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KonTakTn JEKTOpa

(BUKIa1242) sergiy.plankovskyy@kname.edu.ua

Mera:

@®opmyBaHHS Yy 3100yBayiB BHINOi OCBITHM 3HaHb Ta HABUYOK YHCIOBOTO
MOJICTIOBAHHS, TIPOBEACHHS KOPEISIINHOrO aHami3y, MJIaHyBaHHSA €KCIIEPUMEHTY Ta
onTHUMI3allli B CEpeJOBUI HOBITHIX MPOTrPpaMHUX KOMILUIEKCIB 1HKEHEPHOI'O aHaJi3y
IPU AOCTIPKEHHIX pOOOYMX MPOLECIB MEXAHIYHOTO 00JIaJHAHHS IM1]1 YaC BUKOHAHHS
HUMH HAyKOBUX POOIT.

OCBITHI KOMIIOHEHTH, HA AKi CIIUPAECTHCH:

BuBdeHHs gucnuIniiHd - 0€3MOCepeHBO  CIUPAETHCS HA  AUCIUILTIHH
«AxkanemidyHa Ta HayKoBa aHIJIIMCbKa MOBa», 3BaXKAIOYM HA TE€, IO OUIBIIICTH
PEKOMEHIOBAHO1 JIiTepaTypH BHJaHAa 1HO3EMHMMH BHJIABHUIITBAMU HAa aHTJIMCBHKIN
MOBI.

3micT:

3micToBuit Mmoayab 1. MogeawBaHHs, SIK MeTOJ HAYKOBOIO Mi3HAHHS.
HanaroTbest po3iivpeHi 3HaHHSA 3 YUCIOBOTO MojentoBaHHs B cuctemi ANSYS.
PosrnsimaeTbes MOCHIIOBHICT,  PO3B’SI3aHHS  3a/lad  YUCJIOBOTO  MOJICTIOBAHHS.
Onucyerbcsi METOJMKM Ta OCHOBHI NPUHOMH poOOTH 3 MOAYJISIMU IMOOYJIOBU Ta
KOpEeryBaHHS reoMeTpii po3paxyHKOBO1 00J1acTi, MOOY/I0BH PO3PAXyHKOBHUX CITOK Ta
npe- Ta NOCTHPOLECIHTY NMPU MOJIETIOBAHHI T1IPaBIIYHUX T4 THEBMATHYHUX CUCTEM.

3micToBuil moayab 2. Po3podka maTreMaTH4YHOI MoOJel, IK iHCTPYMEHTY
AocJaiIKeHHs. BUBUalOTbCSd METOAUKM pOOOTH B MOAYJISIX IIpe- Ta MOCTIPOLIECIHTY




ANSYS Rigid Body mpu po3p’s3aHHi 3amad AMHAMIKH MexaHi3MmiB. HamaroTecs
0a30Bl 3HAHHSA M[IOAO MOJIEIIOBAHHS MYJIbTU(QI3MYHUX 3a7ad. Po3risnaroTbes
NPUKJIaAN OB SA3aHUX 3aJlay, XapakTepHl IJs BUIMAJKIB MOJEIIOBAHHA POOOYMX
MpOIIECIB MEXaHIYHOTOo OOJIaHAaHHS Ta METOAUKH iX pO3B’sI3aHHS 3acoOamu
ANSYS, 30kpema 3 3actocyBanHAIM Moayit0 System Coupling.

3micToBuii Moayab 3. Meroguka onmTUMI3alii OJepKAHUX pe3yJabTaTiB.
Onucyerbcsi MOCTaHOBKA 3a7a4  ONTUMAJIBLHOTO MPOEKTYBaHHS. Po3risnaroThes
METOJIMKHU PO3B’SI3aHHS ONTUMIZAIIMHUX 3a7a4 3 BUKOpUCTaHHSAM Moayio ANSYS
DesignXplorer Ta TOCHIIOBHICTH poOOOTH TpPU aABTOMATHU3AIlll YHCIOBOTO
CKCIICPUMEHTY, PO3B’SI3aHHI 3a7a4 ONTHUMi3alii  Ta CTaTUCTUYHOMY aHaJI3l.
OnucyroThCs MOXKIUBOCTI MOOYynOBU Mojeneil 3HmkeHoro mnopsanky (ROM) mpu
CTBOPEHHI IMPPOBUX OJIIM3HIOKIB.

