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1. The COURSE GOAL

The discipline "Mathematical modeling of thermal processes™ is included in the master's degree
program "Mechanical Engineering™ in the direction of 13.04.03 "Energy Engineering" and is studied
in the 1st semester of the 1st year. The discipline is implemented by the Basic Department of Energy
Engineering. The discipline consists of 6 sections and 6 topics and is aimed at studying methods of
mathematical modeling of thermal processes of heat engines.

The purpose of mastering the discipline is to form knowledge in the mathematical modeling of
thermal processes of installations with steam and gas turbines. The task of the discipline is the
formation of practical skills in the mathematical modeling of thermal processes of installations with

PGT.

2. REQUIREMENTS FOR LEARNING OUTCOMES:
The following competences are formed in the study process.
Table 2.1. List of competences that students acquire during the course

Compet Competence descriptor Competence formation indicators
ence
code
GC-1 |Ability to carry out a critical analysis of GC-1.1. Analyzes the problematic situation

problematic situations based on a systematic

approach, develop a strategy for action.

and decomposes it into separate tasks;
GC-1.2. Develops a strategy for solving the
task;

GC-1.3. Forms possible solutions to problems.

GPC-2

Ability to apply modern research methods, evaluate

and present the results of the work performed.

GPC-2.1. Selects the necessary research
method to solve the task;

GPC-2.2. Analyzes the results obtained;
GPC-2.3. Represents the results of the work
performed.

3. COURSE IN HIGHER EDUCATION PROGRAMME STRUCTURE
The subject refers to the variable component of (B1) block of the higher educational pro-
gramme curriculum.
Within the higher education programme students also master other disciplines and intern-
ships that contribute to the achievement of the expected learning outcomes as results
ofthe subject mastery

Table 3.1. The list of the higher education programme components that contribute to the
achievement of the expected learning outcomes as the course results

Com- Previous Subsequent
petence Competence descriptor courses/modules, | courses/modules,
code internships* internships*
GC-1 |Ability to carry out a critical analysis of Special chapters of the
problematic situations based on a systematic theory of heat engines
approach, develop a strategy for action. Automatic heat engine
control
Alternative Energy
Sources
Practice in obtaining
primary skills of
research work.
GPC- |Ability determine and implement the priorities of |- Modern issues of
2 |his own activities and ways to improve them power engineering

based on self-assessment

science and
manufacture.

* - in accordance with the matrix of competencies and the SUP EP VO
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4. WORKLOAD OF THE COURSE AND FORMS OF STUDY WORK
General workload of the course 4 credits, 144
hours.Table 4.1. Form of study work of EP HE

Type of academic Total Semester(s)
activities academic 1
hours
Contact academic hours 36 36
including:
Lectures (LC) 18 18
Lab works (LW) 0 0
Seminars (workshops / 18 18
tutorials) (S)
Self-studies 72 72
academic hours
Evaluation and 0 0
assessment academic
hours
Course work / project, 0 0
credits
Course academic 108 108
workload hours
credits 3 3

5.CONTENT OF THE COURSE
Table 5.1. Content of the course

Types of
The t';[:]zogiégfpfﬁilon of Content of the section (topic) G:‘c(ijcl)Jr(l::I_
work*
Section 1 Modeling the |Problems arising in the mathematical modeling of processes in | LC,
properties of working |thermal power engineering and related to the calculation of the | SM,
bodies in  thermal |properties of working bodies. AW
processes.
Section 2 Fundamentals |Classification of the main problems arising in the modeling of LC,
of mathematical processes in thermal power engineering (problems of strength, SM,
modeling of thermal hydrodynamics, conjugate heat transfer), The main stages of solving | AW
Processes. each of them, an example of widespread application software
packages for solving them.
Section 3 O6miee npeacTaBiaeHne 00 OCHOBHBIX 3a/1ayax pacuéra TCUCHHUI LC,
Mathematical models |perynupyromux u He peryJIMpyOmuX cpel IPUMEHUTEIBHO K SM,
of hydro- and gas MOJEJIMPOBAHUIO MPOLECCOB B TEII0HEpreTHKe. OCHOBHBIE U AW
dynamics. HauboJee MUPOKO UCIOIb3yeMble MAaTEMATUYECKUE MOJIENN
JaMUHAPHBIX U TYPOYIEHTHBIX TCUSHHI.

