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Abstract -- Automatic devices becoming a basic part of life, but weather changes become hard to accept. During winter, we face
difficulties tolerating the freezing cold while weather becomes too warm in summers. Automatic room temperature control system
is an important application. The system of controlling automatically is achieved by using Arduino UNO-based microcontroller
system, understanding the switching operation of transistors, unidirectional current flow in diodes, the principle of operation of
motors, the resistance from the resistors etc. It is vital to keep your room at a temperature that is both cozy and economical with
energy. This research investigates the design and modeling of an online electronics simulation platform called Tinkercad for an
autonomous room temperature controller system. An output device, which is emulated in Tinkercad, is used by the system to
control the temperature of the room. A temperature sensor is used to monitor the ambient temperature. The advantages of utilizing
Tinkercad for simulation and prototyping are discussed in this paper, along with the features, benefits, and components of such
a system.[1]
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I. INTRODUCTION

Thermal comfort plays a significant role in our daily lives, impacting productivity, well-being, and energy consumption. Manual
temperature control can be inefficient, leading to discomfort and wasted energy. Automatic room temperature controller systems
address this issue by maintaining a desired temperature range. This paper presents a conceptual design for an automatic room
temperature controller system using Tinkercad. Tinkercad offers a user-friendly interface for simulating electronic circuits,
allowing for experimentation and verification before building the actual system. The automatic room temperature control system
is a project that uses Arduino Uno microcontroller and Tinkercad simulation software to maintain a stable temperature inside a
room. The project intends to create a cost-effective and systematic solution to modulate the temperature of a room automatically,
without any human intervention. With the help of various sensors, the system can monitor the temperature of the room, and based
on the readings, it can turn on or off the heating or cooling system. The project can be customized based on the user's requirements,
and it can be implemented in different settings, such as homes, offices, and industrial buildings. This project not only helps in
maintaining a comfortable environment but also helps in reducing energy consumption and ultimately helps in reducing the carbon
footprint. In this project, we will discuss the implementation of the automatic room temperature control system using Arduino
Uno and Tinkercad, and we will also explore the different sensors used to monitor the temperature of the room. [3,9,13]

II. APPLICATIONS:
Automatic room temperature controller systems have a wide range of applications beyond just homes. Here are some examples.
1. Residential:

e Homes: As discussed previously, these systems can maintain comfortable temperatures in homes while saving energy.

®  Greenhouses: Precise temperature control is crucial for plant growth. Automatic systems can ensure optimal
conditions for various plants.

®  Wine Cellars: Wine requires a stable and cool environment. These systems can maintain consistent temperature and
humidity levels.

2. Commercial:

e Offices: Maintaining comfortable temperatures improves employee well-being and productivity. Automatic systems
can adjust temperatures based on occupancy schedules.

e Hospitals: Hospitals require different temperatures for various areas, like patient rooms and operating theaters. These
systems can provide zone-specific control.

e Data Centers: Data center equipment generates significant heat. Automatic systems ensure optimal operating
temperatures for the equipment while minimizing energy consumption.
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3. Industrial:

Manufacturing Facilities: Many industrial processes require specific temperature control for product quality. These
systems can maintain precise temperature ranges.

Food Storage Facilities: Perishable food needs consistent and cool temperatures. Automatic systems can prevent
spoilage and ensure food safety.

Animal Husbandry: Livestock and poultry thrive within specific temperature ranges. These systems can create
optimal environments for different animals.

The applications extend beyond these examples. Essentially, any environment where maintaining a consistent temperature is
crucial can benefit from an automatic room temperature control system. [10,11,12]

III. ADVANTAGE & DISADVANTAGES:

Advantages: Automatic room temperature controller systems offer a multitude of benefits for both comfort and efficiency. Here's
a breakdown of some key advantages:

Enhanced Comfort: Automatic systems maintain a consistent temperature within a desired range. This eliminates
uncomfortable fluctuations and creates a more pleasant living or working environment.

Energy Efficiency: These systems prevent unnecessary heating or cooling by automatically adjusting to maintain the
set temperature. This reduces energy waste and lowers your electricity bills.

Cost Savings: Lower energy consumption translates directly to cost savings on your energy bills. Over time, these
savings can be significant.

Convenience: Automatic control eliminates the need for manual adjustments. You can set your desired temperature and
the system takes care of the rest, providing a user-friendly experience.

Improved Air Quality: Maintaining proper temperature and humidity levels can help reduce dust mites and mold
growth, leading to improved indoor air quality. (This benefit may require integration with humidity sensors).

Protection for Sensitive Items: Consistent temperature control can be crucial for protecting sensitive items in a room,
such as artwork, electronics, or certain types of furniture.

Scheduling and Automation: Some systems allow for scheduling temperature adjustments based on occupancy or time
of day. For example, you can program the system to lower the temperature at night when you're sleeping or raise it when
you leave for work.

Remote Monitoring and Control: Advanced systems can connect to the Internet of Things (IoT), allowing you to
monitor and adjust the temperature remotely using your smartphone or other device. [2,4,5,8]

Disadvantages: While automatic room temperature controller systems offer numerous benefits, there are also some limitations to

consider:

Initial Cost: The upfront cost of purchasing and installing the system, including sensors, microcontrollers, and
potentially new heating/cooling elements, can be a barrier.

