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ABSTRACT
The process of automatic temperature adjustment is a crucial component in a wide range of
industrial and technological applications. Teaching students how to effectively design and
implement temperature control systems is therefore a fundamental aspect of higher education
programs in related fields. This article outlines the benefits and applications of using Matlab
in teaching the process of automatic temperature adjustment, highlighting its capabilities and
strengths in facilitating hands-on learning and experimentation.
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INTRODUCTION
MATLAB (MATrixLABoratory) is a high-level programming language and numerical
computing environment that is widely used in a wide range of fields including engineering,
science, and finance. It is equipped with a range of tools and functions that allow users to
perform complex mathematical computations, analyze and visualize data, and develop
sophisticated algorithms and applications. Matlab is particularly well-suited for the
development of control systems, signal processing, and system identification, making it a
valuable tool for teaching and research in these areas.
Automatic temperature adjustment is an essential component in a variety of industrial and
technological processes. The ability to accurately control temperature is crucial in ensuring the
safe, efficient, and consistent operation of these systems. It is therefore important that students
in higher education institutions have a strong understanding of the concepts and techniques
involved in designing and implementing temperature control systems.
The purpose of this article is to highlight the benefits and applications of using Matlab in
teaching the process of automatic temperature adjustment in higher education institutions. By
exploring its capabilities and strengths, the article aims to demonstrate how Matlab can be used
to facilitate hands-on learning and experimentation, and provide students with a deeper
understanding and practical experience of the subject. The article will also provide insights into
future perspectives on the use of Matlab in this area and the implications for education and
industry.

Overview of the Process of Automatic Temperature Adjustment.

Automatic temperature adjustment is the process of automatically controlling the temperature
of a system or process to maintain a desired set point. This is typically achieved through the
use of sensors, actuators, and a control system that adjusts the temperature in response to
changes in the environment or system. The goal of automatic temperature adjustment is to
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ensure that the temperature remains within a specific range and to reduce fluctuations that
can negatively impact the performance or safety of the system.

Temperature control is a critical aspect of many industrial processes and technological systems.
In many cases, the safe, efficient, and consistent operation of these systems is dependent on the
ability to control and regulate temperature. For example, in the manufacturing of electronic
components, precise temperature control is essential in ensuring the quality and reliability of
the final product. In the food and beverage industry, temperature control is critical in
preventing spoilage and ensuring food safety.

The process of automatic temperature adjustment involves a range of key concepts and
applications, including sensor selection, control system design, and the use of algorithms for
temperature regulation. Additionally, the use of feedback control, feedforward control, and
hybrid control systems are important in ensuring the accuracy and stability of temperature
control systems. Understanding these concepts is essential for students in higher education
institutions who are studying automation and control systems, and it is important that they
have practical experience in designing and implementing temperature control systems.

Matlab in the Process of Automatic Temperature Adjustment.

Matlab is a powerful tool for teaching the process of automatic temperature adjustment in
higher education institutions. Its user-friendly interface, wide range of capabilities, and
integration with other software and hardware make it an ideal choice for students and
educators. With Matlab, students can quickly and easily design, simulate, and test temperature
control systems, and its support for a range of control system design techniques, including
feedback control, feedforward control, and hybrid control, makes it well-suited for the teaching
of this subject.

Matlab provides a range of tools and functions that are ideal for the design, simulation, and
implementation of control systems, signal processing, and system identification. For example,
students can use Matlab to analyze and process signals, such as temperature data, and to design
and implement control algorithms, such as PID controllers, that regulate temperature.
Additionally, Matlab supports the integration of hardware, such as temperature sensors and
actuators, making it possible to test control systems in real-world environments.

There are numerous case studies and examples of the successful use of Matlab in teaching the
process of automatic temperature adjustment. For example, students in higher education
institutions have used Matlab to design and implement temperature control systems for a
variety of applications, including heating and cooling systems, refrigeration systems, and
process control in manufacturing. These case studies and examples provide practical, hands-on
learning experiences that help students to understand the key concepts and applications of
automatic temperature adjustment, and to develop the skills necessary to design, implement,
and test temperature control systems.

