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	THEORETICAL FOUNDATIONS OF HEAT ENGINEERING
Work program of the discipline (Syllabus)


Details of the discipline
	Level of higher education
	First (bachelor's) 

	Field of study
	13 Mechanical engineering

	Speciality
	131 "Applied Mechanics"

	Educational program
	Mechanical engineering technologies NN MMI

	Discipline status
	Normative cycle of vocational training

	Form of study
	full-time (full-time)

	Year of preparation, semester
	2nd year, autumn (III) semester

	Volume of discipline
	3 ECTS credits / 90 hours / 36 lectures, 18 laboratory works

	Semester control/ control measures
	Credit/ MKR, PP

	Schedule of classes
	http://rozklad.kpi.ua/

	Language of teaching
	Ukrainian

	Information about the course leader / teachers
	Lecturer: Ph.D., assoc. prof. Eshchenko O.I.
050 207-26-42  doc44ent@gmail.com
Laboratory works: Ph.D., Art.  ina curse.  Bujak N.A.
098-344-74-77  korovaj.te@gmail.com

	Course placement
	Link to the remote resource:
Google classroom:
https://classroom.google.com/u/1/c/MjUxNTU1MTM4MzMz
https://campus.kpi.ua/


The program of the discipline
Description of the discipline, its purpose, subject of study and learning outcomes
The purpose of the credit module is the theoretical and practical training of future specialists for knowledge and implementation in practice of various methods of heat conversion in power plants and heat engines.
The main objectives of the discipline.
The course aims to form and develop the following competencies of students:
Cumulative:
Ability to solve complex specialized problems and practical problems in applied mechanics or in the learning process, which involves the application of certain theories and methods of mechanical engineering and is characterized by complexity and uncertainty of conditions.
General: 
· ZK 2 Knowledge and understanding of the subject area and understanding of professional activity. 
· ZK6.Certainty and perseverance regarding the tasks and responsibilities taken.
Professional:
· FC 1. Ability to analyze materials, structures and processes based on laws, theories and methods of mathematics, natural sciences and applied mechanics. 
· FC 10. Ability to describe and classify a wide range of technical objects and processes, based on a deep knowledge and understanding of basic mechanical theories and practices, as well as basic knowledge of related sciences.

The program results of training are:
· PH2. Use knowledge of the theoretical foundations of the mechanics of liquids and gases, heat engineering and electrical engineering to solve professional problems;
·    PH9. Know and understand related fields (mechanics of liquids and gases, heat engineering, electrical engineering, electronics) and be able to identify interdisciplinary connections of applied mechanics at the level necessary to fulfill other requirements of the educational program.
Knowledge and skills:
· possess terminology and use reference literature in the field of thermodynamics and heat and mass transfer;
· ability to analyze and evaluate global trends in technological, economic, scientific and technical development;
· ability to determine the basic thermodynamic parameters, use thermodynamic laws, formulas, tables and diagrams when solving engineering  problems, carry out calculations and analysis of the efficiency of heat engines and machines, be able to solve problems related to heat and mass transfer processes and be able to determine their effectiveness;
· ability to prove and reasonably defend their own opinions, develop an effective structure of the organization and delegate authority
· during laboratory workshops have the ability to perform observations, measurements, draw up a report on the conducted research, analyze the results of research, prepare data for reviews and scientific publications;
· practically select effective methods for obtaining, converting and using different types of energy, depending on specific conditions;
· to analyze the processes associated with the use of thermal energy, toimprove the efficiency of fuel combustion processes, heat exchange processes, to evaluate and develop measures to reduce the consumption of thermal energy and other resources in industry.

