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Abstract— In everyday life, particularly in hospitals, people 

typically use cloth or tissue to dry our hands. It seems less 

practical, effective and hygienic. In addition, some restaurants 

still use cloth or tissue as well. To overcome this problem, several 

hospitals and restaurants have provided hand dryers. It can dry 

hands but cannot eliminate germs or bacteria. It is necessary to 

create a hand dryer equipped with a sterilizer. This work, 

therefore, created a hand dryer that can simultaneously dry and 

sterilize hands that worked automatically using the ATMega8 

microcontroller. The tool was designed by using an infrared 

sensor to detect hands, and an ATMEGA8 microcontroller to 

read and process the sensors to activate UV and heating. The 

results found that the tool equipped with UV and heating can 

dry hands while eliminating bacteria and germs. 
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I. INTRODUCTION 

People usually use cloth or towels to clean our hands. It's 

less practical, effective and hygienic. Hygiene is not 

maintained because the material is often contaminated with 

the hands of many other people. The hand towel gets dirty 

easily so that we often have to clean it. Because it is often 

washed away, it becomes brittle and easily damaged. 

To overcome the problem, a hand dryer equipped with a 

temperature control was made. Some researchers have 

conducted studies controlling the temperature. Lin studied 

monitoring and control systems for smart plant growth 

environments. The system consisted of a photon flux density 

sensor, a microcontroller, and an actuator consisting of 

compressors, heaters, exhaust fans, and fluid heaters. [1]. 

Chen examined an intelligent temperature control system 

based on transcranial micro current depression therapy 

instrument. The system consisted of a temperature sensor 

using Pt100 which is inserted into the signal processor, an 

AT89S51 type microcontroller and a heater [2]. Mandala, 

Sumaryo, and Estananto investigated Nursery of smart 

golden fish eggs with a microcontroller. The system used four 

sensors consisting of temperature sensors using LM35, 

humidity sensors using ds18b20, proximity sensors using 

ultrasonic sensors and PH sensors. The sensor was processed 

using an Arduino mega2560 microcontroller [3]. 

Rego Segundo, Cocoa, and Ferreira developed an 

educational tool for control engineering. The tool consisted 

of a PIC18F4550 microcontroller, a mini cooler, a resistor, an 

LM35 temperature sensor, a liquid crystal display, a USB 

connector, a transistor, an LED, a potentiometer, a resistor, 

and a capacitor [4]. Polyakov studied digital temperature 

meter polyethylene insulation. The system consists of 

ultraviolet radiation, temperature and humidity sensors, 

ATMEGA16 microcontroller [5]. Yingying studied control 

system for fresh air conditioning. The system consists of 

temperature and humidity sensors, microcontroller and air 

conditioners [6]. 

An automatic monitoring and control system within the 

greenhouse was investigated by Hassan. The system 

consisted of a light sensor, temperature and humidity sensors, 

an Arduino microcontroller, an exhaust fan, a water heater 

and a water pump [7]. Pawlenka and Skuta developed a 

microcontroller-based security system. The system consisted 

of three sensors consisting of gas sensors, humidity sensors 

and temperature sensors, an Arduino microcontroller and a 

web application [8]. LITA examined temperature control 

system for accelerated aging tests on printed circuit boards. 

The system consists of a temperature sensor, a heat sensor, a 

microcontroller PIC16F877, and the internet [9]. 

Sanjaya conducted research on smart quail incubators for 

hatching systems based on microcontrollers and the internet 

of things (IoT). The system consisted of temperature and 

humidity sensors, an Arduino microcontroller, lamp heaters 

and heaters [10]. Dhole and More studied embedded ethernet 

microcontroller prototype for monitoring and control 

different parameters. This system used two analog 

temperature channels, namely humidity sensor channel and 

optical sensor channel, connected with 8 light-emitting 

diodes to get high and low indications for each application 

simultaneously [11]. Ili Flores investigated simultaneous 

control of humidity and temperature logic in neonatal 

incubators. The sensor consisted of temperature and humidity 

sensors, an ARM cortex microcontroller, and a heater [12]. 

To solve these shortcomings and to be more practical, 

there are now several tools that can quickly dry hands called 

hand dryers. This hand drying method is commonly used in 

cafes, hotels, and hospitals. Essentially, the working principle 

of hand drying is drying with dry air blown away by a drying 

machine. The designed hand dryer machine uses infrared 

sensors and UV lamps. The addition of UV lamps can 

improve handwashing. The engine and UV lamp will work 
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when the infrared sensor detects the presence of a hand 

(object) blocking it and stops working when the barrier is 

gone. 

II. METHOD 

The design of the block diagram of hand-taking with 

ultrasonic using a microcontroller according to Figure 1. 

