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A. Introduction 

Current technological advances make humans continue to think creatively, not only researching new 

discoveries, but also maximizing the performance of existing technology to make human work easier. Water 

is a very vital need in the lives of all living creatures, especially humans. Therefore, the use of clean water 

must be optimized as efficiently as possible (Chowdhary et al., 2020; Kasonga et al., 2021; Saravanan et 

al., 2021). In general, filling water in reservoirs still uses a manual work system, the operation of which 

still depends on humans, so it is less efficient and can result in wastage of clean water. 

Manual water filling requires human intervention to activate the water pump when the water reservoir is 

empty, and vice versa, turning off the pump when the reservoir is full. If people forget to turn off the water 

pump, the water in the reservoir can overflow, which in turn can cause wastage of water and an unnecessary 

increase in electricity consumption. With the problems mentioned previously, the idea emerged to develop 

an automatic tool or system that uses Arduino as its base. 

Arduino is an open-source electronic prototyping platform based on flexible and easy-to-use hardware and 

software (Darnita et al., 2021; Fani et al., 2020; Kondaveeti et al., 2021). Arduino is also known as an 

electronic kit or open source electronic circuit board which contains the main component, namely a 

microcontroller chip with the AVR type from the Atmel company (Ardiyanto et al., 2021). Arduino consists 
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of two main parts, namely the Arduino board, which is the part of the hardware where the object being 

worked on will be built and the Arduino IDE, a software that runs on the computer to create programs that 

will run on the Arduino board (Agustanti et al., 2022; Lukman et al., 2023; Roid et al., 2023). 

This research will use Arduino ESP8266 so that the research being developed is entitled "Design and 

Construction of an Automatic Water Filling System in Arduino ESP8266 Based Water Tanks". ESP8266 

is a Wi-Fi module that functions as an internet network system that sends data that has been processed by 

the Arduino UNO to the user so that he can find out data from sensor measurements (Ajreen, 2021; 

Holovatyy, 2021; Putra & Risfendra, 2021). The ESP8266 has on-board processing and storage capabilities 

that allow the chip to be integrated with sensors or with certain device applications via input output pins 

with just a short programming (Firmansyah et al., 2020; Mufida et al., 2021). 

The tool created in this research is useful to avoid wasting water. This tool uses an ultrasonic sensor which 

functions to detect or measure water levels. When the water is full or low, the sensor will receive a signal 

which is then transmitted to the controller to carry out its duties and can monitor the water level via 

cellphone. The aim of this research is to design an automatic water filling system in an Arduino ESP8266 

based water container, explain how the Arduino ESP8266 based automatic water filling system works, and 

test the ESP8266 Arduino based automatic water filling system. 

 

B. Research Methods 

The type of research is Research and Development (R&D). Research and Development (R&D) is a 

systematic and planned research approach that aims to create special products and test the effectiveness of 

these products in their application. In the educational context, R&D is often used to develop and test 

products and innovations used in the learning process. 

In this research, researchers implemented Research and Development (R&D) methods. To facilitate 

manufacture, reduce expenses, and collect relevant data in the context of research into the manufacture of 

automatic water reservoir filling systems, the method steps used from the R&D method are as follows: 

1. Potential and Problems 

Potential and research problems include uncontrolled water evaporation and resulting in wastage of 

electricity. To overcome this problem, a design tool for automatic water filling using an ultrasonic sensor 

based on Arduino ESP 8266 was created. 

2. Data collection 

Information gathering steps are carried out objectively and can be used as a basis for planning special 

products that are expected to overcome these problems. 

3. Product Design 

In this research, the researcher created a block diagram as a representation of the product design to be made. 

The following is a block diagram of this research: 

 

Figure 1. Product Design 

4. Design Validation 

Design validation is a step in assessing whether the product design, in this case automatic water filling, is 

more effective or not. The validation process involves direct testing of the product design. Apart from that, 

analysis was also carried out by referring to various theories to assess the quality of the design of this tool. 
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5. Design Revision 

After the product design in the form of a tool design is evaluated and analyzed by the supervisor, various 

inputs and findings of weaknesses related to the tool design will emerge. From the results of this evaluation, 

several changes will be made to improve the quality of the tool. If no revision is needed, the researcher can 

continue to the next research stage. 

