

Faselia Rahmawati 

NIT : 30118010 

 

There is still a lot of use of manual water pump machines and often 

results in overflow of air when the tank is full due to lack of control at the 

time of filling, making a pump control system and monitoring the air level 

automatically. This study aims to monitor the water level and also the 

pump control system automatically using ultrasonic sensors that will 

detect the water level in the tank. 

 

 
This study uses the internet of things because it can make it easier to 

control remotely without having to come to the location first. In this study, 

we also use the Wemos D1 mini and Arduino which will be connected to 

applications on Android so that this design can be used as desired. This 

tool also uses an ultrasonic sensor that will detect the water level in the 

tank so that when filling the water it does not exceed the maximum limit. 

The maximum limit for this tool is 80%, because if it is filled 100% it will 

cause the ultrasonic sensor to be submerged and the sensor will be 

damaged and not function normally. 

From the results of this study, when the water reaches 22% the 

water level is about 3 cm, when 40% the height reaches 5 cm, and when it  

reaches the maximum limit of 80% it reaches a height of 10.5 cm, and at 

that time the pump will stop automatically. 

Keywords: pump, wemos D1 mini, Arduino, ultrasonic sensor.
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LAMPIRAN 

 

 

 
Codingan Arduino 

 

 

 
#include <LCD_I2C.h> 

#include <AltSoftSerial.h> 

// #include <SoftwareSerial.h> 

 
// #include <Ultrasonic.h> 

#include <NewPing.h> 

#include <FlowMeter.h> 

 

 
AltSoftSerial softSerial; // RX = 9, TX = 8 

 
// SoftwareSerial softSerial(6, 7); // RX, TX 

 

 

 
#define TRIGGER_PIN 5 // Arduino pin tied to trigger pin on the ultrasonic 

sensor. 

#define ECHO_PIN 4 // Arduino pin tied to echo pin on the ultrasonic 

sensor. 

#define MAX_DISTANCE 15 // Maximum distance we want to ping for (in 

centimeters). Maximum sensor distance is rated at 400-500cm. 

// Ultrasonic ultrasonic(5, 4); // Trigger = 4, Echo = 5 

 
NewPing sonar(TRIGGER_PIN, ECHO_PIN, MAX_DISTANCE); 
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#define FLOW1 2 

 
#define FLOW2 3 

 

 

 
FlowMeter *Meter1; 

FlowMeter *Meter2; 

 

 
// define an 'interrupt service handler' (ISR) for every interrupt pin you use 

void Meter1ISR() { 

// let our flow meter count the pulses 

Meter1->count(); 

} 

 

 

 
// define an 'interrupt service handler' (ISR) for every interrupt pin you use 

void Meter2ISR() { 

// let our flow meter count the pulses 

Meter2->count(); 

} 

 

 

 
#define RELAY_ON LOW 

#define RELAY_OFF HIGH 
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#define RELAY1 A2 

#define RELAY2 A3 

 

 
int relay1 = 0; 

int relay2 = 0; 

int mode = 0; 

 

 
void turnOnRelay(int relay) { 

if (relay == 1) { 

digitalWrite(RELAY1, RELAY_ON); 

relay1 = 1; 

} else if (relay == 2) { 

digitalWrite(RELAY2, RELAY_ON); 

relay2 = 1; 

} 

 
} 

 

 

 
void turnOffRelay(int relay) { 

if (relay == 1) { 

digitalWrite(RELAY1, RELAY_OFF); 

relay1 = 0; 
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} else if (relay == 2) { 

digitalWrite(RELAY2, RELAY_OFF); 

relay2 = 0; 

} 
 

} 

 

 

 
LCD_I2C lcd(0x27); 

 

 

 
void setup() { 

pinMode(RELAY1, OUTPUT); 

pinMode(RELAY2, OUTPUT); 

turnOffRelay(1); 

turnOffRelay(2); 

 

 
Serial.begin(9600); 

 

 

 
lcd.begin(); 

lcd.backlight(); 

 

 
softSerial.begin(4800); 

lcd.print("Poltekbang "); 
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lcd.setCursor(0, 1); 

lcd.print("Surabaya "); 

 

 
// get a new FlowMeter instance for an uncalibrated flow sensor and let 

them attach their 'interrupt service handler' (ISR) on every rising edge 

Meter1 = new FlowMeter(digitalPinToInterrupt(2), UncalibratedSensor, 

Meter1ISR, RISING); 

 

 

// do this setup step for every FlowMeter and ISR you have defined, 

depending on how many you need 

Meter2 = new FlowMeter(digitalPinToInterrupt(3), UncalibratedSensor, 

Meter2ISR, RISING); 

} 

 

 

 
unsigned long latestUpdateTime = 0; 

#define UPDATE_TIME 1000 

 

 
#define TOP_CAPACITY_THRESHOLD 80 

 
#define HALF_CAPACITY_THRESHOLD 45 

 
float capacity = 0; 

 

 

 
float flow1 = 0; 
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float flow2 = 0; 

 

 

 
String incomingSerialData = ""; 

 

 

 
void loop() { 

 
// Monitor for incomingSerialData 

while (softSerial.available()) { 

char c = softSerial.read(); 