Prerequisites and post-requisites of the discipline (place in the structural and logical scheme of training in the relevant educational program)

Prerequisites: The thermodynamic method of studying equilibrium and nonequilibrium processes is based on the basic laws of nature, therefore, the implementation of the Work Program of the discipline "Theoretical Foundations of Heat Engineering" in accordance with the structural and logical scheme of educational programs involves the widespread use of students' knowledge that they received during the study of disciplines: "Higher Mathematics", "General Physics", "Technology of Structural Materials".
Post-requisites.  : Disciplines that will use the results of this course:  "Machine parts and design basics", "Machine parts and design basics. Course project", as well as diploma design.

Contents of the course 
Section I. Technical thermodynamics
Topic 1. Basic concepts and definitions of thermodynamics.
Topic 2. Heat capacity. Mass, molar, volumetric heat capacity.
Topic 3. Thermodynamic properties and processes of ideal working bodies.
Topic 4. Energy and energy exchange between bodies.
Topic 5. Laws of thermodynamics
Topic 6. Circular processes or cycles. Carnot cycle. Carnot's theorem.
Topic 7. Thermodynamic properties and processes of real working bodies. 
Section II. Heat transfer
Topic 1. Basic concepts and definitions. 
Topic 2. Thermal conductivity. 
Topic 3. Heat transfer. 
Topic 4. Convective heat transfer. 
Topic 5. Heat transfer when the state of aggregation changes (boiling and condensation)
Topic 6. Heat transfer by radiation.
Section III. Industrial heat engineering
Topic 1. Heat exchangers. 
Topic 2. Steam power plants. The Rankin cycle. 
Topic 3. Gas turbine installations.
Topic 4. Steam-gas and gas-steam installations for the production of electricity and heat.  
Topic 5. Internal combustion engines.
Topic 6. Fuel and combustion bases.
Topic 7.  Injection equipment. Hydraulic machines. Pumps and fans. 


Learning Materials and Resources
Basic literature

1. S.M.Konstantinov, E.M. Panov. Theoretical foundations of heat engineering: Textbook. – K.: "Golden Gate", 2012. – 592 p. 
2. Konstantinov S.M. Heat transfer: Textbook. – K.: VPI VPK "Polytechnic": Inres, 2005. – 304 p.:ill.
3. Konstantinov S.M., Lutsyk R.V. Collection of problems on technical thermodynamics and heat transfer. Training. Posib. – K.: Publishing House "Education of Ukraine", 2009. – 544 p.
4. Dubrovska V.V. Thermodynamics and heat transfer: textbook. posib./ V.V. Dubrovskaya, V.I. Shklyar.- K.: NTUU "KPI", Publishing house "Polytechnic", 2016. – 152 p. 
5. Heat engineering: textbook / B. Kh. Draganov, O. S. Bessarab, A. A. Dolinsky, V. O. Lazorenko, A. V. Mishchenko, O. V. Shelimanova ; ed. B. H. Draganova ; 2nd ed., revised. and extra. - K. : INCOS, 2005. - 400 p.