6. Product trial 

After the design is refined and the tool is created, the next step is to test the product. This product trial can 

be carried out several times according to analysis needs. The purpose of testing this product is to understand 

the working principle of this automatic water filling better.  

The tool that will be made in this research is an Automatic Water Filling Tool which can make household 

work easier by making it easier for people to find out if the tool is damaged. So a solution was created to 

make it easier to find out the damage to this tool. 

This research has two things needed, namely software and hardware. The hardware used is an ultrasonic 

sensor, which is a sensor that functions to detect the height of the water volume if damage occurs. Then the 

Arduino ESP8266 is the brain whose function is to control the device. Android is useful as a control tool 

to make it easier to check. Meanwhile, the software used in this research is an Arduino software application 

for programming and Microsoft Word for making research proposals. 

In the research process for making Automatic Water Filling Tools in Water Containers, the following tools 

are needed: 

a. Arduino esp8266 

Used as a controller for an Android-based automatic water filling device. 

b. Ultrasonic Sensor 

Ultrasonic sensors are used as a means of detecting water level if it exceeds the automatic water 

filling device. 

c. Relays 

The relay is used as a tool to turn on the water pump. 

d. Water reservoir 

Water reservoirs are used for water storage. 

e. Adapter 

The adapter is used as a tool to change ac voltage to dc so that a low voltage occurs. 

f. Android (cellphone) 

Mobile phones are used to apply and control tools. 

 

C. Results and Discussion  

Realization of Product Results 

1. Set of tools 

The following is a schematic of the automatic water filling system on the water tendonusing an ultrasonic 

sensor. 

 
 

Figure 2. Tool scheme 

 

Information 

a. The VCC pin of the ultrasonic sensor and relay is connected to the Arduino ESP 8266 VCC pin 

on the Arduino board. 
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b. The GND (ground) pin of the ultrasonic sensor and relay is connected to the GND (ground) pin 

on the Arduino ESP 8266 board. 

c. The ultrasonic sensor echo pin is connected to pin D4 of the Arduino ESP 8266. 

d. The ultrasonic sensor trigger pin is connected to pin D3 of the Arduino ESP 8266. 

e. The relay output pin is connected to pin D5 of the Arduino ESP 8266. 

2. Coding 

The Arduino ESP8266 coding using the Arduino IDE application is as follows: 

a. Open the Arduino IDE application. 

b. Then select the file menu and select the open menu. 

c. After that, look for the program that has been prepared and select open. 

d. If the desired program is open on the ArduinoIDE then upload the program by selecting the 

upload menu on the Arduino IDE which is in the top left corner of the application. 

e. Wait some time until the program is finished uploading. 

f. If the program has finished uploading then the Arduino is ready to use. 

The following is a piece of coding used in making a prototype of an automatic water filling system using 

an Arduino ESP 8266 based ultrasonic sensor. 

include <WiFi.h> 

#include <WebServer.h> 

#include <Wire.h> 

const char* ssid = "Kucing Santo"; 

const char* password = "kucingsanto2022"; 

WebServer server(80); 

#define ECHO_PIN 16 

#define TRIGGER_PIN 17 

#define PUMP_PIN 13 

void setup() { 

  Serial.begin(115200); 

  pinMode(ECHO_PIN, INPUT); 

  pinMode(TRIGGER_PIN, OUTPUT); 

  pinMode(PUMP_PIN, OUTPUT); 

 

  WiFi.begin(ssid, password); 

  Serial.println("Connecting to WiFi"); 

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

    delay(1000); 

    Serial.println("Connecting..."); 

  } 

  Serial.println("Connected to WiFi"); 

// Mengambil dan menampilkan alamat IP WiFi 

  IPAddress localIP = WiFi.localIP(); 

  Serial.print("IP Address: "); 

  Serial.println(localIP); 

  server.on("/", handleRoot); 

  server.begin(); 

} 

void loop() { 

  server.handleClient(); 

  digitalWrite(TRIGGER_PIN, LOW); 

  delayMicroseconds(2); 

  digitalWrite(TRIGGER_PIN, HIGH); 

  delayMicroseconds(10); 
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  digitalWrite(TRIGGER_PIN, LOW); 

  long duration = pulseIn(ECHO_PIN, HIGH); 

  int distance = duration * 0.034 / 2; 

  if (distance < 15) { 

    digitalWrite(PUMP_PIN, HIGH); 

