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ABSTRACT  
The purpose of this study is to present the design and development of a low-cost automatic hand dispenser. Infrared 

sensors are commonly used in automatic hand dispensers to detect the presence of a hand. This project will not 

necessitate direct human involvement. The IR sensor in this system detects proximity and delivers a signal to the 

microcontroller. This project entails measuring the temperature and heartbeat rate, which are then displayed on an LCD. 

This aids in the early detection of any virus symptoms, such as COVID-19, and can be detected in the early stages. 
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                                                                1.Introduction 
A cluster of unusual cases of pneumonia arose from regional fears of a global outbreak in the final quarter of 2019. On 

December 31, 2019, Wuhan, China reported the first case of Severe Acute Respiratory Syndrome Type 2 (SARS-CoV-) 

2, which the World Health Organization later named a pest on March 11, 2020. The majority of those exposed to the 

toxin will develop mild to severe respiratory infections. They will also recover without the need for specialised care. 

Some people will still have more serious ailments and will require medical attention. Severe infections can impact the 

elderly as well as those with health issues such as diabetes, cancer, chronic lung disease, or heart disease. COVID- 19 can 

make anyone sick and impact different people in different ways. The majority of infected people will develop mild to 

severe sickness and recover without being hospitalised. 

Do the following to avoid contracting COVID-19 and to help reduce its spread once the vaccination is available. Stay at 

least one metre away from those who appear to be in distress. Wear a suitable mask if physical separation is not possible 

or in areas where there is no fresh air. Choose open, well-spoken regions over unrestrained areas. Open the window once 

you're outside. Wash your hands frequently with soap and water or use an alcohol-based hand massage. If you cough or 

sneeze, though, seal your mouth and nose. When you're unwell, stay at home and insulate yourself until you feel better. 

Hands touch many different regions and can be directly defiled. Hand washing is recommended by numerous health 

organisations, including the World Health Organization. Hand hygiene is currently regarded as one of the most critical 

aspects of infection control methods. Because of the increased use of hand sanitizers, the Coronavirus spread throughout 

the world. When a person presses a pump, an alcohol-based detergent generally rubs the sanitizer on their hands. Because 

more persons will come into contact with the pump handle, the likelihood of transmission increases. As a result, many 

people use hand sanitizers, which contribute to the spread of infection. In this composition, we present a novel notion for 

a hand sanitizer dispenser. The desire for an innocent automatic affair is established after detecting the contamination 

contact site. The IR detector is integrated into the circuit. Hands near the outfit are detected by the detector. The machine 

is mounted on the wall at a height of four bases, making it accessible to everyone. .  

When an Arduino-connected detector is powered on, it begins working immediately. The automatic sanitizer is the first 

to go, followed by the temperature and infrared sensors. Hand sanitizer dispenser infrared detectors collect infrared 
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radiation released by body heat. The infrared power changes rapidly when the hands are placed near the detector. 

Because of this rigidity, the pump operates and discharges a predetermined amount of sanitizer. When hands are placed 

near the detector, the infrared radiation changes quickly. The pump opens and releases the predetermined quantum of 

sanitizer as a result of this variation. Infrared energy is generated by the dereliction antibodies when the mortal body heat 

is discharged. When hands are placed near the detector, the infrared power fluctuates rapidly. The pump opens and 

releases the predetermined quantum of sanitizer as a result of this variation.  

2. Literature Survey 
The design and development of a low-cost automatic sanitizer dispenser is presented in this study. It is built in such a 

way that the overall cost can be decreased while maintaining stability. In general, an automatic sanitizer dispenser detects 

the presence of a hand using infrared sensors.. 

3. Existing System 
Hand sanitizers are often applied by pushing the handle of the sanitizer bottle, however because so many people may 

come into touch with the sanitizer, there is a higher likelihood of viral transmission than avoiding it. As a result, because 

there is no need for each and every individual to squeeze the sanitizer's handle, this automatic hand sanitizer dispenser 

plays a vital role in minimising viral transmission. The automatic dispenser's hand-detection and sanitizer spraying 

functions prevent the spread of bacterial and viral diseases. 