Benefits of Matlab in Teaching the Process of Automatic Temperature Adjustment.

Matlab provides an interactive and intuitive environment that makes it easy for students to
understand and apply the concepts of automatic temperature adjustment. This can lead to
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improved understanding and practical skills, as students are able to experiment with different
control systems and see the results of their work in real time.

Matlab can be used to create simulations of temperature control systems, allowing students to
test and improve their control algorithms without the need for expensive hardware. This can
lead to more engaging and effective laboratory classes, as students are able to see the results of
their work and make real-time adjustments.

By using Matlab, students are able to experiment with different temperature control systems
and see the results of their work in real time. This hands-on approach to learning encourages
students to take an active role in their education, which can lead to deeper understanding and
greater engagement with the material.

Matlab provides a powerful platform for research and collaboration, allowing students to work
together on projects and share their results with one another. This can lead to increased
creativity and innovation, as students are able to build upon one another's work and generate
new ideas.

Matlab code i1s a critical component of teaching the process of automatic temperature
adjustment in higher education institutions. With its comprehensive capabilities and user-
friendly interface, Matlab provides a platform for students to understand and apply the key
concepts and applications of temperature control. The following is a sample Matlab code that
demonstrates the basic principles of automatic temperature adjustment:

% Define the initial temperature

temp = 25;

% Define the desired temperature

desired_temp = 30;

% Define the temperature error

error = desired_temp - temp;

% Define the gain value

gain = 1;

% Define the control signal

u = Gain * error;

% Implement a PID control algorithm

kp=1;
ki =0.5;
kd =0.1;

% Define the variables for the PID algorithm
previous_error = 0;
integral = 0;
% Loop for 100 iterations
for1=1:100
% Calculate the current error
error = desired_temp - temp;
% Calculate the integral
integral = integral + error;

353



R S e - Z=S ' T s e
~ ;‘ — E——— e e~
GALAXY INTERNKTIONAL INTERDISCIPLINARY RESEARCH J ﬁNAL (G-IIRJ )

—~ISSN (E): 2347-6915

- Vel. 11, Issue2, Feb. (2023)

% Calculate the derivative
derivative = error - previous_error;
% Calculate the control signal
u = kp * error + ki * integral + kd * derivative;
% Update the temperature
temp = temp + w
% Store the current error
previous_error = error;
% Plot the temperature versus time
plot(i,temp,'0");
hold on;
end
% Label the axes
xlabel('Time (s)");
ylabel('"Temperature (°C)");
% Add a title
title(Automatic Temperature Adjustment');

This code demonstrates the implementation of a PID control algorithm to automatically adjust
the temperature to a desired setpoint. The control signal, calculated as a function of the error,
integral, and derivative, is used to update the temperature. The plot shows how the temperature
changes over time as the control signal is applied.

The use of Matlab code in teaching the process of automatic temperature adjustment provides
students with a hands-on learning experience that reinforces key concepts and applications.
This type of practical, interactive learning can help students to better understand and apply
the principles of temperature control, and to develop the skills and knowledge needed to succeed
in the field of automation.

CONCLUSION

In conclusion, the use of Matlab in teaching the process of automatic temperature adjustment
provides a wealth of benefits for both students and educators. Matlab's capabilities in control
systems, signal processing, and system identification make it a powerful tool for teaching the
concepts and applications of temperature control. By incorporating Matlab into their
curriculum, higher education institutions can improve student understanding and practical
skills, enhance laboratory classes and practical exercises, and encourage hands-on learning and
experimentation.

Furthermore, the support for research and collaboration provided by Matlab helps to ensure
that students are well-prepared for careers in industry, where they can apply the skills they
have learned to real-world applications of temperature control. As the demand for professionals
with expertise in temperature control continues to grow, the use of Matlab in teaching this
process is poised to play an increasingly important role in the future of education and industry.
It is clear that the use of Matlab in teaching the process of automatic temperature adjustment
provides a wealth of benefits for both students and educators. With its powerful capabilities and
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support for research and collaboration, Matlab is a valuable tool for those interested in learning
and teaching the principles of temperature control.

