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ABSTRACT

Maintaining cleanliness is an important aspect of a healthy lifestyle, with handwashing being
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one of the basic hygiene practices effective in preventing the spread of diseases and infections.
However, public awareness of the importance of handwashing remains low, often due to a lack
of adequate public facilities and the discomfort experienced after washing hands. Additionally,

handwashing requires a substantial amount of clean water, with an average usage of about 640
ml per wash, significantly increasing the consumption of clean water. Therefore, innovation in
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more effective and efficient handwashing facilities is necessary. With advancements in science
and technology, the development of a microcontroller-based hand sterilization device using
disinfectant mist can be a solution to save water and improve hand hygiene in public places.
Based on this background, this study aims to design and develop a microcontroller-based hand

sterilization device using mist as an effort to enhance cleanliness and reduce the use of clean

water.
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INTRODUCTION

Maintaining good hygiene goes beyond merely looking
presentable; it is a cornerstone of a healthy lifestyle. One of the
most fundamental personal hygiene practices is handwashing,
which has proven to be highly effective in preventing the spread
of diseases and controlling infections. This effectiveness is due to
the fact that hands frequently act as vectors for bacteria and other
pathogens to enter our bodies[1]. Despite its importance, many
people neglect this basic practice, often due to a lack of awareness
or inadequate public facilities to support regular handwashing[2].
In public spaces such as parks, the need for handwashing facilities
is particularly acute[3]. However, the implementation of
handwashing stations or sinks in these areas remains inadequate
and ineffective[4]. Several factors contribute to this issue,
including the inconvenience of wet hands and the time required
to dry them, which deters many people from washing their hands
at sinks[5]. Additionally, traditional handwashing methods
consume significant amounts of clean water. On average, the
water usage for handwashing is approximately 0.064 liters per
second, leading to a minimum of 640 ml of water per wash, which
results in high water consumption[6].

To address these challenges, innovation and creativity in
designing handwashing facilities are necessary. Advances in
science and technology can contribute significantly to more
efficient hand hygiene solutions, such as automatic mist
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disinfection machines that can be integrated into sinks to prevent
the spread of microorganisms and reduce water usage[7].
Previous research has explored the design of automatic
handwashing stations using ultrasonic sensors, relay switches,
and microcontrollers like Arduino Uno. However, these designs
often lacked effective water control, leading to wastage[8]. Other
designs employed proximity modules and solenoid valves but still
relied heavily on substantial water supply and had separate
sections for soap and water, which can be cumbersome[9].

This study proposes a novel approach to hand sterilization by
designing a microcontroller-based hand sterilization device that
utilizes mist spray technology[10]. This device aims to transform
water into mist, significantly reducing water consumption while
maintaining effective hand sanitization. By addressing the
limitations of previous designs, this innovation seeks to provide
a more efficient and user-friendly solution for public hygiene
facilities. The following sections will discuss the design and
implementation of the proposed device, evaluate its effectiveness,
and explore its potential impact on public health and water
conservation

Sterilization

Hand hygiene is a crucial factor in maintaining health, as hands
often act as intermediaries in the transmission of diseases [1].
Approximately 98% of germ transmission occurs through
unclean hands [8], highlighting the importance of proper hand
sanitation practices. Common methods for cleaning hands include
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washing with running water and soap, and using alcohol-based
hand sanitizers [9].

Washing hands with water and soap is the most effective method
for eliminating microorganisms on the hands. Additionally, it
helps remove dirt, oils, and chemicals from the skin [9]. However,
in situations where water and soap are not available, using hand
sanitizers with an alcohol concentration above 60% is a practical
alternative. Although not as effective as washing with water and
soap, hand sanitizers are easy to carry and use anywhere [10].
There is no definitive threshold for determining hand cleanliness,
but hands can be considered clean if they are washed with soap
and water or sanitized with a hand sanitizer containing more than
60% alcohol [10].