Complexity: Depending on the chosen design, setting up and programming the system might require some technical

knowledge. Basic systems may be user-friendly, but advanced functionalities could require coding expertise.

Sensor Limitations: Temperature sensors may not perfectly capture the thermal experience of a room. Factors like
sunlight exposure or drafts can create microclimates that the system might not account for. This could lead to discomfort
for some occupants.
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System Failure: Like any electronic device, the system can malfunction. A malfunctioning sensor or a software bug
could lead to the system over-correcting or failing to maintain the desired temperature.

Lack of Individual Control: Automatic systems prioritize maintaining a set temperature throughout the room. This can
be inconvenient if occupants have different thermal preferences. For example, someone who feels cold easily might be
uncomfortable in a room set to a temperature suitable for someone who runs warm.

Limited Learnability: Simple automatic systems may not learn user preferences over time. More advanced systems
with occupancy sensors or user interfaces can address this limitation, but increase complexity. [6,7,12,18,20]

IV.METHODOLOGY:

The Automatic Room Temperature Control System using Tinkercad can be implemented through the following methodology:

1.

Designing the circuit: The first step is to design the circuit using Tinkercad. The circuit consist of an Arduino UNO
board, a temperature sensor, and a fan and a heater. The temperature sensor is connected to Arduino UNO board, which
reads the temperature values and sends them to the software.

Programming the Arduino: The next step to write the program code for the Arduino UNO board. The program code
should include the instructions to read the temperature values from the sensor and compare them to the desired
temperature threshold. If the temperature is below the threshold, the program code should activate the heater to increase
the room temperature, and if the temperature is above the threshold, it should activate fan and deactivate heater.
Testing the circuit: The next step is to test the circuit by stimulating it in Tinkercad.

Implementing the circuit: Once the circuit has been tested successfully, the final step is to implement it physically. The
components can be assembled on a breadboard and connected to the power source. The circuit can then be tested in a
real-world scenario to ensure its functionality.

By following these steps, the Automatic Room Temperature Control System using Arduino UNO can be successfully
implemented to maintain comfortable room temperatures automatically. [17,19]

V. FUTURES PROSPECTS & CHALLENGES:

Prospects: Integration with extra sensors: More extensive climate control may be made possible by adding humidity sensors.

Advanced control methods: Temperature regulation may be optimized by putting algorithms like Proportional-Integral-
Derivative (PID) control into practice.

Integration with the Internet of Things (IoT): By linking the system to the IoT, remote control and monitoring are
possible.

Constructing the tangible system: Real-world components may be used to build the actual room temperature controller
system, which is based on the Tinkercad simulation. [10,11,14,15]

Challenges: Systems for automatically controlling room temperature are always changing, but when we consider new features,
there are a few issues that need to be resolved:

1. Comfort perception and personalization:

Personal Preferences: Many of the current systems concentrate on keeping a constant temperature in a room. Individual
preferences will need to be taken into consideration in future systems with the addition of features like user profiles and
zoned temperature control.

Beyond Temperature: Aspects like humidity and air flow have an impact on thermal comfort in addition to temperature.
To produce a more complete comfort experience, future systems may incorporate more sensors and control functions.

2. Intelligent Algorithms and Artificial Intelligence:

Complex Environments: It can be difficult to maintain constant temperatures in buildings with several rooms, different
insulation levels, and exposure to the sun. It will be essential to have sophisticated control algorithms that can adjust to
these complications.

Predictive Learning: By analysing user behaviour and occupancy patterns, machine learning may be used to anticipate
temperature changes and make them in advance for the best combination of comfort and energy economy.
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3. Integration and Interoperability:

¢ Smart Home Integration: Seamless integration with other smart home devices like lighting and ventilation systems can
create a more comprehensive and user-friendly experience.

e Standardization: Standardization of communication protocols between different smart home devices from various
manufacturers will be essential for smooth integration.

4. Privacy and Security Issues:

e Cybersecurity Vulnerabilities: To avoid unwanted access and manipulation, strong cybersecurity measures will be
required as systems become increasingly linked.

e  Data Privacy: To guarantee user privacy, the system must safeguard the data it collects, including occupancy trends and
temperature preferences.

5. Energy Efficiency and Sustainability:

¢ Integration of Renewable Energy: To reduce the environmental effect of climate control, future systems should
integrate with renewable energy sources like solar power.

e  Modern Materials and Construction: Working together, control system designers and architects/construction
specialists may create designs for buildings that use less energy and require active temperature management. [5,8,16]

VI. CONCLUSION:

Automatic room temperature controller systems offer a practical solution for maintaining comfortable and energy-efficient
environments. This paper presented a conceptual design for such a system using Tinkercad. By leveraging Tinkercad's user-
friendly interface and simulation capabilities, users can prototype and refine their designs before building the actual system.
This approach promotes efficient development and contributes to creating comfortable and sustainable living spaces. To sum
up, the Automatic Room Temperature Control System is a practical and efficient way to control a room's temperature. Through
the integration of many sensors, the system is capable of automatically regulating the heater and fan to maintain a suitable
temperature range within the space. Due to its great degree of customization, the system may be adjusted to meet various room
sizes and temperature needs. All things considered; this project shows how combining technologies may result in useful
answers to common issues.
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