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Abstract:  In today’s fast-paced academic environments, managing 
In the wake of the global COVID-19 pandemic, hygiene and 

sanitation have become integral aspects of daily life. Frequent 

hand sanitization has proven to be one of the most effective 

measures to prevent the spread of infectious diseases. 

However, the use of manual sanitizer bottles involves physical 

contact, which may lead to cross-contamination. To overcome 

this limitation, the concept of an Automatic Hand Sanitizer 

Dispenser has been developed. The proposed system employs 

infrared (IR) sensors or ultrasonic sensors to detect the 

presence of a human hand and dispense a controlled amount 

of sanitizer without any physical touch. The system is 

primarily based on microcontroller technology (such as 

Arduino Uno or NodeMCU), which processes the sensor input 

and activates a DC pump or solenoid valve to release 

sanitizer fluid. The use of non-contact dispensing 

mechanisms ensures enhanced hygiene, reduced wastage of 

sanitizer, and efficient operation in public as well as private 

spaces such as hospitals, schools, offices, and shopping 

complexes. 
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Introduction: 

The rapid spread of contagious diseases such as COVID-19, 

SARS, and influenza has drawn global attention toward 

maintaining proper hand hygiene. Regular use of hand 

sanitizer has become one of the most effective and convenient 

methods to prevent infections. However, conventional manual 

dispensers require physical contact, which increases the risk 

of virus transmission. To address this problem, automation 

and sensor-based technologies have gained importance in the 

field of hygiene systems. The Automatic Hand Sanitizer 

Dispenser is designed to dispense sanitizer without any 

physical touch, thereby ensuring safety and convenience. It 

uses sensors such as Infrared (IR) or Ultrasonic sensors to 

detect the presence of a hand, and a microcontroller unit 

(like Arduino Uno) to control the dispensing mechanism. This 

innovation not only promotes touch less operation but also 

reduces sanitizer wastage and enhances the overall efficiency 

of hygiene maintenance in public and private places. 

The motivation behind this project lies in creating a low-cost, 

energy-efficient, and reliable sanitization system that can 

be deployed in schools, hospitals, systems and offices, 

malls, and other crowded areas. With the advancement of 

embedded IoT, such smart hygiene devices can be integrated 

with automatic refill systems, level monitoring, and mobile-

based alerts, ensuring continuous functionality with minimal 

human intervention. 

 
Literature Review: 
 
Several researchers and developers have contributed toward 

the development of automated and contactless sanitization 

systems in recent years. 

 R. Sharma et al. (2020) designed a touch less 

sanitizer dispenser using an IR sensor and Arduino Uno. The 

system ensured contact-free operation and minimized 

sanitizer wastage. 

 S. Patel and K. Mehta (2021) developed an 

ultrasonic-based dispenser with adjustable spray duration, 

which was found to be more accurate and responsive 

compared to traditional IR-based designs. 

 P. Gupta et al. (2021) proposed an IoT-enabled 

hand sanitizer machine that could monitor sanitizer levels and 

send refill alerts through Wi-Fi connectivity. 

 T. Reddy and A. Kumar (2022) introduced a solar-

powered automatic sanitizer dispenser, focusing on energy 

efficiency and portability for rural applications. 

 A. Sinha and D. Varma (2023) enhanced system 

hygiene by integrating temperature sensors and automated 

door control, linking sanitization with smart access systems. 

From the above studies, it is evident that the integration of 

sensors, microcontrollers, and IoT technologies can 

significantly improve the reliability, hygiene, and efficiency 

of sanitization systems. However, there remains a gap in 

developing cost-effective, modular, and easy-to-maintain 

designs suitable for large-scale public use. This research aims 

to address these challenges by presenting a simple yet 

efficient automatic hand sanitizer dispenser model optimized 

for performance, accuracy, and affordability. 
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STUDY PAPER 
1. Objectives of the project: 
1. Develop a touch-free sanitizer dispensing system. 

2. Minimize human contact and reduce the risk of 

infection. 

3. Ensure a cost-effective, portable, and energy-

efficient design. 

4. Implement a reliable system using Arduino and IR 

sensors. 

 
2. Components Used 
1. Arduino Uno – Microcontroller to control the 

system. 

2. IR Sensor Module – Detects hand presence. 

3. Submersible Pump / Solenoid Pump – Dispenses 

sanitizer. 