4. Proposed System 

We made a plastic cabinet with a disinfectant dispenser. The system is comprised of an infrared proximity sensor. An 

infrared sensor is used by the technology to assess whether or not the hands are underneath the machine. After being 

designed for a water RO system, the cabinet was modified to accommodate the sanitizer dispensing function. The 

sanitizer storage compartment is located on the front side 22 upper portion. The water dispensing faucet and filters have 

both been removed. On the cabinet's bottom side, a mist nozzle has been installed. The sanitizer is drawn into the pump, 

which then forces it to the nozzle. The solenoid valve has also been used to control nozzle opening and make it easier to 

control liquid sanitizer distribution. It was simple to construct using pipes and adapters. This device also has a 

temperature and heartbeat sensor. Temperatures and heart rates of users are constantly monitored. 

4.1 Components Used  

Arduino Uno 

Arduino boards can take inputs like light from a sensor, a user hitting a button, or a tweet and turn 

them into outputs like activating a motor, turning on an LED, or putting anything online. You can 

send an instruction set to your board by sending a message to it. You use the Arduino Software and 

the Wiring-based programming language of the Arduino Processing-based programming language 

for this (IDE). An Arduino board can be used as a rapid development tool. Specifically, sensors and 

VLSI test benches. The main advantages are quick processing and. Simple user interface 

 
Figure 1: Arduino Uno 

Temperature Sensor 
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Using a temperature sensor, Arduino converts voltage. After further conversions from voltage to Celsius and Celsius to 

Fahrenheit, the temperature is displayed on the LCD panel in Fahrenheit. A low voltage temperature sensor will be 

used.  

Figure 2: Temperature Sensor 

LCD Display 
The LCD is a type of display that uses liquid crystals (Liquid Crystal Display). We'll use the computer's serial input to 

upload the Arduino sketch here. The characters will be displayed on the LCD. The Liquid Crystal Library, which will be 

discussed further below, is the library that allows us to control the LCD display. The compatible Hitachi HD44780 

chipset serves as the library's base. It is found on the vast majority of text-based LCDs. It can operate in either an 8-bit or 

4-bit mode. When referring to the bit mode, the data lines are also included in the enable, rs, and rw control lines. 

                                        
Figure 3: LCD Display 

IR (Infrared) Proximity Sensor 
An infrared sensor is a sensor that produces infrared light to detect specific properties of its surroundings. An infrared 

sensor can detect movement as well as monitor the heat of an object. These sensors are known as passive IR sensors since 

they do not emit infrared radiation but rather measure it. The foundation of this exercise is founded on both mathematics 

and physics. All design ideas are derived from the Kirchhoff voltage law (KVL), which is based on fundamental 

mathematical operations such as fractions and ratios. Infrared light is supported by optics ideas (IR). 

 
Figure 4: IR (Infrared) Proximity Sensor 

 

4.2 Block Diagram 
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  Figure 5: Block Diagram 

 

4.3 Algorithm 
Step 1: Connect and solder all of the components on the circuit board. 

Step 2: Connect the last two pins of the LCD hold ring (16*2) to ground. Following that, we must connect 
both end pins. 

Step 3.: Connect the Temperature sensor (MAX 30102), the Temperature sensor, and the IR sensor to the 
Circuit Board  

Step 4: Connect the motor in order for it to work; we cannot run the ATmega328 microprocessor directly. 
Step 5: We're going to attach the heartbeat sensor and buzzer. The goal of utilising a buzzer is to make a 

sound if the temperature rises above 99 degrees Fahrenheit. 

Step 6: In the LCD display, connect pins 2, 3, 5, 6, 7, and 8 to the ATmega328 Microcontroller. 
Step 7: We use the reset button to programme the ATmega328 microcontroller. 

Step 8: After connecting all of these, we will provide power and output. 
 Step 9: The first output we'll look at is hand sanitization. If it detects a hand, it will show a yes in the LCD 

display. 

Step 10: After keeping our hand on the temperature sensor, the LCD display will show us our body 
temperature. 

Step 11: Next, we must check for a heartbeat by placing our hand on the heartbeat Sensor, which will display 
the person's heartbeat on the LCD display. 