Serial.write(c); 

 

 
incomingSerialData += c; 

if (c == '\n') { 

Serial.print("> incomingSerialData: "); 

Serial.println(incomingSerialData); 

 

 

char newMode = incomingSerialData.charAt(0); 

Serial.print("> newMode: "); Serial.println(newMode); 

if (newMode == '0') { 

mode = 0; 

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

mode = 1; 
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} 

 

 

 
if (mode == 0) { 

 
if (capacity > TOP_CAPACITY_THRESHOLD) { 

turnOffRelay(1); 

turnOffRelay(2); 

 
} else { 

 
char newRelay1 = incomingSerialData.charAt(2); 

Serial.print("> newRelay1: "); Serial.println(newRelay1); 

if (newRelay1 == '0') { 

turnOffRelay(1); 

 
} else if (newRelay1 == '1') { 

turnOnRelay(1); 

} 

 

 

 
char newRelay2 = incomingSerialData.charAt(4); 

Serial.print("> newRelay2: "); Serial.println(newRelay2); 

if (newRelay2 == '0') { 

turnOffRelay(2); 

 
} else if (newRelay2 == '1') { 

turnOnRelay(2); 



52  

 

 

} 
 

} 
 

} 

 

 

 
incomingSerialData = ""; 

 

} 
 

} 

 

 

 
if (millis() - latestUpdateTime > UPDATE_TIME) { 

latestUpdateTime = millis(); 

 

 
// process the (possibly) counted ticks 

Meter1->tick(UPDATE_TIME); 

Meter2->tick(UPDATE_TIME); 

flow1 = Meter1->getCurrentFlowrate(); 

flow2 = Meter2->getCurrentFlowrate(); 

 

 
// output some measurement result 

 
// Serial.println(" "); 

 
// Serial.println("Meter 1 currently " + String(flow1) + " l/min"); 

 
// Serial.println("Meter 2 currently " + String(flow2) + " l/min"); 
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// Serial.println(" "); 

 

 

 
// int distance = ultrasonic.read(); 

 
// Serial.print("Distance in CM: "); 

 
// Serial.println(distance); 

 

 

 
unsigned int uS = sonar.ping(); // Send ping, get ping time in microseconds 

(uS). 

float distance = float(uS) / float(US_ROUNDTRIP_CM); 

 
// Serial.print("Ping: "); 

 
// Serial.print(distance); // Convert ping time to distance in cm and print 

result (0 = outside set distance range) 

// Serial.println(" cm"); 

 

 

 
capacity = (MAX_DISTANCE - distance) * 100.0 / MAX_DISTANCE; 

if (capacity <= 0) capacity = 0; 

else if (capacity >= 100) capacity = 100; 

 
// Serial.print("Capacity: "); 

 
// Serial.println(capacity); 

 

 

 
String message = ""; 

 
message += String(mode) + "," + String(relay1) + "," + String(relay2) 
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+ "," + String(flow1) + "," + String(flow2) 

 
+ "," + String(capacity) + "," + String(distance); 

 

 

 
// Serial.println(message); 

softSerial.println(message); 

 

 
if (mode == 1) { 

 
if (capacity > TOP_CAPACITY_THRESHOLD) { 

turnOffRelay(1); 

turnOffRelay(2); 

 
} else if (capacity > HALF_CAPACITY_THRESHOLD) { 

turnOnRelay(1); 

turnOffRelay(2); 

 
} else { 

turnOnRelay(1); 

turnOnRelay(2); 

} 

 
} else { 

 
if (capacity > TOP_CAPACITY_THRESHOLD) { 

turnOffRelay(1); 

turnOffRelay(2); 
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} 
 

} 

 

 

 
lcd.setCursor(0, 0); 

 
lcd.print(mode == 1 ? "AUTO " : "MANUAL "); 

lcd.setCursor(8, 0); 

lcd.print(flow1); lcd.print("L/m "); 

lcd.setCursor(0, 1); 

lcd.print(capacity); lcd.print("% "); 

lcd.setCursor(8, 1); 

lcd.print(flow2); lcd.print("L/m "); 
 

} 
 

} 
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RAB (Rancangan Anggaran Biaya) 
 
 
 

No Komponen Jumlah Harga satuan Total 

1 Arduino uno 1 RP. 95,000 RP. 95,000 

2 Power supply 9V 1 RP. 45,000 RP. 45,000 

3 Wemos / NodeMCU 1 RP. 65,000 RP. 65,000 

4 Kabel, resisitor, konektor 1 RP. 150,000 RP. 150,000 

5 Boardboard shield 1 RP. 40,000 RP. 40,000 

6 Relay 2 RP. 25,000 RP. 50,000 

7 LCD 2x16 1 RP. 45,000 RP. 45,000 

8 Sensor Flow 2 RP. 85,000 RP. 170,000 

9 Sensor ultra sonik 1 RP. 90,000 RP. 90.000 

10 Akrilik 1 RP. 600,000 RP. 600,000 

11 Pompa Akuarium, selang, 

pipa 

2 Rp. 200,000 RP. 400,000 

 RP. 1,750,000 
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