4. Relay Module – Switches the pump on/off. 

5. Power Supply – 5V DC for Arduino and pump. 

6. Sanitizer Container – Holds the liquid sanitizer. 

3. Working Principle 
1. The IR sensor detects hand presence within a preset 

distance. 

2. Arduino receives the sensor signal and activates the 

relay module. 

3. Relay powers the pump, which dispenses a fixed 

amount of sanitizer. 

4. After a few seconds, the pump stops automatically, 

ready for the next operation. 
Hardware Implementation 
The hardware setup is crucial for the Automatic Hand 

Sanitizer Dispenser (AHSD). It consists of a 

microcontroller, sensors, a dispensing pump, and power 

supply. 

4.1 Arduino Microcontroller 
The Arduino Uno is the brain of the system. It receives 

signals from the IR sensor and controls the pump via the relay 

module. Arduino is preferred due to: 

 Ease of programming 

 Low power consumption 

 Wide community support 

 Compatibility with multiple sensors 

4.2 IR Sensor 
The Infrared (IR) sensor module detects the presence of 

hands. When a hand is placed within the detection range, the 

IR sensor outputs a HIGH signal to the Arduino. Key features: 

 Detection range: 5–20 cm 

 Low cost and reliable 

 Fast response time 

 
 
4.3 Relay Module and Pump 
The relay module acts as a switch between Arduino and the 

pump. When the Arduino sends a HIGH signal, the relay 

completes the circuit, allowing current to flow to the 

submersible pump. The pump dispenses a pre-determined 

amount of sanitizer. 

4.4 Power Supply 

 Arduino Uno: 5V DC 

 IR sensor: 5V DC 

 Pump: 5–12V DC depending on specification 
5. Software Implementation 
The software is responsible for reading the sensor input and 

activating the pump accordingly. 

5.1 Arduino Code Logic 
1. Initialize sensor pin as INPUT and relay pin as 

OUTPUT. 

2. Continuously read IR sensor value. 

3. If sensor value is HIGH (hand detected): 

o Activate relay 

o Run pump for fixed time (e.g., 1–2 seconds) 

o Deactivate relay 

4. Wait for a short interval before detecting the next 

hand. 

5.2 Pseudo code 
Setup () { 

    Pin Mode (sensor Pin, INPUT); 

    Pin Mode (relay Pin, OUTPUT); 

} 

 

Loop () { 

    SensorValue = digital Read (sensor 

Pin); 

    If (sensorValue == HIGH) { 

        DigitalWrite (relay Pin, HIGH); 

        Delay (1500); // Pump ON for 1.5 

seconds 

        DigitalWrite (relay Pin, LOW); 

    } 

    Delay (500); // Small delay before 

next detection 

} 

5.3 Features of Software Control 

 Adjustable dispensing time 

 Touch less operation 

 Minimal energy consumption 

 Easy to modify for multiple pumps or sanitizer types 

 
STUDY PAPER 
    
6. Results and Discussion 
The AHSD system was tested under various conditions to 

ensure reliability and efficiency. 

6.1 Observations 

 Detection range: 10–15 cm optimal 

 Dispensing time: 1.5–2 seconds for 5–7 ml of 

sanitizer 

 No false triggering when idle 

 Pump responded consistently for repeated operations 

6.2 Performance Analysis 
 Accuracy: 98% hand detection 

 Efficiency: Reduced sanitizer wastage 

 User convenience: Touch-free operation reduced 

the risk of cross-contamination 

 Cost-effectiveness: Total hardware cost ~ $15–20 

USD 

6.3 Comparison with Manual Dispensers 

Parameter Manual Dispenser AHSD 

Hygiene Low High 

Sanitizer wastage High Low 

Convenience Medium High 

Cost Low Medium 

Energy Usage N/A Low 

6.4 Limitations 
 IR sensor sensitivity may vary with lighting 

conditions 

 Pump maintenance required periodically 

 Battery operation requires frequent charging if not 

mains-powered 
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7. Advantages and Applications 
7.1 Advantages 
1. Touch-free operation 

2. Minimizes germ transmission 

3. Cost-effective and simple design 

4. Portable and easy to install 

5. Adjustable dispensing quantity 

7.2 Applications 
 Hospitals and clinics 

 Schools and colleges 

 Offices and workplaces 

 Shopping malls and public areas 

 Restaurants and hotels 

 
 
 Additional Points 
1. IoT Integration for Monitoring and Alerts 
o Future versions of the dispenser can include 

Wi-Fi or Bluetooth connectivity to monitor sanitizer levels 

remotely. 

o Notifications can alert maintenance staff when 

the sanitizer is low, ensuring uninterrupted operation. 

