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Abstract: In today’s fast-paced world, convenience and energy efficiency go hand in hand. The Automatic
Fan Regulator is a smart solution designed to adjust a fan’s speed automatically based on the surrounding
temperature. Instead of relying on manual control, this system uses a temperature sensor—typically a
thermistor or digital temperature sensor—to continuously monitor room conditions. When the temperature
rises, the fan speed increases to provide better cooling. Likewise, when the room cools down, the fan slows
down, conserving energy and reducing wear on the motor.

At the core of the system is a microcontroller (such as an Arduino or any basic embedded system), which
processes real-time temperature data and adjusts the fan speed accordingly through a motor driver or
triac-based circuit. This setup not only ensures consistent comfort but also promotes better power
efficiency, especially in places where climate conditions fluctuate often.

The Automatic Fan Regulator can be applied in homes, offices, or industrial settings and can easily be
integrated with other smart systems. It represents a step forward in automation and smart living by
minimizing manual effort and maximizing user comfort with minimal energy waste...
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I. INTRODUCTION
In our daily lives, fans are one of the most commonly used electrical appliances, especially in warmer climates.
Whether it's at home, in schools, or in workplaces, fans help us stay cool and comfortable. However, in most traditional
setups, fan speed is controlled manually. We turn the regulator knob or press buttons to increase or decrease the speed
depending on how hot or cool we feel. While this works, it can be inconvenient and inefficient, especially when the
temperature keeps changing or when the user is not near the fan. That’s where the idea of an Automatic Fan Regulator
comes in.
The Automatic Fan Regulator is a system designed to automatically control the speed of a fan based on the temperature
of the room. This means you don’t have to constantly adjust the fan yourself—it senses how warm the environment is
and changes the speed accordingly. When the room temperature rises, the fan speeds up to cool the room faster. When
the temperature drops, it slows down to save energy and maintain comfort. This smart system takes over a simple,
repetitive task and makes it more efficient.
The heart of this system lies in the combination of a temperature sensor, a microcontroller, and a fan control circuit.
The temperature sensor (like an LM35 or DHT11) continuously monitors the room temperature and sends that data to
the microcontroller (such as an Arduino, PIC, or any basic embedded system). The microcontroller then processes this
data and decides what fan speed is appropriate for the current temperature. This decision is passed on to the fan through
a control circuit—either using PWM (Pulse Width Modulation) for DC fans or a TRIAC-based control for AC fans.
What makes this project interesting and useful is how it brings together comfort, automation, and energy efficiency. In
a traditional manual system, fans are often left running at high speeds even when they’re not needed, leading to
unnecessary power consumption. With an automatic system, the fan only runs as fast as it needs to, helping save
electricity and reducing the strain on the appliance.
This kind of system is especially useful in places like bedrooms, hospitals, elderly care homes, or smart buildings where
maintaining a consistent and comfortable environment is important and manual adjustments might not always be

Copyright to IJARSCT DOI: 10.48175/568 377

www.ijarsct.co.in ISSN

| 2581-9429 |}
R\ UARSCT /7




({ IJARSCT

xx International Journal of Advanced Research in Science, Communication and Technology |

IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal y
ISSN: 2581-9429 Volume 5, Issue 6, April 2025 Impact Factor: 7.67

possible. Additionally, it can be a stepping stone toward more advanced home automation systems, showing how
simple electronic components and sensors can work together to make our lives easier.

In summary, the Automatic Fan Regulator is a practical and efficient solution that addresses a common real- world
problem. It demonstrates how even basic automation can have a big impact on comfort, energy usage, and everyday
convenience. With the increasing popularity of smart home technologies, systems like this are becoming more relevant
and valuable in modern living.

II. LITERATURE SURVEY
Chapter 1: Introduction to Fan Speed Control Systems
In the early days, fan regulators were simple mechanical devices that relied on resistors to control the speed of ceiling
or table fans. These traditional systems, although functional, were not energy-efficient. They worked by wasting excess
electrical energy as heat in the resistor. The drawback was clear: higher speed meant less power loss, while lower
speeds consumed nearly the same power but with more heat dissipation.
The introduction of electronic regulators, especially those using TRIAC-based phase control methods, marked a
significant improvement. These regulators adjusted voltage without significant power loss, making them more efficient
and compact. However, even these systems remained manual, requiring the user to adjust fan speed depending on the
weather or comfort level.