Further reading

6. Ryvkin S.A., Alexandrov A.A. Thermodynamic properties of water and water pore : Caseworker .- M. : Energy , 1984, 80 p.
7. Deshko V.I., Dubrovska V.V., Strelkova G.G. Methodical instructions for laboratory work "Determination of isobaric heat capacity of gases"- K.: NTUU "KPI", 2010.– 20 p. 
8. Basic properties of water and water vapor as a working fluid in heat and power plants Methodical instructions for independent work of students and for the implementation of laboratory work on the credit module "Fundamentals of heat engineering" for students. Special. "Electrotechnical systems of power consumption" / Compiled by: V.V. Zadvernyuk, M.M. Shovkalyuk, P.O. Bochulya - K., 2014. – 42 p.
9. Determination of thermal conductivity of solids [Text]: Method. instructions for performing laboratory work for students of engineering and technical specialties /Ucl. O.I. Eshchenko, V.V. Zadvernyuk.- K.: NTUU "KPI them. Igor Sikorsky", 2017. – 19 p.
10. Panov E.N. Method of indication to laboratory work "Heat transfer of a horizontal pipe with free movement of air". K.: KPI, 1988. -20s.
11. The study of the operation of the steam turbine installation: method. rec. / Way of life. V.V.Dubrovska, V.I. Shklyar, V.V. Zadvernyuk. - K.: NTUU "KPI", 2011. - 44 p.
12. Wet Air Characteristics [Text]: Method. instructions for independent work of students and the implementation of laboratory work on the discipline "Fundamentals of Heat Engineering" for students. / Compiled by: O.V. Lenkin, M.M. Shovkalyuk, K.R. Grechkosiy – K.: NTUU "KPI", 2014. – 32 p.
13. The efficiency of the heating system: method. instructions to follow. laboratory assistant. works on discipline for students. / Compiled by: V.I. Deshko, M.M. Shovkalyuk, O.A. Galileiska, K.O. Ishchenko- K.: NTUU "KPI", 2009. – 40 p.
14. Calculation of the energy efficiency of the vocational school cycle [Text]: method. instructions to follow. calculation work on the discipline "Fundamentals of heat engineering" for students / Compiled by: M.M. Shovkalyuk, B.V. Deyko - K.: NTUU "KPI", 2014. – 28 p.
15. Deshko V.I. Methodical instructions for independent work on the course "Heat Engineering". The first and second law of thermodynamics. – Kyiv: NTUU "KPI, 1995 – 55 p.
16. Theoretical foundations of heat engineering. Educational aid for students-foreigners / Deshko V.I., Dubrovskaya V.V., Shklyar V.I. and others. – K.: NTUU "KPI", 2011. 118 p.
17. V.I. Shklyar, V.V. Dubrovskaya. Energy sources: textbook. – K.: KPI named after Igor Sikorsky, 2018. 336 p.

Educational content
Methods of mastering the discipline (educational component)
Lectures
	№
s/n
	The title of the lecture topic and a list of main questions
(list of didactic means, references to literature and tasks on the SRS)

	Section I. Technical thermodynamics

	1
	The subject and tasks of the course, general information about the content of the course. 
Topic 1.  Technical thermodynamics as a section of the theoretical foundations of heat engineering. Basic concepts and definitions of thermodynamics.
Subject and method TD. Basic thermodynamic quantities and their units of measurement. Connection of SI units with units of other systems and with practical units.
Literature: 1, sec. 1, pp. 5-13., 5, sec. 1. pp.4-28.

	2
	Topic 2. Heat capacity
Full heat capacity. Specific heat capacity. Mass, molar, volumetric. 
Literature: 1, sec. 1, pp.30-40, add.lit. 2

	3
	Topic 3. Thermodynamic properties and processes of ideal working bodies.
Thermal equation of state of ideal gases. Equation of state for a mixture of ideal gases. Equation of state through cost characteristics.
Literature: 1, sec. 1, pp.18-30; 5, sec.2, pp.29-50; 3, sec.2, pp.26-28.

	4
	Topic 4.. Thermodynamic system. Warmth and work.
Basic concepts. Thermodynamic systems. Working bodies. Thermodynamic processes. Characteristics of the state. Process characteristics. Classification of thermodynamic processes Methods for determining heat. Ways to determine the work
Literature: 1, sec. 1, pp.18-30;  

	5
	Topic 5. Laws of thermodynamics
And the law of thermodynamics. Mathematical expression of the law. And the law of TTD for stationary flow processes. Application of the I law to circular processes (cycles). Wording I of the TTD Law.  II law of TTD and its wording
Literature: 1, sec. 1, pp.54-60; 3, sec.3, pp.46-55; adj.lit. 10, pp.3-9.

	6
	Topic 6. Circular processes or cycles. Carnot cycle. Carnot's theorem.
The first and second of Carnot's theorem. Carnot reversible cycle. Perfect cycle.
Literature: 1, sec. 1, pp.62-71; add.lit.10, pp.34-43.