Step 12: On the LCD Display, we can see the sanitization, temperature, and heartbeat all at once. 

4.4 Flow Chart 
 

 

 

 

 

 

 

 

 

 

5. Working 
The IR proximity sensor works by applying a voltage across the infrared light emitting diodes (LEDs). This light travels 

through the air, and when it is struck, it reflects the experience. The reflected light is greater when an object is close than 

when it is far away. 

The sensor unit (for this test, the Sharp IS471FE will be used) detects the infrared light shown, and when its intensity is 

high enough, the circuit begins to operate. When the sensor unit is turned on, it sends a signal to the output terminal, 

which can be used to turn on any number of devices. 
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When the sensor is active, a little green LED will illuminate for this function. Only the target metal can be detected by 

the inductive proximity sensor. This is due to the sensor's reliance on an electromagnetic field. When a metal target enters 

the electromagnetic field, the changing properties of the metal cause the platform's structure to change, alerting the 

nearby sensor to the metal target's presence. The target can be found from a long or short distance depending on how easy 

the metal makes it. 

Step 1: As shown in the diagram, connect the components. We need to gather the necessary components for connections. 

Arduino UNO, Buzzer, Heart Beat Sensor, Temperature Sensor, Motor, Water Pump, LCD, Sanitizer, and Arduino IDE 

are essential components. These are the components needed for our Automatic Hand Sanitizer project. Then connect 

everything as shown in the diagram below. Please exercise caution when soldering and inspect for any loose or false 

connections. 

Step 2: We must solder the LCD (16*2) to the circuit board. The final two pins are connected to ground. 

 

Figure 7: Circuit Board Soldering 

Step 3: Connect the temperature sensor (MAX 30102) to the mega328 microcontroller. 

Step 4: Connect the Motor amplifier buzzer after connecting the temperature sensor. 

Step 5: After making all of these connections, we must provide power via the cable. 

Step 6: Turn on the power supply. 

Step 7: After providing power, place your hand as depicted in the drawings below. This is an experimental setup of an 

automatic hand sanitizer dispenser with temperature and heart rate detection. 

When we turn on the gadget, the sensors connected to the Arduino are triggered. The automated sanitizer comes first, 

followed by the temperature detection and infrared sensor. When the spray pump detects a human hand, the automated 

sanitizer dispenser activates and sanitises the surrounding area. 

 
Figure 8: Total Hardware View 

Now, the temperature sensor detects the person's body temperature and displays it on the LCD display. If the temperature 

rises above 98.6 degrees Fahrenheit, the buzzer sounds an alarm and the RGB LED connected turns red. If the sensor's 
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sensed value is equal to or less than 98.6 degrees Fahrenheit, the buzzer turns off and the RGB LED turns green, 

displaying a safety symbol. 

                                                                      6. Results 
The below shows the working of IR Sensor 

 
Figure 9: IR Sensor working 

The working of LCD display can be shown in below figure 

 
Figure 10: LCD Display Working 

And now the infrared sensor attached to the arduino board gets activated and measures the heartbeat of the person. 

 
Figure 11: Obtained Output of Person 1 

 
Figure 12: Obtained Output of Person 2 

 

7. Conclusion 

Based on the testing results and discussion, it is possible to conclude that the results of the automatic 

hand sanitizer and heart rate, temperature monitoring testing can be easily run with minimal data 

discovery error. Infrared can detect up to 50 mm of disturbance. The IR detector can send data to the 

MCU and activate the sanitizer pump. So that it can be concluded that the system is simple to use 
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and can aid in the spread of Covid- 19. We conclude that contagions like COVID-19 can be 

transmitted via touch and contact. The distribution of sanitizer from the bottle and storeroom would 

necessitate homemade involvement. This touch-free sanitising equipment is designed to reduce the 

threat of contact. The system detects proximity using an infrared detector and delivers a signal to the 

microcontroller. The detector data is processed by the regulator, which then activates the pump and 

solenoid stopcock. The proposed system also monitors the user's heart rate and detects their body 

temperature. 
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