Pe3yabTaTi HABYaAHHS !

PH2. BinbHO mpe3eHTyBaTH Ta OOroBOpIOBaTH 3 (axiBIsIMU 1 HedaxiBUIAMHU
pe3yibTaTH JOCIHIKEHb, HAYKOBI Ta MPUKIAJHI MPOOJIEMH MEXaHIYHOI 1HXKEHepii
JICpKaBHOIO Ta 1HO3EMHOI0 MOBAaMH, OMPHIIIOJHIOBATH PE3YJIbTATH AOCHTIIKCHb Y
HAyKOBUX MyOIIKalisX y IPOBITHUX MIXKHAPOJHUX HAYKOBUX BUJIAHHSX.

PH4. Po3pobnstu Ta J0CHDKYBaTH KOHIENTYalbHI, MaTeMaTH4YHI 1
KOMIT' FOTEpPHI MOJIei TpoIeciB 1 cucrteM, €(EeKTUBHO BHKOPUCTOBYBATH iX JJIs
OTpUMAaHHS HOBUX 3HaHb Ta/ab0 CTBOPEHHS 1HHOBAIIIMHUX MPOAYKTIB y MEXaHIUHIN
IHKEHepii Ta TOTUYHUX MDKIUCIHUIUTIHAPHUX HAIpsIMax.

PHS. 3acTocoByBatu cydacHi iHCTPYMEHTH 1 TEXHOJIOT1] MONIYKY, 0OpOOICHHS
Ta aHamizy iHQopmarllii, 30KpemMa, CTATUCTHYHI METOIW aHaji3y TaHWUX BEIUKOTO
o0csary Ta/abo CKIagHOI CTPYKTYpH, CIeliali3oBaHl 0a3u AaHuX Ta 1HQopMarliiiHi
CUCTEMH.

PH8. 3acrocoByBaTu 3arajibHi NPUHLUMANMA Ta METOJAM MAaTEMAaTHKH,
NPUPOJHUYMX Ta TEXHIYHUX HAYK, a TaKOX Cy4acHi METOAM Ta IHCTPYMEHTH,
M(ppOB1 TEXHOJIOTIT Ta Crieliagi3oBaHe MporpamMHe 3a0e3MeyeHHs s IPOBAKEHHS
JOCIIKEHB Y c(pepi MeXaHIYHOT 1HXKEHEpIi.

MeToau HABYAHHA

CnoBecHi: JIEKIlis, TOsSICHEHH:, Oecifa.

Haouni: inroctpyBaHHs, IEMOHCTpAILis.

[IpakTuuni: po3B’s3aHHS 3a7a4.

Camocriiina po0OoTa: ompaIfoBaHHs JEKIIHHOTO MaTepiaty, HaBYaIbHOT 1
TEXHIYHOI JITEPaATyPH.

MeToau KOHTPOJIIO TA MOPSIA0K OLiHIOBAHHS Pe3y/abTATIiB HABYAHHS .
[ToTo4yHMIT KOHTPOJIB:

- YCHE ONMUTYBAHHS 32 MaTepiayiaMH JISKI[i Ta MPaKTUYHUX 3aHATD;

- MPaKTUYHA TIepeBipKa yMiHb 1 HABUYOK;

- YCHMM 3aXHUCT 3BITIB 3 IPAKTUYHUX POOIT;

- MPOCIIYXOBYBAHHS IOTIOBIJIEH 13 CAMOCTIHHO BUBYCHUX TEM;
[TimcyMKoBHUI ceMECTPOBUI KOHTPOJIb — €K3aMeH, ITMChMOBI BIIMOBI I Ha

3aMUTaHHS 32 eK3aMEHAIIMHUMHU OlJIeTaMHu.



