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Increasingly sophisticated technology has a major impact on the creation of
innovations in the development or creation of new electronic devices Fans
are conventional electronic devices that are often used as air circulation
regulators during hot weather. To overcome this problem, sensor technology
can be used to detect the presence of humans and regulate the fan

automatically. Using ultrasonic sensors, the fan can be set to turn on or off
according to the distance or presence of people around it. A fan is considered
a flexible air conditioner because it can be easily moved from one place to
another. In this mode, the system works based on the ultrasonic distance
sensor HC-SR04, the reading from the sensor is used as a parameter to turn
- . the fan on or off using Adapters are devices that function to convert AC
Distance Detection voltage to DC, meaning that alternating electric current (AC) voltage will be
Arduino-Based System converted to unidirectional electric current voltage (DC). In principle the
Smart Fan working principle of the adapter, it can be said to function as a power supply
device.
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1. Introduction

Increasingly sophisticated technology has a major impact on the creation of innovations in the
development or creation of new electronic devices. This innovation was developed to facilitate people's daily
activities and save time and energy. Indonesia is a tropical country with two seasons, namely summer and
rainy season [1]. Global warming is one of the serious problems faced by humans in various parts of the
world. Currently, the condition of the earth is increasingly concerning. An erratic climate and rising sea
levels are the real impacts of global warming that we can see firsthand [2]. In some cities in Indonesia,
overcrowding has led to high temperatures and regular deforestation to build new settlements

The increasing global temperature has become one of the major environmental challenges affecting
human life in various aspects. Rising temperatures not only influence outdoor conditions but also
significantly impact indoor environments, where people spend a large portion of their daily activities. High
room temperatures can reduce comfort levels, decrease productivity, and negatively affect health, particularly
when individuals are in enclosed spaces with limited air circulation. The situation becomes even more
uncomfortable during the dry season or in regions that experience consistently high temperatures throughout
the year. As a result, maintaining a comfortable indoor environment has become an important concern for
many households and workplaces.

209

Jurnal Teknologi dan Open Source, Vol. 9, No. 1, June 2026: 209 - 216


https://creativecommons.org/licenses/by-sa/4.0/
mailto:mhdalfasya47@gmail.com

Muhammad Nuhkenda Alfasyah et al... e-ISSN: 2622-1659

One of the most commonly used devices to improve indoor comfort is a fan. Fans function by
circulating air within a room, creating a cooling effect that helps reduce the sensation of heat experienced by
occupants. Compared to air conditioners, fans are generally more affordable, energy-efficient, and portable,
making them a popular choice for many families. Their ease of use and relatively low operating costs have
contributed to their widespread adoption in homes, offices, classrooms, and other indoor environments. In
many households, fans are used daily to provide a more comfortable atmosphere for activities such as
studying, working, resting, and sleeping[3].

Despite their benefits, conventional fans are typically operated manually, requiring users to turn
them on or off according to their needs. In practice, many users often forget to switch off the fan when
leaving a room or moving to another location. As a result, the fan may continue operating even when there
are no people present in the room. This unnecessary operation leads to inefficient energy consumption and
contributes to higher electricity costs. Although the power consumption of a single fan may seem relatively
small, continuous operation over extended periods can result in significant energy waste, especially when
multiple fans are used within a household or building[4].

In addition to increasing electricity consumption, leaving a fan running continuously can also reduce
the lifespan of the device. Electrical and mechanical components are subject to wear and tear during
operation, and prolonged use may accelerate component degradation. Consequently, maintenance
requirements may increase, and the likelihood of equipment failure becomes higher. From an environmental
perspective, unnecessary energy usage also contributes indirectly to increased electricity demand, which may
lead to greater energy production and associated environmental impacts[5].

To address these issues, there is a growing need for smart fan systems that can operate automatically
based on the presence of users. By integrating sensors and automated control mechanisms, a fan can be
programmed to detect whether a person is present within a certain range and adjust its operation accordingly.
Such systems can help reduce energy waste by ensuring that the fan only operates when needed.
Furthermore, automatic control enhances user convenience by eliminating the need for manual operation
while maintaining a comfortable indoor environment[6].

