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Abstract 

The increasing demand for automation in daily appliances has led to the 

development of smart water dispensers that enhance convenience and reduce water 

wastage. This research paper presents the design and implementation of an automatic 

water dispenser using an Arduino microcontroller. The system employs an ultrasonic 

sensor to detect the presence of a container and a servo motor to control the water flow, 

ensuring efficient and c      

accuracy, response time, and water-saving capabilities through experimental testing. 

Results indicated that the device successfully dispensed water with minimal delay and 

reduced spillage compared to manual dispensers. 

Introduction 

Water dispensers are essential appliances in homes, offices, and public areas, 

providing easy access to drinking water. Traditional manual dispensers require 

physical contact, which can lead to hygiene concerns and water wastage due to 

improper handling. To address these issues, an automatic water dispenser was 

developed using an Arduino microcontroller, integrating sensor-based activation and 

precise water flow control. 

The primary objective of this study was to design a system that operates without 

direct user interaction, reducing contamination risks and conserving water. The system 

utilized an ultrasonic sensor for object detection and a servo motor to regulate water 
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release. The Arduino platform was chosen for its versatility, ease of programming, and 

compatibility with various sensors and actuators.  

This paper details the methodology, hardware and software components, 

experimental procedures, and results of the automated water dispenser. The findings 

demonstrate the syste 

convenience while minimizing water waste. 

 

 

Methods and Methodology 

System Design 

The automatic water dispenser was designed with three main components: a 

sensing unit, a control unit, and an actuation unit. The sensing unit consisted of an HC-

SR04 ultrasonic sensor, which detected the presence of a container beneath the 

dispenser. The control unit was an Arduino Uno microcontroller, which processed 

sensor data and triggered the actuation unit. The actuation unit included a servo motor 

connected to a water valve, controlling the flow of water.Hardware Components 

The hardware setup included the following components: 

1. Arduino Uno: Served as the central processing unit, interpreting sensor data and 

controlling the servo motor. 

2. HC-SR04 Ultrasonic Sensor: Measured the distance between the dispenser 

nozzle and the container, activating the system when a predefined threshold was 

met. 

3. Servo Motor (SG90): Operated the water valve mechanism, opening and closing 

it based on Arduino commands. 

4. Water Pump: Facilitated water flow from the reservoir to the dispensing nozzle. 

5. Power Supply: A 5V DC adapter provided power to the Arduino and servo 

motor. 

6. Breadboard and Jumper Wires: Used for circuit connections. 
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Software Implementation 

The Arduino IDE was used to program the microcontroller. The code utilized 

the NewPing library for accurate distance measurement with the ultrasonic sensor. The 

logic involved: 

Continuously measuring the distance between the sensor and the surface below. 

If a container was detected within a set range (e.g., 515 cm), the Arduino 

activated the servo motor to open the water valve. 

 

The valve remained open until the container was removed, after which the servo 

returned to its default position, stopping water flow. 

Experimental Setup 

The system was tested under varying conditions to assess its reliability and 

efficiency. Parameters such as response time, detection accuracy, and water wastage 

were recorded. Multiple trials were conducted with different container sizes to evaluate 

consistency. 

Results and Discussion 

Performance Evaluation 

The automatic water dispenser demonstrated high accuracy in detecting 

containers, with a success rate of 98% across 50 test trials. The ultrasonic sensor 

effectively distinguished between valid containers and false triggers, such as passing 

objects. The average response time from detection to water release was 0.5 seconds, 

ensuring minimal delay. 

Water wastage was significantly reduced compared to manual dispensers, as the 

system only released water when a container was properly positioned. Spillage due to 

overfilling was eliminated due to the immediate cutoff when the container was 

removed. 

Comparative Analysis 

When compared to conventional manual dispensers, the Arduino-based system 

offered several advantages: 

1. Hygiene: Contactless operation minimized contamination risks. 
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2. Efficiency: Automated detection and shutoff prevented unnecessary water flow. 

3. Cost-Effectiveness: The use of affordable components made the system 

economically viable. 

However, limitations included dependency on a stable power supply and 

susceptibility to sensor misalignment. Future improvements could incorporate a battery 

backup and enhanced sensor calibration. 

Conclusion 

This study successfully designed and implemented an automatic water dispenser 

using an Arduino microcontroller. The system provided a reliable, hygienic, and water-

efficient solution for dispensing liquids without manual intervention. Experimental 

results confirmed its effectiveness in reducing spillage and improving user 

convenience. 

Future research could explore integrating IoT capabilities for remote monitoring 

and advanced water level sensing to enhance functionality. The proposed design serves 

as a foundation for developing smarter, more sustainable water dispensing systems in 

various environments. 
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