Mist Maker

A mist maker is a device designed to convert liquids into mist.
This conversion process is achieved through ultrasonic
atomization using piezoelectric technology. The mist maker
comprises an ultrasonic generator, a transducer (piezoelectric
element), and a framework for placing the transducer in the lower
water layer, which serves as the medium for transforming water
into vapor. The working principle of the mist maker involves
converting the liquid into mist through a piezoelectric element
that transforms ultrasonic frequencies into vibrations, which are
in turn synchronized with the electrical waves produced by the
ultrasonic generator [7].

Figure 1 Mist Maker [5]
Table 1 Spesification of Mist Maker

Komponen Mist Maker
Temperature limit +5-40°C
Water level 500-550mL/H
Water depth limit 45~65mm
Voltage 12w
Output voltage AC 24V
Output current 0.5A
Transformer CE,GS, BS,UL,CSA,PSE,SAA

Microcontroller

The Arduino Mega 2560 is a microcontroller board based on the
ATmega2560 microcontroller. The board features 16 analog
inputs, 54 digital input/output pins, 4 UARTS (hardware serial
ports), a 16 MHz crystal oscillator, an ICSP (In-Circuit System
Programming) header, a USB connection, a power jack, and a
reset button [12].
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Figure 2 Arduino Mega 2560 [12]
Arduino boards are highly suitable as microcontrollers. They can
be easily started by connecting to a computer via a USB cable or
by using an AC-to-DC adapter or battery. Programming the
Arduino Mega 2560 is done using the Arduino Software (Arduino
IDE), which processes data detected by sensors.

Table 2 Spesification of Arduino Mega 2560

Microcontroller ATMega2550
Operational Voltage 7-12 volt
GPIO 54 pin GPIO
Memory 256 KB flash memory
SRAM 8 KB
EEPROM 4 KB
DC Current per 1/0 Pin 20 mA
DC Current for 3.3V Pin 50 mA
Programming Language C++
Sensor

Passive Infrared Sensor (PIR)

Passive Infrared (PIR) sensors operate with the purpose of
detecting infrared light emitted by an object. Their detection
capability encompasses various objects since all objects emit
energy radiation. As an object's temperature increases, the
amount of radiant energy it emits also increases. Although the
sensor itself does not emit infrared light, it can receive the
radiation from its surroundings. The sensor works by comparing
the infrared radiation received over a period of time; thus, if there
is a change in this emission due to movement, the sensor will
record the change. When an object passes by the sensor, it
identifies the passive infrared radiation emitted by the object. The
heat energy from this passive infrared radiation activates the
pyroelectric material inside the sensor, generating an electric
current. The PIR sensor consists of five components: a fresnel
lens, an IR filter, a pyroelectric sensor, an amplifier, and a
comparator [13].

The PIR sensor has two chambers made of special materials
sensitive to radiation. When the sensor is stationary, these two
chambers recognize the amount of radiation emitted by the
surrounding environment, such as walls or outer areas. When a
human or animal with a high body temperature passes by the PIR
sensor, a positive change occurs in the differential of the two
chambers. When out of the coverage area, a negative differential
change occurs. The PIR sensor can detect human movement
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within a range of 1 to 4 meters and can read movements from an
angle of 40° [6].

Figure 3 Passive Infrared Sensor (PIR) [14]

Ultrasonic Sensor (HC-SR04)

The HC-SR04 ultrasonic sensor functions as a device capable of
converting sound waves into electrical signals and vice versa. Its
operating principle involves the transmission and reception of
ultrasonic waves to measure the distance to an object. The sensor
emits sound waves and then captures the reflected waves, noting
the time difference between transmission and reception. This time
difference correlates with the distance or height of the object
reflecting the sound waves. The HC-SR04 sensor can measure
distances ranging from 2 cm to 400 cm with a precision of
approximately 3 mm. Additionally, it can detect various types of
objects, including solids, liquids, and particles. To operate this
sensor, four pins are essential: Vcc for positive power, Gnd for
ground, Trigger for initiating the signal transmission, and Echo
for capturing the reflected signal from the measured object. One
practical application of this sensor is in water level measurement

[6].