Chapter 2: Rise of Automation in Home Appliances

With the increasing interest in automation and smart living, researchers and engineers began integrating sensors and
microcontrollers into home appliances. This allowed everyday systems to become more responsive to environmental
conditions. In the case of fan regulation, the idea was to create a temperature-based control system that could
automatically adjust the speed of the fan depending on the room temperature.

Academic papers and DIY electronics projects started showcasing prototypes that used components like the LM35 or
DHTI11 temperature sensors, paired with microcontrollers such as Arduino or PIC. These microcontrollers processed
the temperature data and used PWM (Pulse Width Modulation) or phase control to regulate fan speed. Such systems not
only improved user convenience but also offered better energy efficiency.

Chapter 3: Review of Sensor-Based Fan Control Systems

A number of experimental projects and academic studies have demonstrated the effectiveness of using temperature
sensors for automatic fan regulation. Most of them follow a basic model:

* A sensor detects room temperature.

* A microcontroller processes the sensor data.

* The fan speed is adjusted using a driver circuit or a TRIAC-based control.

One frequently cited project used the Arduino Uno in combination with an LM35 temperature sensor. As the room
temperature increased, the Arduino gradually increased the fan speed using PWM. When the temperature decreased, the
fan speed automatically reduced, making it a smooth and efficient solution.

These projects validated that such systems could be built using low-cost, off-the-shelf components, making them ideal
for personal, academic, or small commercial applications.

Chapter 4: Energy Efficiency and Smart Living Trends

In recent years, there has been a global push toward reducing unnecessary energy consumption, both for cost-saving
and environmental sustainability. According to various studies, fans and lighting systems in homes and offices often run
at full speed even when not needed. This results in wasted electricity and increased utility bills.

Research has shown that automated fan systems can significantly reduce energy use by matching fan performance with
actual need. The benefit is twofold:

1. Comfort is enhanced because the environment remains stable without manual adjustments.

2. Energy is conserved, especially in larger spaces where multiple fans operate for long per1ods
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The integration of simple automation like an automatic fan regulator is a practical step toward building smarter and
greener homes.

Chapter 5: Limitations of Existing Systems and Research Gaps

While high-end smart home systems offer centralized climate control—including smart fans—most of these systems are
costly and complex, often requiring internet connectivity, mobile apps, and advanced hardware.

For users looking for a budget-friendly, standalone solution, many current options are either too basic (manual
regulators) or too expensive (fully integrated IoT systems). This is where automatic fan regulators based on
microcontroller logic shine—they fill the gap by offering a balance of simplicity, affordability, and automation.
However, challenges still exist:

* Calibration of sensors can affect accuracy.

* The response time of the system may vary depending on the programming.

* Integration with other appliances remains limited in simpler setups.

These areas present opportunities for further research and enhancement.

III. METHODOLOGY
Chapter 1: Overview of the Methodology
This project aims to design and implement an Automatic Fan Regulator that adjusts the speed of a fan based on real-
time room temperature. To achieve this, we use basic electronic components like a temperature sensor, microcontroller,
and a fan speed control circuit. The system continuously monitors the surrounding temperature and adjusts the fan
speed accordingly without any manual intervention.
The entire methodology can be broken down into the following main stages:
* System Design
» Component Selection
* Circuit Design
* Programming
* Testing & Calibration

Chapter 2: System Design

2.1 Block Diagram

The system consists of the following functional blocks:

» Temperature Sensor (e.g., LM35 or DHT11)

* Microcontroller Unit (e.g., Arduino Uno)

* Fan Driver Circuit (e.g., transistor or TRIAC)

* Cooling Fan (AC or DC)

* Power Supply

Each block has a specific role, and together they create a closed-loop system that responds to environmental
temperature changes.

2.2 Working Principle

The temperature sensor continuously measures the room temperature and sends the data to the microcontroller. The
microcontroller processes this data using a simple algorithm and decides the appropriate speed for the fan. Based on
this decision, the microcontroller sends a signal to the fan driver circuit to adjust the fan’s speed accordingly.

Chapter 3: Component Selection
3.1 Temperature Sensor
» LM35: Provides an analog output voltage directly proportional to the temperature. It’s accurate and easy to

use.
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* Alternative: DHT11 (digital output, can measure both temperature and humidity).
3.2 Microcontroller

* Arduino Uno is chosen due to its simplicity, ease of programming, and large community support.
« It reads the temperature sensor data, processes it, and controls the fan speed using PWM or logic signals.

