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ABSTRACT

This research aims to design a prototype of an Internet of Things (loT)-based temperature and humidity
monitoring system. This tool is designed using the Blynk platform implemented in the Air Handling Unit
(AHU) at Juwata Tarakan Airport. This system uses ESP32 as a microcontroller, DHT22 sensor, and OLED
LCD and the Blynk application as monitoring media. In this research, | used the Research and Development
(R&D) method with the stages of problem identification, design, testing, product revision, and conclusion. The
test results show that the system can monitor temperature and humidity in real-time, provide automatic
notifications when the temperature exceeds the threshold, and facilitate technicians in supervision without
having to be physically present on site. This system can be applied not only at airports, but also in commercial
buildings and other public facilities that require an efficient temperature and humidity monitoring system
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INTRODUCTION An Air Handling Unit (AHU) is a
As the primary means of air system used to regulate air quality within a
transportation, airports play a vital role in building. AHUs regulate temperature,
connecting regions and supporting public humidity, and air quality within a building
mobility. In this context, the availability of (Bychkov et al., 2024). According to data
reliable and sustainable energy is crucial from the Ministry of Civil Aviation
for maintaining smooth  operations, website, the terminal area of Juwata
security, and efficiency of airport services. Tarakan Airport is 1,250 m2. The author's
Law of the Republic of Indonesia No. 1 of direct observations indicate that there are
2009 and Government Regulation No. 70 three AHUs at Juwata Tarakan Airport.
of 2001 concerning Airports emphasize Each AHU handles one area, including the
that airports are not only landing points for check-in area, waiting area, and passenger
aircraft, but also service centers arrivals area (Barbiero et al., 2023).
encompassing various government and One important aspect of capacity
economic activities (Ashraf & Heavey, fulfillment is planning cooling capacity at
2023). Activities taking place at airports airports. Temperature and humidity not
related to passenger arrivals, departures, only play a role in providing comfort but
and transit are influenced by various also affect passenger health (Dania et al.,
factors such as surges in traffic during the 2023). Therefore, the issue that will be
holiday season, utilization of existing discussed in this research is the
airport facilities and services, and route modernization of the wuse of IloT
shifts and flight delays. Therefore, airport technology to improve the efficiency and
management and operational technicians effectiveness of daily operational work at
need to be efficient in their work, as Juwata Tarakan Airport. loT technology
efficiency is one measure of airport simplifies and increases the effectiveness
performance (Solihah et al., 2024). of work by enabling instant data collection
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and analysis from various sources, such as
sensors, equipment, and connected devices
(Ceccarelli et al., 2024). With IloT
technology, technicians can now monitor
temperature or humidity remotely directly
through sensor devices and internet
connections. Considering that work that
has been done manually and is quite
draining both energy and time (Pang et al.,
2025). The work in question is air
conditioning temperature which is the
standard level of service. This is important
because many jobs are still done manually,
which requires a lot of energy and time.
The work in question is air temperature
regulation that must meet the standard
level of service. This is because airports
are required to comply with standards and
regulations set by the government in the
aviation sector. The regulation in question
is PM 41 of 2023 concerning Airport
Services (Yu et al, 2023). Room
temperature settings must comply with
existing regulations, namely below 25°C,
in the check-in area, departure lounge, and
baggage claim area in accordance with PM
No. 41 of 2023. Therefore, monitoring
activities are needed to ensure the
implementation of service standards for
passengers that have been set by the
government. Temperature monitoring is
also carried out to determine temperature
conditions during busy periods or when
the number of passengers increases (Li et
al., 2023; Maimun et al., 2025; Woodward
et al., 2024).

This system is designed using the
ESP32 microcontroller, which excels in
power efficiency and WiFi network
connectivity, and is capable of handling
real-time data communications for the
Internet of Things (loT) (Fuchs & Lingnau,
2024; Labobar, 2024). The sensor used is
the DHT22 due to its ability to read
temperature and humidity with high
accuracy and respond quickly to
environmental changes, as has been
effectively implemented in research by (Li
et al., 2023; Theologou et al., 2024). The
Blynk application is used as a real-time
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data monitoring medium that supports the
digitalization of technical services at
airports (Flamini et al., 2023; Maimun et
al., 2025; Woodward et al., 2024). The use
of the ESP32 as the processing center of
this system enables energy efficiency and
reliable network connectivity, and can be
implemented in an automated monitoring
environment in public facilities such as
airports (Das et al., 2025; Muda, 2025).
This research was developed using the
Research and Development (R&D)
method which involves the stages of
problem identification, design, testing,
revision, and conclusion to produce a
system prototype that is ready for
functional implementation (Retuerto &
Andrade-Arenas, 2023).

Therefore, based on the above
problems, the author chose the title
"Prototype of Blynk-Based Air Handling
Unit (AHU) Temperature and Humidity
Monitoring System at Juwata Tarakan
Airport.” Ultimately, air temperature and
humidity monitoring can be carried out
automatically without interrupting
customer comfort at the terminal and
increasing the efficiency of existing work
and workers (Rygat et al., 2025)(Das et al.,
2025; Flamini et al., 2023; Muda, 2025).