Figure 4 Ultrasonik Sensor [15]

Relay

A relay is a switch that operates electrically and is an
electromechanical component consisting of two main parts: an
electromagnetic (coil) and a mechanical part (a set of switch
contacts). The relay works on the electromagnetic principle to
move the switch contacts so that only a small current can conduct
electricity with higher voltage [16].

Relay Characteristics [17]:

1. The impedance of the coil is usually determined by the
thickness and number of turns of the wire used.
Generally, 1-50KQ is used to ensure good conductivity.

2. The power required to operate the relay is equal to the
voltage value multiplied by the current.

3. The number of armature contacts can open and close
more than once at a time, depending on the type of
contacts and relay used. The distance between contacts
determines the maximum voltage allowed between
contacts.
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Figure 5 Relay [17]
DC Fan

A DC fan has an iron coil in the moving part and a pair of flat
magnets in the stationary part. The iron coil in the DC fan can be
turned into a magnet by passing an electric current through the
iron wire coil. The created magnet will have opposite poles to the
flat magnets. These opposite magnetic properties will repel each
other and produce a periodic rotational force on the iron coil.
Therefore, the fan blades are connected to the coil shaft. By
increasing the voltage on the iron coil, the airflow generated by
the fan blades attached to the coil will also increase [18].

Figure 6 DC Fan [18]

LED

An LED, or Light Emitting Diode, is a component that can emit
light. As a type of diode, an LED will only conduct electric
current in one direction. An LED will emit light when an electric
voltage is applied with a forward bias configuration. Unlike
typical diodes, the current carrying capability of an LED is quite
low, with a maximum of 20 mA [19].

Figure 7 LED [20]
LED

The Arduino IDE (Integrated Development Environment) is an
open-source platform for physical computing. Arduino is also an
integrated environment used for development, combining
advanced hardware, programming language, and IDE. Arduino
uses its own programming language, similar to C. In the Arduino
IDE, the program code is called a sketch. The term "sketch" is
used interchangeably with "program code" as they have the same
meaning. The Arduino IDE consists of [21]:

1. A program editor, which is a window for writing and

editing programs.
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2. Acompiler, which is a module for converting programs
into binary code.

3. Anuploader, which is a module that can upload binary
code from the computer to the memory on the Arduino
board.

@ sketch_sug2Sa | Arduinc 1.612 - o x

File Edit Sketch Took: Help

Figure 8 Arduino IDE [21]
METHOD

General Design

DC Fan

mEw - wiliam

Power Supply 12V

Sensor Ultrasonik
MIst Maker.

Figure 9 General System Design

In Figure 9, the hand sterilization device is designed using an
Arduino Mega 2560 as the microcontroller. The PIR and
ultrasonic sensors are placed inside a box to provide data input to
the microcontroller. A mist maker, located in the sterilizing liquid
storage, functions to convert the liquid into mist. A DC fan is used
to move the created mist through a channel above the storage
area. A buzzer serves as a reminder to the user, and an LED
indicates the availability of the sterilizing liquid. A relay is used
to control the electrical current to the mist maker.

Process Design

The software design explains the program design of the system to
be created, which will be followed by data processing and the
output of the completed system.
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Figure 10 Flowchart of the Process Design

Figure 10 shows the flowchart of the overall system design. The
process begins with the initialization of the ultrasonic sensor. The
ultrasonic sensor then detects the height of the sterilizing liquid.
When the liquid height is between 4.5cm and 6¢m, the white LED
will light up, indicating that the amount of sterilizing liquid is
sufficient to be converted into mist, and the process will proceed
to the next step. If the liquid height is outside this range, the red
LED will light up, and the buzzer will sound every second,
indicating that the sterilizing liquid does not meet the mist
maker's depth conditions, thus the liquid-to-mist conversion
process will not be optimal. The next process involves the system
reading the output value from the PIR sensor to initiate the
sterilization process. The system will always be on standby to
perform its function, and it will operate as instructed.