3.3 Fan & Driver Circuit
* DC Fan: If using a DC fan, speed can be controlled via PWM (Pulse Width Modulation).
* AC Fan: If using an AC fan, a TRIAC-based control circuit is used to vary voltage.

3.4 Power Supply
* The microcontroller runs on 5V (supplied by USB or voltage regulator).
* The fan may require a separate power source, depending on its rating.

Chapter 4: Circuit Design

4.1 Sensor to Microcontroller Interface

» The LM35 sensor is connected to an analog pin of the Arduino.

« It provides a voltage output of 10 mV/°C, which is read and converted into a temperature value in code.

4.2 Fan Control Circuit
* For DC fans: A transistor like TIP122 or MOSFET acts as a switch to vary fan speed via PWM.
* For AC fans: A TRIAC and diac-based phase control circuit are used to control AC voltage.

4.3 Full Circuit Connection

* Sensor — Microcontroller analog pin

* Microcontroller digital/PWM pin — Driver transistor base/gate

* Transistor output — Fan

* Proper resistors and protection diodes are included for safe operation.

Chapter 5: Programming the Microcontroller
5.1 Code Logic

* Read analog temperature input.

* Convert sensor reading to Celsius.

* Define temperature thresholds (e.g.,

0 <25°C: Low speed

0 25°C-30°C: Medium speed

0 30°C: High speed).

» Send PWM signal to control fan speed.

5.2 Example Logic Table
Temperature Range Fan Speed Level
< 25°C Off or very low

25-30°C Medium

Temperature Range Fan Speed Level
>30°C High

5.3 Code Optimization
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* Include delays to avoid unnecessary rapid switching.
* Use smoothing or averaging to avoid sharp changes in fan speed due to sensor noise.

Chapter 6: Testing and Calibration

6.1 Initial Testing

* Test each component separately: sensor accuracy, fan driver response, and microcontroller logic.
* Ensure sensor readings are stable and accurate using a multimeter or serial monitor.

6.2 System Integration Testing
* Once the full system is wired up, observe how the fan responds to different temperatures.
* Use a hairdryer or cooling spray to artificially change the temperature and test responsiveness.

6.3 Calibration
* Fine-tune temperature thresholds based on user preference or comfort level.
* Adjust PWM duty cycles or voltage levels to set appropriate fan speeds.

Chapter 7: Final Implementation and Housing
7.1 Assembly

* Place components on a PCB or breadboard.

* Ensure secure connections and insulation.

7.2 Enclosure
* Use a small plastic or acrylic box to house the components safely.
* Cut slots for airflow, sensor exposure, and wiring.

IV. FINDINGS
Chapter 1: System Behavior and Responsiveness
1.1 Automatic Response to Temperature
One of the most noticeable and successful findings was how smoothly the system responded to changes in room
temperature. When the sensor detected a rise in temperature, the fan speed automatically increased. Conversely, when
the temperature dropped, the fan slowed down without needing any manual input.
Example:
When the room temperature was increased using a hairdryer (to simulate a hot afternoon), the fan speed ramped up
within seconds. As the room cooled naturally, the fan adjusted back to a lower speed smoothly.

1.2 Real-Time Monitoring
The temperature sensor (LM35 in our case) provided accurate readings that were reflected in real-time. This made the
system capable of adapting quickly and consistently.

Chapter 2: Fan Speed Control Accuracy

2.1 Effective PWM or Voltage Control

The fan control worked effectively through PWM (Pulse Width Modulation) when using a DC fan. The speed levels

were clearly noticeable and proportional to the temperature range.

Example:

* At 24°C: The fan barely spun or stayed off.

* At 28°C: The fan moved at medium speed.

* At 32°C and above: The fan reached full speed.

This confirmed that the logic defined in the program accurately translated into actual speed changes
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2.2 Stable Fan Operation
The fan didn’t fluctuate or jitter, thanks to smoothing techniques in the code. Adding small delays and averaging the
temperature input helped avoid unnecessary speed jumps due to sensor noise.

Chapter 3: Energy Efficiency and Power Usage

3.1 Energy Saving at Lower Temperatures

A key benefit observed was that the fan didn't run unnecessarily at full speed, especially during cooler parts of the day.
This naturally resulted in reduced power usage.