	7
	Topic 7. Thermodynamic properties and processes of real working bodies. 
Equation of state of real gas. 
 Water vapor. Basic definitions. The main processes of water vapor and their energy results. Use and work with entropy diagrams (t-s, h-s).
Literature: 1, sec. 3, pp.101-125, 4, sec. 5, pp.133-144;  add. lit. 1, 3.

	8
	Moist air Basic concepts and definitions. The main parameters of humid air. h-d diagram. Methods and devices for measuring air humidity.
Literature: 1, sec. 3, pp.101-125; 4, sec. 6, pp.155-167, add.lit.7.

	Section II. Heat transfer

	9
	Topic 1. Basic concepts and definitions. 
Topic 2. Thermal conductivity. 
Definition. Fourier's Law.  Differential and yne equation  of thermal conductivity. Thermal conductivity through a flat single-layer and multilayer wall (GU I kind)
Literature: 2, sec. 1, pp.5-12, sec. 2, pp.16-25; add.lit.4.

	10
	Topic 3. Heat transfer. 
Heat transfer through a flat wall (GU of the third kind). Heat transfer through a cylindrical wall (HU of the III kind). Critical insulation diameter. Intensification of heat transfer projects.
Literature: 2, sec.3, pp.40-59; 3, sec.9, pp.269-279. 

	11
	Topic 4. Convective heat transfer. 
The basic law of heat transfer (the law of Newton-RandChman). The main numbers of similarity. Heat transfer in conditions of natural convection. Heat transfer during forced flow in pipes
Literature: 2, p.5, pp.73-103; 3, sec.10, pp.289-299; add.lit.5.

	12
	Topic 5. Heat transfer when the state of aggregation changes (boiling and condensation)
Literature: 2, sections 6 and 7 , pp.107-135; 3, sec.10, pp.300-316.

	12
	Topic 6. Heat transfer by radiation.
Basic concepts and definitions. Physical basis of heat transfer of radiation.  Laws of radiation. Heat transfer between bodies with screen
Literature: 2, sec. 9 , pp.143-166; 3, sec.11, pp.331-356.

	Section III. Industrial heat engineering

	13
	Topic 1. Heat exchangers. 
MOT classification. Examples of designs. Thermal calculation of heat exchangers. Hydromechanical calculation of heat exchangers
Literature: 1, sec. 20, pp. 490-524; 2, sec. 10 , pp.169-219; add.lit.8

	14
	Topic 2. Steam power plants. Rankin cycle
The scheme of the vocational school, working on the Rankin cycle. Calculated dependencies: specific characteristics, energy balances. Schematic diagram of a CHP with a heating turbine
Literature: 1, sec. 8, pp. 226-239, add.lit. 6, 9.

	15
	Topic 3. Gas turbine installations.
Determination of the parameters of the working fluid at all characteristic points. Gas turbine installations operating in a closed cycle.
Literature: 1, pp. 7, pp. 210-218; adj.lit.12, sec.5, pp.179-201.

	15
	Topic 4. Steam-gas and gas-steam installations for the production of electricity and heat.  
Literature: 1, sec. 9, pp. 251-254, add.lit.12, sec.5, pp.204-228.

	16
	Topic 5. Internal combustion engines
General method of thermodynamic study of cycles.
Thermodynamic cycles of internal combustion engines.
Literature: 1, sec. 7, pp. 197-210; add.lit.12, sec.5, pp.158-178.

	17
	Topic 6. Fuel and combustion bases.
Chemical composition of solid and liquid fuels. Fuel properties. The heat of combustion of fuel. Thermal balance of the boiler unit. Environmental aspects.
Literature: add.lit.12, sec.2, pp.15-57.