METHODOLOGY
Method Of Collecting Data

The data collection method explains
the procedures for collecting data. In this
study, data were collected through
observation and documentation.
Observation is a data collection technique
that involves direct observation of
participants and the context involved in the
research phenomenon. This was done in
the field, namely in the Air Handling Unit
(AHU) area at Juwata Tarakan Airport,
North Kalimantan. Documentation was
carried out by collecting research-related
documents, such as real-time temperature
and humidity data. This confirms that
documentation is one of the main pillars in
qualitative data collection (Popov et al.,
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2023; Retuerto & Andrade-Arenas, 2023;
Rygat et al., 2025; Uchihira, 2022).

Data Processing

Data processing is the process of
obtaining data from each research variable
ready for analysis. Data processing
describes how data is processed using a

specific approach (qualitative/quantitative).

Data obtained from testing will be
processed quantitatively to calculate
sensor accuracy and power consumption

(Balaraju, 2020; Kadechkar, 2024;
Naranjo, 2025; Novrinaldi, 2023; Pitoyo,
2024).

Data Analysis

Data analysis provides an explanation
of the tools used. Data analysis according
to Sugiyono (2019) is the process of
systematically searching and compiling
data obtained from observations, field
notes, and documentation, by organizing
data into categories, breaking them down
into units, synthesizing them, arranging
them into patterns, selecting what is
important, and drawing conclusions so that
they are easy to understand. The stages of
data analysis include: Data Reduction,
Data Display, and Conclusion
Drawing/Verification (Fithri, 2025; Gopal,

2023; Ismagilov, 2021; Jiang, 2023;
Lukmandono, 2020).
RESULTS AND DISCUSSION
Research Results

The result of this research is a
prototype temperature and humidity

monitoring system that can work in real-
time by utilizing Blynk-based 10T
technology. This system is specifically
designed to monitor the performance of
the Air Handling Unit (AHU) at Juwata
Tarakan  Airport. Based on direct
observations in the field, temperature and
humidity conditions in several areas such
as the waiting room, check-in area, and
passenger arrival area are the main focus
in the implementation of this system. With
the government- etermined temperature
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limit below 25°C, the designed system is
able to accurately read environmental
conditions and send the data to mobile
devices via the Blynk platform.
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Picture 1. AHU Monitoring Systerﬁ
Wiring Diagram

The monitoring process is carried out
using a DHT22 sensor that reads
temperature and humidity, then sends it via
an ESP32 microcontroller connected to a
WiFi network. The data is then displayed
on an 12C OLED LCD screen and sent
simultaneously to the Blynk application on
a smartphone. Based on the trials
conducted, the system is able to provide
stable and consistent measurement results,
and can Dbe accessed remotely by
technicians or airport facility managers.
The advantages of this system lie in the
simplicity of installation, operational
efficiency, and its ability to present
environmental data quickly and accurately
without repeated manual intervention.
Presentation of Trial Data.

Trial Data Testing

TestingeSP32 microcontroller

The ESP32 is used as a control center,
collecting data from sensors and sending it
to Blynk. Test results show that the ESP32
is capable of:

« It lights up steadily with a 5V supply via
USB cable.

» Connects to a 2.4GHz WiFi network
within 3-5 seconds.

* Run the program with a 5 second delay
for temperature and humidity readings.
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» Display data in Blynk app with <1
second latency.

This microcontroller was chosen because it
has good processing speed and stable
connectivity capabilities, two things that
are very important for a real-time
monitoring system.

DHT22 Sensor Testing

The DHT22 sensor was chosen due to
its superior accuracy compared to the
DHT11. This sensor can read temperatures
ranging from -40°C to 80°C and humidity
up to 100%. Testing was conducted in a
mock-up AHU.

Table 1. DHT22 Sensor Testing

Time Temperature (°C) Humidity (%) Status
Morning 231 59 Stable
Afternoon 26.2 67 Active Notification
Afternoon 245 61 Stable
Evening 22.7 56 Stable

The results showed that the sensor
was able to provide consistent readings,
and the system was able to trigger
notifications at pre-set temperature
thresholds.

OLED Display Testing

An 12C OLED display is used as a
local display showing the current
temperature and humidity. Tests show that
the data is updated every 5 seconds, and
the text is clearly readable from a distance
of approximately 1 meter. The OLED
display allows technicians directly near the
device to view conditions without opening
the app.

Picture 2. OLED Display Testing

Data Analysis Results
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After conducting various tests on the
Blynk-based AHU temperature and
humidity monitoring system, data analysis
showed that this device has stable and
responsive performance. The DHT22
sensor can read temperature with an
accuracy of £0.5°C and humidity with an
accuracy of £2%, which is very important
for maintaining the AHU cooling system
operating in optimal conditions. Tests
conducted showed that the device is able
to detect quite small temperature changes
and provide early warning if the
temperature  condition  exceeds the
predetermined threshold.