Example:

In a room with temperatures below 26°C (common in the morning or at night), the fan either stayed off or ran at a very
low speed. This would save a significant amount of energy over time compared to leaving the fan running all night at
high speed.

3.2 Load Handling
The driver circuit handled the load well, whether it was a small DC fan or a medium-sized AC fan (when tested with a
TRIAC circuit). There was no overheating or voltage drop, which proves the hardware selection was adequate.

Chapter 4: User Comfort and Convenience

4.1 No Manual Adjustment Needed

The user no longer had to get up or reach for a switch or regulator knob. The system worked silently and adjusted to the
environment on its own.

Example:

During a long working session in a home office, the user reported not needing to touch the fan once—comfort was
maintained passively by the system.

4.2 Improved Comfort Consistency
Because the fan adjusted based on real-time temperature rather than fixed settings, it maintained a more consistent
comfort level throughout the day.

Chapter 5: Limitations and Observations

5.1 Sensor Placement Matters

It was found that placing the sensor too close to the fan or an open window gave inaccurate readings due to airflow or
sunlight. Proper sensor positioning is important for the system to perform well.

5.2 Gradual Speed Shifting Is Better
Sudden changes in fan speed were initially uncomfortable. This was improved by making the speed change in steps or
gradually using PWM smoothing. This resulted in more natural performance.

V. DISCUSSION AND CONCLUSIONS
Discussion
The Automatic Fan Regulator project was built around a simple but powerful idea: to adjust the speed of a fan
automatically based on the surrounding temperature, removing the need for manual control. Through the design and
testing phases, several important insights emerged, both technically and practically.
One of the most satisfying observations was how the system responded in real time to changing temperatures. When the
environment got warmer, the fan gradually increased its speed to provide more airflow. As the temperature dropped, the
fan reduced its speed, which not only made the room feel more comfortable but also saved energy. This kind of
dynamic control isn't possible with traditional fan regulators, which stay fixed until manually changed.
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The sensor and microcontroller pairing (LM35 and Arduino) proved to be a great choice for beginners or budget-
friendly automation setups. The temperature readings were reliable, and the fan speed logic based on defined
temperature thresholds worked smoothly. This showed how accessible and effective basic automation can be, even
without complicated or expensive components.

Another important takeaway was the system’s impact on user convenience. Once set up, there was no need for constant
adjustments, especially helpful during sleep or while working. The system became a sort of silent assistant in the
background, adjusting airflow according to the user’s comfort.

That said, a few challenges also came up. For instance, sensor placement mattered a lot—placing it too close to heat
sources or windows led to misleading readings. Similarly, when temperature fluctuated too rapidly (for example, if
someone walked past the sensor with a hot cup of tea), the fan speed might change too quickly. These edge cases
highlighted the importance of filtering or smoothing sensor data in the code.

Also, while the fan responded well overall, AC fans required more complex control circuitry using TRIACs, which
were a bit more sensitive and required careful insulation and timing adjustments. This wasn’t a major issue but added
some extra attention compared to the simpler DC fan + PWM method.

Conclusion

The Automatic Fan Regulator project set out to solve a simple, everyday problem: adjusting fan speed manually based
on temperature changes. Through the use of basic electronics like a temperature sensor, microcontroller, and a fan
control circuit, the system was successfully designed to automatically change fan speed depending on the surrounding
temperature. And the results were both practical and meaningful.

One of the most satisfying outcomes of the project is how smoothly the system worked. It didn’t just function—it
responded. When the room got warm, the fan gradually picked up speed. When it cooled down, the fan slowed itself, all
without anyone needing to touch a switch. This automatic behavior provided noticeable comfort, especially during
sleep or busy work hours when adjusting a fan manually can be inconvenient or distracting.

Another major takeaway is the system’s energy-saving potential. Fans often run at high speed even when they don’t
need to, especially in homes or offices where people forget to adjust them. By only using as much power as needed, the
automatic regulator contributes to lower electricity consumption, making it a small but meaningful step toward more
sustainable living.

What also makes this project special is how affordable and accessible it is. The components used are commonly
available, low-cost, and easy to work with, which means anyone—from students to hobbyists—can build or improve
upon this system. It proves that automation doesn’t have to be expensive or complicated to be useful.

Of course, there’s always room to grow. The system could be improved by adding more sensors, remote controls, or
even integrating with mobile apps or smart home platforms. But even in its basic form, this project clearly shows the
power of combining simple electronics with smart thinking.
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