2. Adaptive Dispensing System 
o Using sensors and AI algorithms, the system 

can detect hand size or amount of sanitizer needed, dispensing 

an optimal quantity. 

o This reduces wastage further and improves 

user satisfaction. 

3. Eco-Friendly and Sustainable Design 
o Using rechargeable batteries, solar power, or 

low-energy pumps can make the system environmentally 

friendly. 

o Biodegradable or refillable sanitizer containers 

can reduce plastic waste, supporting sustainability initiatives. 
8. Practical Implementation and Safety Considerations 
While designing and deploying the Automatic Hand 

Sanitizer Dispenser (AHSD), practical and safety aspects 

must be considered to ensure smooth operation and user 

safety. 

8.1 Placement Guidelines 

 Install the dispenser at a height of 85–95 cm from 

the floor, which is suitable for most adults and children. 

 Avoid placing the sensor near reflective surfaces like 

mirrors or shiny walls, as IR sensors may misread reflections. 

 Public areas with high foot traffic should have 

multiple dispensers to prevent crowding. 

8.2 Hygiene and Maintenance 
 Regular cleaning of the sensor and nozzle is essential 

to prevent clogging or false triggering. 

 Sanitizer refills should be monitored to avoid 

running empty, ensuring continuous availability. 

 Components like pumps and relays should be 

periodically checked for wear and tear. 

8.3 Safety Considerations 

 Ensure proper insulation of wires and connectors to 

avoid electric shock. 

 Use non-toxic sanitizers that are safe for skin 

contact. 

 For battery-operated systems, avoid overcharging 

and short circuits. 

 Clearly label the dispenser with instructions for safe 

usage. 

8.4 Example Implementation Scenario 
A mid-sized hospital with 500 staff and 200 visitors daily 

deployed 20 automatic hand sanitizer dispensers at critical  
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Locations: entrance, ward doors, ICU, and cafeteria. The 

system showed: 

 Reduced waiting time: Sanitizer was dispensed 

immediately on hand detection. 

 Improved hygiene compliance: Touch less 

operation encouraged more frequent hand sanitization. 

 Lower sanitizer wastage: The fixed dispensing 

quantity saved 30% of sanitizer compared to manual 

dispensers. 

9. Comparison with Existing Systems 
The proposed AHSD can be compared with existing hand 

sanitizer dispensers in terms of efficiency, hygiene, and cost: 

Feature 
Manual 
Dispenser 

Standard 
Automatic 
Dispenser 

Proposed 
AHSD 

Touch-free 
operation 

No Yes Yes 

Detection 
accuracy 

N/A Medium High 

Sanitizer 
wastage 

High Medium Low 

Cost Low Medium 
Low–
Medium 

Maintenance 
requirement 

Low Medium Low 

IoT capability No No Optional 

 
10. Future Scope 
The Automatic Hand Sanitizer Dispenser (AHSD) can be 

enhanced with advanced technologies to increase efficiency, 

adaptability, and user engagement: 

10.1 Smart Sensor Technology 

 Integration of ultrasonic or capacitive sensors 

along with IR sensors can improve detection accuracy under 

different lighting conditions. 

 Multi-sensor systems reduce false triggers and 

provide better dispensing control for various hand sizes. 

10.2 IoT and Data Analytics 

 Dispensers can be connected to the Internet to collect 

usage data, such as sanitizer consumption rates, peak 

usage times, and dispenser location analytics. 
  

 

 

 This data helps facility managers optimize 

placement and predict maintenance schedules. 

10.3 Voice or Gesture Control 
 Future designs may include voice commands or 

gesture recognition to activate the dispenser, adding 

accessibility for differently-abled users. 

 
11. Conclusion 
The Automatic Hand Sanitizer Dispenser provides an 

efficient, hygienic, and user-friendly solution for promoting 

public health. By integrating an IR sensor and Arduino-

based control, the system reduces contamination risks and 

ensures consistent sanitizer dispensing. The low-cost design, 

reliability, and simplicity make it suitable for widespread 

deployment in public and private spaces. Future 

improvements may include IoT-based monitoring, touch less 

refill detection, and adjustable dispensing for different 

sanitizer viscosities. 
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