Product Revision

During testing, several technical issues
were identified that affected the accuracy
and performance of the instrument. Based
on the evaluation and testing results,
several product revisions were required to
improve system performance and ensure
optimal  functionality  under  field
conditions.

1. Notification Settings Changes
During the initial testing phase of the
system, device notifications were set to
appear every second. However, after
evaluation, this setting proved to produce
excessive and spammy notifications,
disrupting user experience. Therefore, the
system was revised by changing the
notification interval to every minute.

2. Temperature Threshold
Adjustment on Notifications

The temperature threshold for notifications
in the Blynk app was initially set at 26°C.
Based on testing, 25°C was found to be a
more appropriate threshold for indicating
potential issues in the AHU cooling
system.  Therefore, the temperature
threshold was changed to 25°C.

Discussion of Research Results

The loT-based temperature and
humidity monitoring system developed in
this study aims to facilitate monitoring of
Air Handling Unit (AHU) performance at
Juwata Tarakan Airport. Testing results
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show that the system functions well and
meets expectations. Data from the DHT22
sensor can be sent in real time to the Blynk
smartphone application via the ESP32
device. Furthermore, temperature and
humidity information is displayed directly
on the OLED screen, allowing technicians
to perform checks without accessing
additional software. The use of the OLED
screen has proven effective, as it can
display data clearly even from a distance
of about one meter.

Overall, this system makes it easy for
technicians to monitor temperature and
humidity  quickly, accurately, and
efficiently. Furthermore, the system
automatically notifies any temperature
deviations, allowing for immediate
corrective action without having to wait
for scheduled manual checks. The results
of this development also demonstrate that
the system has significant potential for
application not only in airports but also in
other environments such as hospitals,
shopping malls, and office buildings that
require strict temperature and humidity
control.

Research Implications

Research on the Internet of Things (loT)-
based  temperature and  humidity
monitoring system in the Air Handling
Unit (AHU) at Juwata Tarakan Airport
provides several important implications,
particularly in the context of airport
technician operations:

1. Practical Solutions for Technicians at
Airports

This system provides a real solution for
technicians Monitoring AHU conditions
without the need for manual on-site
inspections. With real-time temperature
and humidity monitoring through the
Blynk app, technicians can monitor
environmental conditions anytime,
anywhere, and take faster and more
appropriate  action when abnormal
temperature and humidity changes occur.
2. Reducing Workload and Risk of Human
Error
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This automated system significantly
reduces the technician's workload. Routine
inspections can now be minimized because
the system automatically alerts if
temperature  or  humidity  exceeds
thresholds. This also reduces the risk of
delays in handling and human error in
recording environmental data.

3. Operational Efficiency and Time
Savings

With a more controlled notification system
(after revising the notification frequency),
technicians are no longer distracted by
repeated, short-term information and
receive only critical notifications. This
improves work efficiency, as technicians
can focus more on corrective actions rather
than repetitive monitoring.

4. Adaptation Potential in Other Areas

The successful implementation of this
system in the AHU opens up opportunities
for its application in various other airport
facilities, such as control rooms, server
rooms, or storage areas that require stable

temperature  and humidity. This
demonstrates the system's flexibility and
potential for adaptation to airport

infrastructure management more broadly.
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Picture 3. Mock Up Air Handling Unit
(AHU)
CONCLUSION

The research entitled "Prototype of
Blynk-Based Air Handling Unit (AHU)
Temperature and Humidity Monitoring
System at Juwata Tarakan Airport" has
successfully designed and developed an
Internet of Things (loT)-based monitoring
system wusing ESP32, DHT22 sensor,
OLED display, and Blynk application.
This system is capable of displaying
temperature and humidity data in real-time
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and sending automatic notifications if the
temperature exceeds a predetermined
threshold. During testing, the system
demonstrated stable performance and
consistent sensor readings.

During the development process, the
notification frequency was revised from
one second to one minute to avoid
disturbing users, and the temperature
threshold was adjusted from 26°C to 25°C
to be more responsive to temperature
changes. With a simple yet functional
design, this system is not only suitable for
use in airport environments, but also has
the potential to be applied in other places
such as offices, hospitals, and shopping
centers. Overall, the research objective of
creating a prototype temperature and
humidity monitoring system that is
practical, easy to use, and works in real-
time has been achieved, and provides a
real contribution to supporting technician
work efficiency and air environmental
comfort.

Although the developed prototype
system has performed well, there is still
room for improvement. The use of sensors
with higher accuracy and resilience to
extreme environmental conditions should
be considered to improve system
performance. Long-term testing is also
recommended to measure device durability
and data validity under various conditions.
Furthermore, the integration of cloud-
based data storage can support long-term
analysis and reporting. In the future,
developing a more intelligent system
through the integration of technologies
such as Al and machine learning could be
a further step so that the system is not only
reactive but also able to predict disruptions
early.
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