RESULTS AND DISCUSSION

Hardwar Implementation

The hardware used in this research is divided into three main
components: input, consisting of PIR and ultrasonic sensors;
process, using an Arduino Mega as the microcontroller; and
output, consisting of a mist maker, buzzer, DC fan, and LED. The
hardware implementation of the system can be seen in the
following figure:

https://doi.org/10.25077/chipset.6.01.94-102.2025
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8. Step Down

"L Arduino Mega

Relay BreadBoard

Figure 11 Hardware Implementation

Explanation of the figure 11:

a. Arduino Uno: Used as the microcontroller to process the
overall system operations.

b. PIR Sensor: Functions to detect hand movements entering the
device.

¢. Ultrasonic Sensor: Used to measure the height of the
sterilizing liquid in the storage container.

d. Mist Maker: Functions to convert the sterilizing liquid into
mist.

e. DC Fan: Used to transfer the mist generated by the mist
maker from the storage area to the user's hands.

f. LED: Provides notifications about the availability of the
sterilizing liquid, with a blue LED indicating that the liquid is
available and a red LED indicating that the liquid is running
low.

g. Relay: Functions to connect and disconnect the power supply
to the mist maker and DC fan.

h. Power Supply: Serves as the power source for all
components, converting AC to DC with a voltage of 12V and
a current of 10A.

i. Step Down: Functions to reduce the voltage to 7V to power
the Arduino Mega.

j. Step Up: Functions to increase the voltage to 24V to power
the mist maker.

Hardware Testing and Analysis
Ultrasonic Sensor Testing and Analysis

This test was conducted to evaluate the accuracy of the ultrasonic
sensor by comparing its measurement accuracy against a ruler,
based on the presence of an object within the defined distance
range of 2 to 10 cm. The test results are presented in Table 3:

Table 3 Ultrasonic Sensor Test
Experiment | Ruler | Ultrasonic | Difference | Error
No. (cm) (cm) (%)

https://doi.org/10.25077/chipset.6.01.94-102.2025

1 4,06 0,06 0,015
2 4,01 0,01 0,002
3 4 4,03 0,07 0,017
4 4,03 0,07 0,017
5 4,10 0,10 0,025
6 5,00 0 0

7 5,10 0,10 0,02
8 5 4,98 0,02 0,004
9 5,10 0,10 0,02
10 5,08 0,08 0,16
11 6,05 0,05 0,08
12 5,95 0,05 0,08
13 6 5.95 0,05 0,08
14 6,05 0,05 0,08
15 6,05 0,05 0,08
16 7,00 0 0

17 7,02 0,02 0,002
18 7 6,90 0,10 0,014
19 6,92 0,08 0,011
20 7,02 0,02 0,002
21 7,97 0,03 0,003
22 8,19 0,19 0,023
23 8 8,19 0,19 0,023
24 7,99 0,01 0,001
25 8,30 0,30 0,03
26 8,99 0,01 0,001
27 8,99 0,01 0,001
28 9 8,87 0,13 0,014
29 8,98 0,02 0,002
30 8,99 0,01 0,001
31 10,01 0,01 0,001
32 9,91 0,09 0,009
33 10 10,03 0,01 0,001
34 9,91 0,03 0,003
35 10,01 0,09 0,009

The percentage error is calculated using the following formula:
Percentage Error

_(Isensor value—measuring instrument value)

— x100% ..oovvvrrenn 1)
measuring instrument value
The average error is calculated as follows:
Y.%error (2)

mumber of data points’ T

The average measurement difference is calculated as follows:

Average Error =

o= Ymeasurement differences ( )
number of data points

Average Measurement Differenc

Based on the table above, from 35 experiments conducted with
the ultrasonic sensor to measure water height in the system, the
average measurement difference was 0.063, and the overall
average error rate was 0.024%. It is concluded that the sensor has
a high degree of accuracy with a success rate of 99.974%. The
results from the DC-SR04 ultrasonic sensor readings are shown
in the figure:
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@ como - o X R Not
| = 150 Detected
17:30:23.748 -> Ketinggian Rir: X 300 NOt
17:30:25.762 -> Hetinggian Rir: 9.9 Detected
:30:27.735 -> Ketinggian Rir: 10.C
Ka:lngg?an Air: 9.9 450 Detected
Ketinggian Rir: 10.
> Ketinggian Rir: 9.9
> Ketinggian Air: 5.8 60° Detected
> Ketinggian RAdir: MOVing
. Katlngg%an Air: 9.8 90° Detected
> Ketinggian Rir:
" forinmion aans : 135° Detected
> Ketinggian Air:
> Ketinggian Air: 9.8 hd 150° Not
[ Autoscrall 7] Show timestamp Newline ~ | |9600baud Clear output Detected
Figure 12 Ultrasonic Sensor Output 3 Hand 30 30° Not
. . Detected
PIR Sensor Testing and Analysis 450 Not
L Detected
The HC-SR501 passive infrared (PIR) sensor was tested by Not
moving a hand within the sensor's detection range to determine 60° Detected
the distance and angle coverage that the PIR sensor can detect. still Not
The PIR sensor readings on the serial monitor are as follows: 90 Detected
Table 4 PIR Sensor Testing 135° Not
Distance Experiment Detected
No. | Object | Condition (cm) Angle gesult 150° Not
Detected
R Not R Not
30 Detected 3 Detected
45° Detected 45° Detected
60° Detected 60° Detected
Moving 10 Moving
90° Detected 90° Detected
135° Detected 135° Detected
o Not o Not
150 Detected 150 Detected
R Not R Not
1 Hand 30 Detected 4 Hand 40 30 Detected
o Not . Not
4 Detected 45 Detected
o Not . Not
Still 60 Detected still 60 Detected
90° Not ' 90° Not
Detected Detected
Not Not
135° o
3 Detected 135 Detected
o Not . Not
150 Detected 150 Detected
30° Not
Detected The table presents tests of the PIR sensor with a human hand as
45° Detected the object. Two conditions were tested: moving and stationary.
60° Detected The results indicate that the PIR sensor can detect the presence of
Moving a human hand when it is moving, as the sensor detects the infrared
90 Detected radiation emitted by the human body, which is converted into a
135° Detected voltage. Conversely, if the hand is stationary, the sensor cannot
R Not detect it. During the experiments, the PIR sensor achieved a
150 Detected detection range of over 40 cm with an angular coverage from 45°
2 Hand 20 o
30° Not to 135°.
Detected Additionally, experiments were conducted with the PIR sensor
45° Not using different objects such as a book, wood, and a water bottle,
Detected with the same distance and angles as used in the tests with the
Still 60° De’t\lec:te g human hand. The results of these experiments are shown in the
Not table:
90° Detected Table 5 Testing of PIR Sensor with Inanimate Objects
Not No. Object | Distance | Angle Experiment
135 Detected (cm) Result
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1 Book 10 30° Not Detected
45° Not Detected
60° Not Detected
90° Not Detected

135° Not Detected
150° Not Detected
2 Wood 20 30° Not Detected

45° Not Detected
60° Not Detected
90° Not Detected

135° Not Detected

150° Not Detected

3 Water 30 30° Not Detected
Bottle 45° Not Detected

60° Not Detected
90° Not Detected
135° Not Detected
150° Not Detected

From the results shown in the table, it can be observed that the
PIR sensor was unable to detect the inanimate objects at the tested
distances and angles. This is because these objects do not emit
infrared radiation, which is typically only present in living
organisms that move. The PIR sensor is designed to detect
changes in infrared radiation, which is why it successfully detects
moving human bodies but fails to detect inanimate objects that do
not emit significant infrared radiation.