Therefore, the development of an automatic fan control system represents an effective solution for

improving energy efficiency, reducing operational costs, and enhancing user comfort. The implementation of
sensor-based technologies can support smarter energy management practices and contribute to the broader
goal of sustainable and environmentally friendly technology utilization in everyday life.
To overcome this problem, sensor technology can be used to detect the presence of humans and regulate the
fan automatically. Using ultrasonic sensors, the fan can be set to turn on or off according to the distance or
presence of people around it. A fan is considered a flexible air conditioner because it can be easily moved
from one place to another. Running a fan for hours without a break can waste electrical energy. Electrical
energy savings can be overcome by using ultrasonic sensors[3]. This makes it easier for one to time the fan
turns on and off, avoiding the use of electricity This will not only save energy, but also increase comfort by
avoiding the fan turning on aimlessly[7].

2. Research Method

This research was made because the climate in Indonesia is very hot, especially in the city of
Palembang the temperature can reach 30 degrees and if the frequency of using the fan is usually we often
forget to turn it off, therefore I use an automatic fan system using an ultrasonic sensor, this sensor will work
if there is an object approaching and for the user it can save electricity[8].

2.1 Data Collection Methods

Data Collection Method The data collection method is a method or way to obtain the required data.

The methods used are

1. Observation A method of data collection obtained based on direct observation on the research object
to obtain the necessary data and an overview of the things needed. In this case, what is observed is
the difficulty of analysts in understanding the script of existing applications to support the business
process reenginerring.

2. Literature Study Literature study is collecting data from books or literature that have been compiled.
In general, these books contain a theoretical foundation that is systematically arranged. Literature
studies are more required in design.

2.2 Design and System Implementation

This research was made because the climate in Indonesia is very hot, especially in the city
of Palembang the temperature can reach 30 degrees and if the frequency of using the fan is usually
we often forget to turn it off, therefore I use an automatic fan system using an ultrasonic sensor, this
sensor will work if there is an object approaching and for the user it can save electricity. This block
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diagram aims to show a running sketch of an automatic fan using an ultrasonic sensor, This block
diagram visualizes how the flow of all components so that the ultrasonic sensor can read the
distance of the object[4].

Sensor Ultrasonic

Y

Breadboard Arduino

A4

Apakah Jarak < 50m ?

Marikan Klpas (Relay Off) Relay » Nyalakan Klpas (Relay ON)

Figure 9. Block Diagram Sketch

This study was conducted to address the challenges posed by high temperatures in Indonesia, particularly
in Palembang, where daily temperatures frequently exceed 30°C. Fans are commonly used to improve indoor
comfort; however, users often forget to switch them off when they are no longer needed, resulting in
unnecessary electricity consumption. To overcome this issue, an automatic fan control system utilizing an
ultrasonic sensor was developed. The sensor detects the presence and distance of nearby objects, enabling the
fan to operate only when required. The proposed block diagram illustrates the interaction between system
components and demonstrates how sensor data are processed to control fan operation efficiently.

2.3 Flowchart Research

Inisialisasi Sensor
dan Retay

Baca Jarak sensor

Apakah Jarak <= 50 cm [
=50 cm?

Kipas Mati

Kipas Memyala

Sensor Mendeteks| Relay Tidak akiif

Relay Aktif

=D

Figure 10. Flowchart Sketch
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Stages of Flowchart
The following are the steps if you want to run an automatic fan using an ultrasonic sensor, namely[5]:

1. The first stage the user must set up the tool

2. The second stage of the user connecting the prepared tool

3. The third stage of the user initializing the tool system

4. The fourth stage of the user performs the ultrasonic sensor measurement

5. The fifth stage of the user should check the distance and control of the relay

6. The sixth stage of the user repeats the sensor reading

2.4 Research Methods

This research was made because the climate in Indonesia is very hot, especially in the city of

Palembang the temperature can reach 30 degrees and if we use the fan often, we often forget to turn it off,
therefore I use an automatic fan system using an ultrasonic sensor, this sensor will work if there is an object
approaching and for the user to save Electricity[6].