From Figure 1, it appears that the system consists of sensors 

LM35 [3], [4], [13], [14], microcontroller [14]–[16], and 

driver to activate the UV lamp and dryer. 

 

Fig. 1. System block diagram 

The power supply was used to supply voltage to all 

circuits, and when the sensor detects the output [17]–[23] that 

is the object of the sensor in the form of a voltage, it is 

compared to the LM358 comparator [13], [24] and then 

executed by a microcontroller [25]–[27]. The microcontroller 

then instructs the relay to turn on the dryer and UV. Some 

will instruct the LCD [28]–[31]  to display the word words 

before and after the object. 

A. System workflow program 

Figure 2 illustrates the system workflow diagram. It starts 

the process by pressing the power button to connect the power 

supply to the mains voltage. In the initialization step, the LCD 

will display the word WELCOME. When detecting a hand, 

the system is receiving data from an infrared sensor, but when 

no hand is detected, it returns to the previous step. When the 

sensor has detected a hand, the dryer and the UV light are on 

and the LCD will display DRYER & UV ON. The drying 

time is 20 seconds. After 20 seconds, the dryer and the UV 

lamp lights off and the LCD will display DRYER & UV OFF.  

 
Fig. 2. System workflow diagram 

B. System hardware 

Figure 3 illustrates a front view image of the prototype 

hand dryer equipped with a UV lamp with an LCD display 

based on the ATmega 8 microcontroller. It consists of an 

LCD display, an infrared sensor, a UV lamp, and a dryer. 

 

Fig. 3. Mechanical diagram 

III. RESULT AND DISCUSSION 

A. Work of the system 

When the sensor has a voltage of 5 VDC, the infrared 

LED emits infrared light, and the photodiode is ready to 

receive the data. When the infrared LED is reflected because 

there are objects that reflect it, the photodiode receives data 

from the infrared. The output of this photodiode is a voltage 

that goes directly to the comparator circuit. 

The output of the photodiode will be measured in the 

comparator circuit and then transmitted to the microcontroller 

in the form of binner numbers (0 and 1). When the 

microcontroller receives data 1, the microcontroller will 

contact the relay to turn the UV lamp and dryer on for 20 

seconds and change the display on the LCD, and when the 

microcontroller receives data 0, the microcontroller will 

contact the relay to turn the UV lamp and dryer off.  

B. Infrared sensor test 

Figure 4 shows that the farther the distance of the hand 

placed in front of the infrared sensor, the smaller the output 

voltage from the infrared sensor, and the closer the hand is 

placed on the infrared sensor, the greater the output. The hand 

is ideally within 4-10 cm from the infrared sensor because at 

that distance, the output can still be received by the 

microcontroller. The lab test of the prototype hand dryer is 

equipped with a UV lamp with an LCD display based on 

ATMega8 microcontroller using E-Coli type bacteria 

conducted at the Microbiology Laboratory of the Faculty of 

Medicine and Health Sciences Universitas Muhammadiyah 

Yogyakarta using the method of counting the number of 

bacteria. From the above table it can be concluded that the 

distance of 10 cm with the use of tools for 20 seconds the E-

Coli bacteria are not moving. 
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Fig. 4. The output response of the infrared sensor 

Depending on the data retrieval of the defined range 

measurements, many different voltage readings are obtained. 

In 20 times experiments with a distance of 4 cm, the average 

voltage obtained is 3.003 volts. Based on the data, the error 

value is 0.31 percent. At a distance of 10 cm in 20 times 

experiments, the average voltage obtained is 1.287 volts, so 

that the error value is 0.14%. Depending on the data retrieval, 

the period of the hand dryer and UV lamps is 19.9 seconds on 

average so that the error is 0.5%. 

IV. CONCLUSIONS 

After carrying out the process of making, experimenting, 

testing tools, and data collection, the researcher may infer that 

the hand dryer and UV lamps would work on the basis of the 

sensory feedback. If the sensor detects the hands, the hand 

dryer and the UV lamp is on, and if the sensor does not detect 

the hands, the dryer and the UV lamp is off. The ideal 

distance of the hand from the infrared sensor is 1 to 10 cm. 

The LCD displays a text when the dryer and UV are either on 

or off. It also displays a text when the dryer and UV lamp is 

working. The use of hand dryer tools with UV lamps is more 

hygienic in 20 times experiments with a distance of 4 cm, the 

average voltage obtained is 3.003 volts. Based on the data, 

the error value is 0.31 percent. At a distance of 10 cm in 20 

times experiments, the average voltage obtained is 1,287 

volts, so that the error value is 0.14%. Depending on the data 

retrieval, the period of the hand dryer and UV lamps is 19.9 

seconds on average so that the error is 0.5%. 
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