Software Testing and Analysis

The purpose of testing and analyzing the program.ino file is to
determine whether the software is functioning correctly. This
process displays the water height and hand detection values on
the serial monitor, as shown in Figure 13:

Figure 13 Serial Monitor Display During Program Execution
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The functional testing of the PIR sensor detection was conducted
to evaluate the system's ability to detect hand movements when
inserted into the device at predetermined distances. The following
table presents the results of the system testing:

Table 6 Fungsional Testing of Hand Detection

No. Distance Status

1. lcm Detected
2. 2cm Detected
3. 3cm Detected
4, 4cm Detected
5. 5¢cm Detected
6. 6cm Detected
7. 7cm Detected
8. 8cm Detected
9. 9cm Detected
10. 10cm Detected
11. 1lcm Detected
12. 12 cm Detected
13. 13cm Detected
14. 14 cm Detected
15. 15¢cm Detected
16. 16 cm Detected
17. 17 cm Detected
18. 18 cm Detected
19. 19cm Detected
20. 20 cm Detected

Succes Rate 100%

Functional testing of the PIR sensor was conducted by inserting
a hand into the device at various distances from the insertion point
above the PIR sensor, which was angled at 45°. A total of 20 trials
were performed, with the hand being inserted into the device at

Functional Testing of Sterilization Liquid Level Detection

Functional testing of the sterilization liquid level detection was
conducted to evaluate the system's ability to detect the height of
the sterilization liquid in the storage container. The results of the
testing are summarized in the table below.

Table 7 Functional Testing of Sterilization Liquid Level

Detection
Send
12:38:11.695 -> PIR Status: Tangan Terdetsksi ~ o Liquid Height from Ultrasonic Sensor )
12:38:11.739 —> Ketinggian Adr: 6 cm No. Liquid d ¢ Error Red White Buzzer
12:38:12.689 —> PIR Status: Tangan Tidak Terdeteksi Height LED LED
12:38:12.729 —> Ketinggian Air: & cm | I 1 v \4
12:38:13.690 -> PIR Status: Tangan Tidak Terdeteksi 250 buzzin
12:38:12.734 —-> Ketinggian Rir: € cm 1 (;m 2,45 2,45 2,45 2,45 2,45 2% on off g
12:38:14.730 -> PIR Status: Tangan Tidak Terdeteksi -
12:38:14.730 -> Ketinggian Rir: 6 cm 3,00 buzzin
99 2 3 | 302|304 | 304|303 086 | on off
12:38:15.719 -> PIR Status: Tangan Tidak Terdeteksi cm g
12:38:15.762 -> Ketinggian Rir: € cm 3,50 buzzin
12:38:16.701 -> PIR Status: Tangan Tidak Terdeteksi 3 cm 3'56 3'44 3'54 3'38 3'48 0'5% on off g
12:38:16.745 —-> Eetinggian Rir: € cm 2.00 buzzin
12:38:17.696 -> PIR Status: Tangan Tidak Terdeteksi 4 (;m 4,1 3,96 4,04 3,98 4,02 0,5% on off p
12:38:17.736 -> Ketinggian Air: 6 cm
12:38:18.713 -> PIR Status: Tangan Tidak Terdeteksi 5 4,550 444 437 4,44 4,48 4,44 1,5% off on off
12:38:18.757 -> Ketinggian Air: 6 cm v cm
[ diioscroll [ Show tmestamp Newline « | [s600baud | | dear output 6 5(:,310 513 5,06 5,06 499 5,06 0,9% off on off
From the figure 13, it can be observed that the measurements for 550
| . . . 7 o 54 54 54 | 543 | 548 | 15% off on off
water height and hand movement are displayed in real-time. The
. . . 6,00
data is updated automatically every second, allowing for 8 om | 595 | 591 | 59 [ 589 [ 595 [ 11% | off [ on off
continuous monitoring and evaluation. o | ©% | 653 | 650 | 640 651 | 653 | 05% | on [ off "“Zgz'”
Functional Test o [ 700 | 705 | soe [ 705 705 | 608 | 1e% [ on [ o | P
Functional Testing of Hand Detection Error Rate 1,09%
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Functional testing of the sterilizing liquid level detection was
conducted by measuring the distance between the liquid level and
the ultrasonic sensor. The testing began with the liquid height at
2.50 cm, and the liquid level was increased by 0.50 cm increments
until reaching 7.00 cm. There were 10 different height levels, with
each level tested 5 times.