	18
	Topic 7.  Injection equipment. Hydraulic machines. Pumps and fans. 
Literature: add.lit.13, sec.2, pp.117-134. 




Laboratory works
When performing laboratory work, a deeper assimilation of theoretical material, the acquisition of skills and abilities in the study and study of thermodynamic and heat exchange characteristics of processes is assumed. 
Laboratory work is carried out using the guidelines developed by the department to the main sections of the course.
	№
s/n
	Name of laboratory work 
(computer workshop)
	Quantity
aud. Hours

	1
	Determination of isobaric heat capacity of gases
	2

	2
	Construction of the curve of elasticity of water vapor.
	2

	3
	Study of thermodynamic properties of water and water vapor. Laboratory workshop with tables and diagrams
	2

	4
	Moist air.  Basic parameters.  I-d wet air diagram.
	2

	5
	Study of thermal conductivity of solids.
	2

	6
	. Heat transfer of the horizontal pipe with free movement of air.
	2

	7
	Research of vocational schools.
	2

	8
	Study of the efficiency of the heat exchanger of the heating system.
	2



Independent work of the student
Independent work

	№
s/n
	The name of the topic submitted for independent study
	Quantity
hours of SRS

	1
	Section 1. Topic 3. Thermodynamic properties and processes of ideal working bodies.
Literature: 1, sec. 1, pp.18-30; 5, sec.2, pp.29-50; 3, sec.2, pp.26-28.
	4

	2
	Section 1. Topic 7. Thermodynamic properties and processes of real working bodies.  Water vapor. 
Literature: 1, sec. 3, pp.101-125, 4, sec. 5, pp.133-144;  add. lit. 1, 3.
Moist air.
Literature: 1, sec. 3, pp.101-125; 4, sec. 6, pp.155-167, add.lit.7.
	4

	3
	Section 2. Topic 2. Thermal conductivity
Literature: 2, sec. 1, pp.5-12, sec. 2, pp.16-25; add.lit.4
	4

	4
	Section 2. Topic 3. Heat transfer.
Literature: 2, sec.3, pp.40-59; 3, sec.9, pp.269-279.
	4

	5
	Section 2. Topic 5. Heat transfer when the state of aggregation changes (boiling and condensation)
Literature: 2, sections 6 and 7 , pp.107-135; 3, sec.10, pp.300-316
	2

	6
	Section 2. Topic 6. Heat transfer by radiation.
Literature: 2, sec. 9 , pp.143-166; 3, sec.11, pp.331-356.
	2

	7
	Section 3. Topic 1. Heat exchangers.
Literature: 1, sec. 20, pp. 490-524; 2, sec. 10 , pp.169-219; add.lit.8
	4

	8
	Section 3. Topic 3. Gas turbine installations.
Literature: 1, pp. 7, pp. 210-218; adj.lit.12, sec.5, pp.179-201.
	2

	9
	Section 3. Topic 4. Steam-gas and gas-steam installations for the production of electricity and heat
Literature: 1, sec. 9, pp. 251-254, add.lit.12, sec.5, pp.204-228.
	2

	10

	Section 3. Topic 6. Fuel and combustion bases. Energy sources: boilers and boiler installations.
Literature: add.lit.12, sec.2, pp.15-57.
	6



Individual tasks

The main form of individual work of students in the study of the credit module is the implementation of settlement work (PP).  The aim  of the work is to consolidate theoretical knowledge in the form of practical skills obtained by students in lecture classes.
PP is divided into two parts and  involves the implementation of calculations related to the possession  of the graphical construction of thermodynamic processes on h-s – a diagram for water vapor, possession and knowledge of another H-d diagram for humid air to determine the components and consider the drying process.
Each student performs the RR according to individual data. 


Tests
The course of lectures provides for a modular test on the following topics:
"1st and 2nd law of thermodynamics" (practical lesson No4).

