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Abstract : This paper presents the design and implementation of an integrated control system aimed at regulating interior
temperature and light levels in residential and commercial environments. The system utilizes an Arduino microcontroller as the
central processing unit to orchestrate the operation of various actuators based on input from temperature and light sensors. Tinkercad,
an online platform for virtual circuit design and simulation, is employed for system modeling and testing. The primary objective of
this project is to develop an affordable, energy-efficient, and user-friendly method for controlling the indoor atmosphere, with the
potential to enhance comfort and reduce energy consumption. The system architecture incorporates sensors such as the TMP36 for
temperature measurement and an LDR (light-dependent resistor) for light intensity detection. Preprogrammed algorithms on the
Arduino microcontroller facilitate the regulation of actuators, including fans or heaters for temperature adjustment and light-emitting
diodes (LEDs) or dimmable light sources for managing light levels.The control logic is designed to maintain the interior environment
within user-defined parameters, automatically activating actuators when the external temperature or light levels deviate from
predetermined thresholds. Programming of the control logic is conducted using the Arduino programming environment, allowing for
easy customization to suit specific needs or preferences.Utilizing Tinkercad for simulation enables rapid prototyping and debugging,
providing a virtual testing ground for evaluating the system's performance before constructing a physical prototype. Overall, this
project showcases the potential of integrating Arduino microcontrollers and Tinkercad simulation for the development of advanced

control systems tailored to indoor atmosphere regulation.
I. INTRODUCTION

In the current era dominated by smart technologies and the Internet of Things (IoT), there is a burgeoning interest in automating
interior environmental controls. This initiative seeks to defy the status quo by developing an integrated system that harnesses
cutting-edge technology to regulate temperature and light levels. Essentially, it is based on the Arduino microcontroller, which is a
widely available and adaptable platform that can be mimicked on the Tinkercad platform, which is renowned for its durability in

virtual prototyping.
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This project aims to develop surroundings that are not only ecologically friendly but also favorable to productivity and well-
being, which goes beyond simple convenience. The project intends to revolutionize how we interact with our surroundings by
utilizing the power of the Internet of Things. It provides a look into a future when everyday environments would seamlessly adapt

to our requirements while minimizing energy use.

11.SYSTEM DESIGN

AT THE HEART OF THE SYSTEM'S ARCHITECTURE LIES THE ARDUINO MICROCONTROLLER, RENOWNED FOR ITS VERSATILITY IN
GATHERING DATA FROM SENSORS AND CONTROLLING VARIOUS ACTUATORS ACCORDINGLY. THE DESIGN INCORPORATES TWO
PRIMARY SENSORS: A LIGHT-DEPENDENT RESISTOR (LDR) FOR MONITORING AMBIENT LIGHT INTENSITY AND A TMP36 FOR
TEMPERATURE MEASUREMENT. OPERATING IN TANDEM WITH THESE SENSORS ARE TWO KEY ACTUATORS: A FAN (OR HEATER) AND
AN LED LIGHT SOURCE, BOTH RESPONSIVE TO THE SENSOR DATA. TINKERCAD SERVES AS THE PLATFORM FOR CONSTRUCTING THE
VIRTUAL SIMULATION OF THE SYSTEM, FACILITATING COMPREHENSIVE TESTING AND REFINEMENT OF SYSTEM PARAMETERS BEFORE

ACTUAL PHYSICAL ASSEMBLY.

2.1.BLOCK DIAGRAM OF THE SYSTEM
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2.2 SYSTEM OPERATION

Continuously monitoring ambient temperature and light intensity, the system maintains a dynamic equilibrium. When external
temperature deviates beyond user-defined thresholds, the system activates the fan or heater to adjust temperature accordingly.
Similarly, if light levels stray from the intended range, the LED's brightness is adjusted accordingly. This dynamic process unfolds
in real-time as the Arduino continuously receives sensor data, leveraging it to ensure optimal environmental conditions are

sustained.

3 SYSTEM IMPLEMENTATION:
3.1 Software Components:

e Arduino IDE: This software is used to program logic into an Arduino microcontroller so that it can read sensor inputs,
process the information, and adjust actuators as needed.

e Tinkercad: An online simulation program that offers a virtual setting for circuit and code design and testing prior to actual
implementation.

3.2 Hardware Components:

e The Arduino Uno is a microcontroller board that functions as the system's  brain.
Temperature data are provided via the TMP36 temperature sensor.

e The Light-Dependent Resistor (LDR) gauges the level of surrounding light.

e Fan/Heater & LED Light: Arduino uses sensor inputs to operate actuators.
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e Wiring, a breadboard, and resistors are the fundamental parts of assembling a circuit.

4. CIRCUIT DIAGRAM OF THE SYSTEM
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5. STRUCTURED DATA FLOW DIAGRAM
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5.1 ADVANTAGES
e Energy Efficiency: By optimizing the use of lighting and heating/coolingdevices, the system can significantly

reduce energy consumption.
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Cost-Effective: Utilizes affordable and widely available components.

Customizable: Easy to modify software allows adaptation to specificneeds.

User-Friendly: Can be managed and adjusted without advanced technical knowledge.

5.2 LIMITATIONS

Scalability: Although the system works well in small- to medium-sized settings, it may need extra thought when expanding
it for bigger or more complicated contexts.

Physical Conditions: A space's insulation levels and other features, such the availability of natural light, can have an impact
on how efficient a system is.

Hardware Limitations: The calibrated and high-quality sensors and actuators determine the system's accuracy and

dependability.

6.CONCLUSION
The potential for intelligent environmental management inside interior areas is demonstrated by the construction of an integrated

temperature and light control system using Arduino, which was simulated on Tinkercad. This initiative not only underlines the

significance of establishing living and working spaces that are both pleasant and energy-efficient, but it also draws attention to the

availability of technology that may make such developments feasible. It is evident that the implementation of such a system has a

number of advantages, despite the fact that it has some limits. These advantages provide a stepping stone towards environmental

management systems that are more intelligent and sustainable. In the future, there is the potential for even higher customization and

efficiency, which is made possible by the immense possibilities for refining and expanding this.System that are becoming available

as technology advances.
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