Functional Testing of Mist Maker

Functional testing of the mist maker was conducted to evaluate
the system's ability to convert sterilizing liquid into mist. The test
results are shown in the table below.

Table 8 Functional Testing of Mist Maker

Time Liquid to Mist Conversion Avera Average
N . (ml) per
o} (minut ge minute
es) | 1l m | v | v (ml) (i)
18, | 28, | 18, | 18, | 18, 18,32
1. 1 2 4 4 ) 4 18,32
36, | 37, | 37, | 36, | 37, 18,46
2. 2 8 0 0 8 0 36,92
54, | 54, | 54, | 54, | 54, 18,11
3. 3 0 6 4 5 4 54,32
72, | 72, | 72, | 72, | 72, 18,13
Y10% 1ol e |6 | 4|6 |
90, | 90, | 90, | 90, | 90, 18,14
5. 5 4 1 8 6 8 90,72
18,232m
Average Im

unctional testing of the mist maker was performed by measuring
the amount of sterilizing liquid converted into mist. The tests
were conducted 5 times for durations ranging from 1 to 5 minutes
using two mist makers. The average amount of sterilizing liquid
converted into mist was 18.232 ml/min or approximately 1093.92
ml/hour (546.96 ml/hour per mist maker), which aligns with the
mist maker’s datasheet output of 500-550 ml/hour.

Functional Testing of Sterilization Notification

Functional testing of the sterilization notification was conducted
to evaluate the system's ability to notify the user that the
sterilization process is complete. The test was conducted 10
times, and the time before the buzzer sounded was measured
using a stopwatch. The system is programmed to run the
sterilization process for 15 seconds. The test results are shown in
the table below.
Table 9 Functional Testing of Sterilization Notification

No. Time Measured by Stopwatch Error
(seconds)

1. 15,65 4,3%
2. 14,86 0,9%
3. 15,04 0,2%
4. 15,10 0,6%
5. 15,35 2,3%
6. 15,21 1,1%
7. 15,12, 0,8%
8. 15,29 1,9%
9. 15,41 2,7%
10. 15,51 3,4%

Average Error 1,82%

From the table obtained from 10 trials, the total or average error
was 1.82%, resulting in a success rate of 100% - 1.82% = 98.28%.
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CONCLUSIONS

Based on the tests and analysis conducted on the Microcontroller-
Based Hand Sterilization Device with Mist, the following
conclusions can be drawn:

1. The system successfully detects hand movement using the
Passive Infrared (PIR) sensor within a distance of 20 cm and
an angle range of 45° to 135°, achieving a success rate of
100%

2. The system can convert the sterilizing liquid into mist using
the mist maker, with an average conversion rate of 182.32 ml
per minute.

3. he system can measure the height of the sterilizing liquid in
the storage container using an ultrasonic sensor, achieving a
success rate of 98.91%

4. The system provides notifications to the user via a buzzer
after the sterilization process is complete, achieving a success
rate of 98.18%.
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