Section 4 Omnucanue Hanbosee MUPOKO UCIIOIB3YyEMbIX MOJEIeH TeueHu LC,
Mathematical models |MHOTOMAa3HBIX cpell, B TOM YHCIE C TPOIIECCAaMH TOPEHUSI. SM,
of multiphase flows AW
and gorenje.
Section 5 OcHOBHBIE MOJIENU TEIUIONEpEHOCca AJIsl PEIICHUs 3a/1a4 LC,
Mathematical models |conpsik€HHOro TermI000MeHa, TOCTaHOBKA IPAHUYHBIX YCIOBUH pu | SM,
of heat transfer. pElIeHnH 3a/1a4 COMPSHKEHHOTO TEIJI000MEHa. AW
Section 6 Basic mathematical models for calculating the state of stress-strain LC,
Mathematical models |bodies, models of media and methods for solving equations based on| SM,
for calculating the state |these models. AW

of stress-deformed
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Ibodies. | | |
* - LC — lecture, LR — laboratory work, SM — seminars; AW — Autonomous work

6. INTERNSHIP EQUIPMENT AND TECHNOLOGY SUPPORT REQUIREMENTS
Table 6.1. Technical Support Requirements

/A type of aclassroom Technical Support Requirements Special equipment, software

For lectures An auditorium for lecture-type classes, Technical means: projector Epson
equipped with a set of specialized furniture; ~ [EH- TW5300 (LCD, 1080p 1920

: : 1080, 2200Lm,
board (screen) and technical means of multi- 3500011, 2 x HDMI, MHL, sxpan

media presentations Draper Bar-onet NTSC (3:4)
244/96(8) 152*203 MW
For seminars Auditorium for seminar-type classes, group and|Computer class; technical

individual consultations, current control and |eduipment: personal computers,

. . e . . projection screen, multimedia
intermediate certification, equipped with a set | i o NEC NP-V302XG,

of specialized furniture and technical means of ||ntermet access. Software: Microsoft

multimedia presentations products (OS, office suite, incl.
MS Office/Office 365, Teams,
Skype),
For autonomous  |Auditorium for independent work of students |Computer class; technical
work (can be used for seminars and consultations), ~|eduipment: personal computers,
equipped with a set of specialized furniture and |Projéction screen, multimedia pro-

. jector, NEC NP-V302XG, Internet
computers with access to the EIOS gccess_

Software: Microsoft products
(OS, office suite, including. MS
Office/Office 365, Teams, Skype)

7.RESOURCES RECOMMENDED FOR THE COURSE:

Main literature:
1. ABepuenkoB B. U., ®enopor B. II., Xeiipen M. JI. OCHOBBI MaTeMaTHYECKOTO MOJCTUPOBAHUS
TEeXHUYECKUX cUCTeM. bpsHck: BpsHCKU rocy1apCTBEHHbI TEXHUUECKU yHUBEpcuTeT 2012
2. B.M. IlectpukoB MaTtematuueckoe MOJAEIMPOBAHUE TEIUIOTEXHUUYECKUX 3a]ad B MPOrpaMMHUPYEMbIX
cpenax [Tekcr]: yuebHOE mocobue M-Bo oOpazoBanus u Hayku PD, CIT6I' TYPII. — CII6.: CIT6I' TYPIL
2009

Additional readings:

1. bapakoB A.B. MonenupoBaHue U aaropuTMHU3aLys 3aa4 TeIJI0IHepreTuku: yueOHoe nocodue
/ A.B. bapaxos, A.A. Hanees, B.W. Psxckux. — Boponex: ®I'BOY BO «Boponexckuit
roCcyJJapCTBEHHBIN TEXHUYECKUI YHUBEpcUTeT», 2015. — 198 c.

2. T'onpaes C.B. HpaKTI/IKYM M0 MaTeMaTH4YCCKOMY MOJACINPOBAHNIO B TCINIOOHCPICTUKE:

yuebnoe nocoodue / C.B. I'onnaes. — Tomck: M3a-Bo TOMCKOTro MOIMTEXHUYECKOTO YHUBEPCUTETA,
2011. - 152 c.

3. bonnape A.I'. MaTemaTtuueckoe MO/IeIMpOBaHue B XuMuueckoi Texnonoruu / A.I'. Bonaaps. —
Kues: «Buma mkomay», 1973. — 280 c.

Electronic library systems:
1. Electronic libraries (EL) of RUDN University and other institutions, to which university students have
access on the basis of concluded agreements:

- RUDN Electronic Library System (RUDN ELS) http://lib.rudn.ru/MegaPro/Web

- EL "University Library Online™ http://www.biblioclub.ru

- EL "Yurayt" http://www.biblio-online.ru

- EL "Student Consultant™ www.studentlibrary.ru

- EL "Lan" http://e.lanbook.com/

- EL "Trinity Bridge"
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2. Databases and search engines:
- electronic foundation of legal and normative-technical documentation http://docs.cntd.ru/
- Yandex search engine https:// www .yandex.ru/
- Google search engine https://www.google.ru/
- Scopus abstract database http://www.elsevierscience.ru/products/scopus/
The training toolkit and guidelines for a student:
1. Collection of lectures on the course Mathematical modeling of thermal processes.

* The training toolkit and guidelines for the course are placed on the internship page in the university
telecommunication training and information system under the set procedure.

8. ASSESSMENT TOOLKIT AND GRADING SYSTEM* FOR EVALUATION OF
STUDENTS’ COMPETENCES LEVEL AS INTERNSHIP RESULTS
The assessment toolkit and the grading system* to evaluate the level of competences (competences in
part) formation as the course Mathematical modeling of thermal processes results are specified in the
Appendix to the internship syllabus.

* The assessment toolkit and the grading system are formed on the basis of the requirements of the relevant local
normative act of RUDN University (regulations / order).
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