Politics and control
Policy of the discipline (educational component)

Violation of the Code of Academic Integrity of the National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute"  is a serious violation, even if it is unintentional. The Code is available at the link: https://kpi.ua/code.3 .
In particular, compliance with the Code of Academic Integrity means that all work on exams and tests must be performed individually. While performing independent work, students can consult with teachers and other students, but must independently solve problems, guided by their own knowledge, skills and abilities. References to all resources and sources (e.g., in reports, independent papers, or presentations) must be clearly defined and formatted properly. In the case of joint work with other students on the implementation of individual tasks, you should indicate the degree of their participation in the work.
Academic Integrity: The policies and principles of academic integrity are defined in Section 3 of the Code. Standards of ethical conduct: The standards of ethical conduct for students and employees are defined in section 2.

Requirements that are put before the student of the discipline:
· attending laboratory classes is an obligatory component of studying the material, the teacher records the presence in the classroom;
· the teacher uses Google classroom  and ZOOM to teach the material of the current lecture, additional resources, laboratory work, practical classes, etc.;
· at the lecture, the teacher uses his own presentation material; who, at the end of the lecture, teaches in a Google classroom  in the relevant discipline, where there is a stream of students;
· At the lecture it is forbidden to distract the teacher from presenting the material to students, all questions, clarifications, etc. students put at the end of the lecture at the allotted time;
· LR are protected in two stages – the first stage: students prepare an electronic Report, which is sent to the appropriate e-mail address of the teacher or in Google classroom; the second stage is the protection of LR according to the schedule in the physical or virtual presence and in the presence of the Report. Points for LR are taken into account only for the completion of two stages;
· MKR is performed in a practical lesson and sent to Google classroom or e-mail of the teacher or telegram;
· in accordance with the "Code of Honor" LR, ICR, Tests and Reports, students perform independently;
· incentive points are awarded for: active participation in lectures;  preparation of reviews of scientific works; presentations on one of the topics; 
· penalty points are not awarded.
    Procedure for appealing the results of control measures
Students have the opportunity to raise any issue that relates to the control procedures and expect it to be addressed in accordance with predetermined procedures. Students have the right to challenge the results of control measures, but necessarily reasonably explaining which criterion they do not agree with in accordance with the assessment letter and/or comments. Read more: ORDER NoNON/228/2022 OF 21.07.2022 "On approval of the new version of the regulation on appeals in the KPI them. Igor Sikorsky",
 https://document.kpi.ua/2022_HOH-228

Types of control and rating system for evaluating learning outcomes (RSO)
During the training, current, calendar and semester types of control are carried out in accordance with the approved schedule of the educational process.
Admission to the test is the performance and protection of all laboratory work and calculation work.

1. A student's credit module rating consists of points that he receives for:
· testing on the materials of lectures 2 tests 5 points = 10 points;
· execution and defense of 8 laboratory works (workshops) 8 works 5 points = 40 b.;
· performing a modular test (MKR) 7 tasks 5 points = 35 points;
· execution and protection of PP (15 points)
· Total: 10 + 40 + 35 + 15 = 100 points
2. Criteria for calculating points.

2.1. Performing one test:
· the task was completed correctly 5 points;
· errors in solving the problem 4 points;
· significant errors in solving problems 3 points;
· incorrect problem solving. 0-2 points.

2.2. Execution and protection of laboratory works (8 pcs):
· excellent preparation of the task, timely and excellent defense – 5 points;
· good preparation of the task, timely defense of it –4 points;
· satisfactory preparation of the task, timely protection; 3 points;
· unsatisfactory preparation of the task, untimely defense – 0-2 points.

2.3. Modular control work:
	It is performed at 5 weeks of training. It consists of 7 tasks. The evaluation rates are as follows:
· problems solved correctly - 5 points;
· minor errors in solving problems 4 points;
· significant errors in solving problems – 3 points;
· incorrect problem solving – 0-2 points.