REFERENCES

1. Ljung, L. (1999). System identification: theory for the user (Vol. 2). Prenticehall PTR.

2. Astrom, K. J., &Wittenmark, B. (2004). Computer-controlled systems: theory and design
(Vol. 3). PrenticeHall.

3. Soderstrand, M. (2000). Practical techniques for control system design using Matlab.
JohnWiley&Sons.

4. Koul, V. (2001). Handbook of computational statistics: concepts and methods. Springer.

5. MathWorks. (2021). MATLAB: The Language of Technical Computing. Retrieved from
https://www.mathworks.com/products/matlab.html.

6. MathWorks. (2021). Control Systems Toolbox. Retrieved from
https://www.mathworks.com/products/control.html.
7. MathWorks. (2021). Signal Processing Toolbox. Retrieved from

https://www.mathworks.com/products/signal.html.

8. "Automatic Temperature Control Systems" by J.H. Manca and R.J. Hill, published in IEEE
Control Systems Magazine, 1992.

9. "Applications of MATLAB in Control Systems" by N.K. Sinha and R.V. Patel, published in
International Journal of Scientific & Engineering Research, 2013.

10. "Temperature Control Design using MATLAB" by C. Wang and X. He, published in
Proceedings of the IEEE Conference on Control and Automation, 2007.

11. "Matlab-based Design and Control of Automatic Temperature Regulation Systems" by J.E.
Ritcey, published in Proceedings of the American Control Conference, 1993.

12. "MATLAB in Control Engineering: A Practical Approach" by P. Korba and J. Petrlik,
published by Springer, 2010.

13. Islamnur, I., Ogli, F. S. U., Turaevich, S. T., &Sherobod, K. (2021, April). The importance
and modern status of automation of the fuel burning process in gas burning furnaces.
In Archive of Conferences (Vol. 19, No. 1, pp. 23-25).

14. Islamnur, I., Murodjon, O., Sherobod, K., &Dilshod, E. (2021, April). Mathematical account
of an independent adjuster operator in accordance with unlimited logical principles of
automatic pressure control system in the oven working zone. In Archive of Conferences (Vol.
20, No. 1, pp. 85-89).

15. JKypaes, A. X., &Tomumboes, C. K. V. (2022). CUMVYJIATOP IACTYPJIAPUIIAH
TABJIUM JKAPAEHUIIA @®OWMIAJIAHMUII. Oriental renaissance: Innovative,
educational, natural and social sciences, 2(5), 557-565.

16. Manmnaes, A. P., &HKypaes, A. X. (2021). TexHUKA
harnapuHUYKUTHIITa3aMOHaBUHAX00poTTexXHOIOrUIapHuypan. Academic research in
educational sciences, 2(5), 87-96.

17. (IKVPAEB, A. TabaumTusuMuUra earoruk
nmacrypuiiBocurasnapumropuitorumadgaammukiaapu. UNIVERSITETI XABARLARI,
2020,[1/1] ISSN 2181-7324.

355


https://www.mathworks.com/products/matlab.html
https://www.mathworks.com/products/control.html
https://www.mathworks.com/products/signal.html

* - ” = ‘-;
GALAXY INTERNKI‘IONAL INTERDISCIPLINARY RESEARCH J mQNAL (GIIRJ )

, —~ISSN (E): 2347-6915
- Vel. 11, Issue2, Feb. (2023)

18. Kypaes, A. X. (2022). DJIEKTPOH VKVB BA JUIAKTUK MATEPUAJIJIAPHU
APATUIITI MMKOHMHHW BEPYBYM JIACTVPJIAP TAXJIMJIN. Academic research in
educational sciences, 3(2), 572-577.

19. Xoliqulovich, J. A., Ashurqulovich, O. M., &Islomnur, 1. (2022). DEVELOPED IN THE
MODERNIZATION OF THE HIGHER EDUCATION SYSTEM THE ROLE OF
EXTRACTIVE INDUSTRIES. World scientific research journal, 3(2), 62-66.

20. Xurramov, A. J., Kh, B. A., &Jurayev, A. X. (2020). Educational technologies and their
quality assessment. European Journal of Research and Reflection in Educational
Sciences, 8(12), 162-166.

356