  } else { 

    digitalWrite(PUMP_PIN, LOW); 

  } 

} 

void handleRoot() { 

  String html = "<html><body>"; 

  html += "<h1>Water Pump Controller</h1>"; 

  html += "<p>Current distance from water surface: "; 

  html += getDistance(); 

  html += " cm</p>"; 

  html += "<p><a href=\"/on\">Turn Pump On</a></p>"; 

  html += "<p><a href=\"/off\">Turn Pump Off</a></p>"; 

  html += "</body></html>"; 

  server.send(200, "text/html", html); 

} 

void handleOn() { 

  digitalWrite(PUMP_PIN, HIGH); 

  server.send(200, "text/plain", "Pump turned on"); 

} 

void handleOff() { 

  digitalWrite(PUMP_PIN, LOW); 

  server.send(200, "text/plain", "Pump turned off"); 

} 

int getDistance() { 

  digitalWrite(TRIGGER_PIN, LOW); 

  delayMicroseconds(2); 

  digitalWrite(TRIGGER_PIN, HIGH); 

  delayMicroseconds(10); 

  digitalWrite(TRIGGER_PIN, LOW); 

 

  long duration = pulseIn(ECHO_PIN, HIGH); 

  int distance = duration * 0.034 / 2; 

  return distance; 

} 

Product Testing and Discussion 

1. Sensor TestingUltrasonic (Water Detection) 

The ultrasonic sensor is one of the components used in the automatic water filling prototype. Testing this 

sensor is carried out by measuring the distance between the water level and a predetermined active distance 

where the distance to activate this sensor is 1-15cm. If the ultrasonic sensor detects the presence of water 

at a predetermined distance, the ultrasonic sensor will deactivate the water pump. 
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Figure 3. Ultrasonic Sensor Testing 

No Distance of object to 

sensor (cm) 

Water pump 

condition 

1 30 Dead 

2 35 Life 

3 40 Life 

 

2. Arduino ESP 8266 Testing 

Testing is carried out by providing input voltage to the Arduino ESP 8266 using a 12 volt or 9 Volt adapter. 

If the indicator light on the Arduino ESP 8266 is on, then you can be sure that the Arduino ESP 8266 is 

connected to voltage. Below is an image showing the results of this test. 

 
Figure 4. Arduino ESP 8266 trial 

 

3. Relay Testing 

Relays operate based on electromagnetic principles which are used to actuate switch contacts. In this way, 

a relatively small electric current (low power) can connect or disconnect higher voltage electricity. If the 

indicator light on the relay is on, it can be confirmed that the relay is connected to a voltage source. The 

image below shows the results of this test. 
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Figure 4. Relay trial 

4. Water Pump Testing 

This mini submersible water pump is equipped with a brushless DC motor that operates at a DC 5V voltage 

and is capable of producing a flow of 120L/hour. One of the main advantages of this mini water pump is 

the low noise level when used and the high level of safety when operating in water. Water pump testing is 

carried out by providing a voltage of 5V. If the water pump vibrates then you can be sure the water pump 

is on. 

Based on the results of the research that has been carried out, the author puts forward recommendations 

including using more appropriate equipment to prevent errors in developing the system and using more 

than one ultrasonic sensor or using other sensors. This prototype can be developed into a functional tool 

and can be practically applied in appropriate environments. 

 

D. Conclusion 

The aim of this research is to design an automatic water filling system using Arduino ESP 8266 technology 

in water reservoirs, with the aim of overcoming the problem of wasting water which often occurs when 

manually filling. Although this research has the potential to optimize the use of clean water and increase 

efficiency, although based on the research results, there are several findings that require special attention: 

1) Implementation Limitations: The research results show that the implementation of the Arduino ESP 8266 

based automatic water filling system did not work as expected. There are technical problems or errors in 

design or implementation that affect system performance; 2) Testing Constraints: During the testing phase, 

this research experienced several obstacles that limited data collection and comprehensive evaluation. This 

can affect the accuracy of test results; 3) Need for Improvement: The main conclusion of this research is 

the need for improvement in the design and implementation of automatic water filling systems. Further 

analysis, adjustments, and retesting are needed to overcome the obstacles encountered. 
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