2.5 Early Network
This is the Initial Series in the manufacture of automatic fans using ultrasonic sensors. This circuit is
composed of components that are connected to each other to connect the electrical flow as shown in Figure
3.2. This component consists of a microtron, an inductor, and a sensor assembled according to its function.

Figure 11. Sketch of the Initial Network

As shown in figure 11 above, the structure and arrangement of jumper cables are formed, here is
the arrangement of jumper cables that are interconnected with each other, then a table of connected pins
is made as shown below:

Table 1. Sensor Ultrasonic HC-Sr04

Pin Connect

Vce 5V Arduino

Gnd Mr. Arduino
TrigPin Pin 10
EchoPin Pin 9
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Table 2. Relay

Pin Connect

Vcee 5V Arduino

Gnd Mr. Arduino
In Pin 13 Arduino

Table 3. Power Suplly

Pin Connect
Positive power suplly COM relay
Ground power suplly Ground fan
Table 4. Fan
Pin Connect
Fan Positive NO relay
Ground fan Ground power suplly

3. Result and Discussion

This automatic mode testing stage is carried out with the aim of finding out whether the system
created is in accordance with the existing system design. Once all the parts have been assembled correctly
and the program has been downloaded to Arduino Uno then the next step is to test the tool on the ultrasonic
sensor. By placing an object in front of the ultrasonic sensor to detect if it is below 50cm. If the appliance is
working, the fan will turn on as shown below[7].

Figure 12. Tool Testing

Based on the sensor testing conducted, it was found that the ultrasonic sensor successfully detected the
presence of objects placed in front of it throughout the entire testing process. The sensor was able to
continuously measure the distance between the sensor and the object and transmit the data to the
microcontroller without significant interruption. During the experiment, the measured values displayed on the
serial monitor remained relatively stable, indicating that the sensor operated consistently under the given
environmental conditions.

The test results demonstrate that the ultrasonic sensor has good performance in detecting objects and
measuring distances accurately within its operating range. The readings obtained corresponded closely to the
actual conditions in the room, showing that the sensor was capable of responding effectively to changes in
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object position. Furthermore, no significant fluctuations or irregular readings were observed during normal
operation, which indicates a reliable level of measurement precision.

The serial monitor output was used to observe and verify the sensor readings in real time. Through this
monitoring process, it was possible to evaluate the responsiveness and stability of the sensor during
operation. The results confirm that the ultrasonic sensor is suitable for use in the automatic fan control
system, as it can accurately detect the presence of nearby objects and provide the necessary input data for
controlling the fan. Figure 10 illustrates the sensor readings displayed on the serial monitor during the testing
phase[8].

Figure 13. Sensor Reading Results

Next, to run this arduino board, we have to install the arduino IDE application so that when we
make a program, we can directly enter it into arduino by choosing what board we use and what fort we want
to use, after that we have to verify first after success we just upload the code we want to run[9].

In this program to make an automatic fan tool using sensors, it was successful. So a code is created
specifically designed for the program that we create using the arduino IDE application to run the program.
This is the source code created for automatic fans using the ultasonic sensor[10].

Figure 14. Source Code
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4. Conclusion

With this, based on all the results above, all the conclusions that are obtained are: in the test of the
automatic fan device that uses an ultrasonic sensor is successfully run and functions if there is an object that
is close to or within the range of the sensor below 100cm, then the sensor will give a command to the arduino
to give a command to the relay to activate the access to the electric current to the relay and the fan will turn
on. On the other hand, if the sensor does not detect the presence of objects below 100cm then the sensor will
not give a command to the arduino and arduino will not give a command to the relay to activate, That's the
conclusion I can give. For further research this can be suggested to combine both sensors such as temperature
sensors and ultrasonics, with additions such as being accessible through smartphones so that users if they feel
cold can control to turn off the fan.
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