2.4. Execution of RR:
· problems solved correctly – 14-15 points;
· minor errors in solving problems –11-13 points;
· significant errors in solving problems – 6-8 points;
· incorrect problem solving – 0 points.
3. The condition for the first certification is the receipt of at least 15 points and the protection of 2 laboratory works. The condition of the second certification is the receipt of at least 45 points and the enrollment of 4 laboratory works.
4. The sum of the rating points received by the student during the semester is transferred to the final grade according to the table. If the sum of points is less than 60, the student performs a test paper. The final grade is determined according to the table in paragraph 7.
5. A student who received more than 60 points in the semester can take part in a test paper. In this case, the points received by him at the test paper are final.
In this case, the points received for laboratory work (maximum 40 b.) and RR (maximum 15 b.) remain, and points received for the modular test (maximum 35 b.) and the performance of tasks at lectures (maximum 10 b.) are canceled. 
The maximum score of answers is 45 points. The control task of this work consists of two questions from the list provided in the annex to the CM work program and the task. 
The answer to each question and task is estimated at 15 points according to the following criteria:
· "excellent", full answer (at least 90% of the necessary information) 14-15 points;
· "good", a sufficiently complete answer (at least 75% of the necessary information, or minor inaccuracies) 11-13 points;
· "satisfactory", incomplete answer (at least 60% of the necessary information and some errors) 9-10 points;
· "unsatisfactory", the answer does not meet the conditions for "satisfactory" – 0 points.

6. Table of transfer of rating points to grades:

	Points:
Automatic machine (without test work):
lecture tests + laboratory work + MKR + PP
or with a test paper:
laboratory work + PP + test work
	Score

	100... 95
	Perfectly

	94... 85
	Very good

	84... 75
	Well

	74... 65
	Satisfactory

	64... 60
	Enough

	Less than 60
	Disappointing

	RR not credited
	Not allowed

	all laboratory works have not been completed 
	Not allowed



Additional information on the discipline (educational component)
A list of theoretical questions that are submitted to the current, calendar and semester control is given in Google classroom.
Distance learning: 
Distance learning in this discipline is allowed on a specific topic, subject to agreement with students. If a small number of students have a desire (or due to force majeure) to take an online course on a specific topic, the study of the material in this form is allowed, but students must complete all the tasks provided by the syllabus of the discipline.
Giving a credit score and a grade for control measures by postponing the results of the online course in this discipline is provided only in case of force majeure of students.
The implementation of some thematic tasks, as well as a semester individual assignment, is carried out during the independent work of students in remote mode (with the possibility of consulting with the teacher through social networks, e-mail, etc.).
Inclusive learning: 
The discipline "Fundamentals of Heat Engineering" can be taught for most students with special educational needs, except for students with serious visual impairments who do not allow them to perform tasks using personal computers, laptops and / or other technical means.
Learning in a foreign language: 
Taking into account the specifics of the discipline, some concepts and educational material are studied in English (fragmentary). Taking into account the student-centered approach, at the request of students, it is allowed to study individual topics with the help of appropriate English-language electronic resources.
Extracurricular activities: 
Consultations (individual and group) on this discipline and independent work of students can be carried out with prior consent in the scientific laboratory, in the scientific and technical library of the university and / or at home, respectively. The educational material provided for mastering by the student in the process of independent work is submitted to the final control together with the educational material studied during the classroom training sessions.
At the beginning of the semester, the teacher informs students / students about the opportunity to take appropriate free (or paid) courses at his discretion on the subject of the discipline. After the student receives an official certificate of completion of the relevant courses, the teacher has the right to enroll the relevant part of the course (or the course as a whole).

Work program of the discipline (syllabus):
 Compiled by associate professor, Candidate of Technical Sciences, Associate Professor, Eshchenko O. I.
Approved by the Department of TAE (protocol No17 of 15.06. 2022 year )
Agreed by the methodical commission of the NN IATE (protocol No. 9 of 27.06. 2022)
Agreed by the methodical commission of the NN MMI (protocol No11 dated 29.08.2022)
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