MeToau4uHe 3a0e3mMe4eHHA

1. Hucranmiitnuii kypc «YucioBe MOEIOBaHHS Ta ONTHUMI3allis poOOYnX
IPOIIECiB MEXaHIYHOTO 00JIaHaHH» Ha miaTdopmi Moodle
https://dl.kname.edu.ua/course/view.php?id=4573

PexomenoBana jiteparypa ta ingopmauiiiHi pecypcu
ba3zoBa

1. [Tocionuk xopuctyBaua ANSYS Workbench. Verification Manual (Release
15.0, 2013)

https://ru.scribd.com/document/654187304/ANSY S-Workbench-Verification-Manual
2. [MTocionuk kopuctyBaya DesignModeler User Guide (Release 14.5, 2012)
https://www.kkiem.mech.pg.gda.pl/oacm/kwpi/workbench/instrukcja.pdf

3. [Tocionuk kopuctyBada Ansys Meshing User's Guide (Release 2020 R2, 2020)
https://ru.scribd.com/document/523661738/ANSY S-Meshing-Users-Guide

4. [Mocionuk kopuctyBada Ansys Meshing Tutorial Guide (Release 19.2, 2018)
https://ru.scribd.com/document/477487126/ANSY S-Meshing-Tutorial-Guide-19-2

5. [Tocionuk kopuctyBaua ANSYS Mechanical. Structural Analysis Guide
(Release 2023 R1, 2023) https://ru.scribd.com/document/629697560/ANSY S-
Mechanical-APDL-Structural-Analysis

6. [Tocionuk kopuctyBaua ANSYS CFX. User's Guide (Release 15.0, 2013)
https://ru.scribd.com/document/626334480/ANSY S-CFX-Pre-Users-Guide

7. [Tocionuk kopuctyBada System Coupling User's Guide (Release 2022 R2,
2022)
https://ftp.lstc.com/anonymous/outgoing/isheng/syc/syc2user0307/Manual/syc/Syste
M%20Coupling%20User's%20Guide.pdf

8. [Mocionuk kopuctyBaua System Coupling Tutorials (Release 2022 R2, 2022)
https://ftp.lstc.com/anonymous/outgoing/isheng/syc/syc2user0307/Manual/syc/Syste
m_Coupling_Tutorials.pdf

Q. [MTocionuk kopuctyBaua DesignXplorer User's Guide (Release 2020 R1, 2020)
https://ru.scribd.com/document/576923598/DesignXplorer-Users-Guide

10. TTocionuk xopuctyBaua DesignXplorer Optimization Tutorials (Release 2021
R2, 2021)
https://ru.scribd.com/document/662963917/DesignXplorer-Optimization-Tutorials-
2021-R2

JlonomizkHa

1. baxpymun B. €. Maremaruune moaentoBanss. Hapuanbnuii nociOnuk / B. €.
baxpymmn. — 3anopixoks: I'Y 31IMY, 2004. — 140 c.
http://moodle.nati.org.ua/mod/resource/view.php?id=7442

2. Creutenko 1. B. MonenroBanus cucrem: HaBy. nnociOHuK/ [.B. Crenenko.—
Yepracu: YATY, 2010.— 399 c. https://web.kpi.kharkov.ua/auts/wp-
content/uploads/sites/67/2017/02/MOCS _Kachanov_posobie.pdf

3. STOLARSKI, Tadeusz; NAKASONE, Yuji; YOSHIMOTO,
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Shigeka. Engineering analysis with ANSY'S software. Butterworth-Heinemann, 2018.

https://berthing.wordpress.com/wp-content/uploads/2009/12/pages-from-engineering-

analysis-with-ansys-software-1.pdf

4, Chen, X., & Liu, Y. (2018). Finite element modeling and simulation with

ANSYS Workbench. CRC press.

5. https://oss.jishulink.com/upload/202111/72907645fc6a476abaa5f4aea7fd16c?2.

pdf

6. LEE, Huei-Huang. Finite Element Simulations with ANSY'S Workbench 2020.

SDC publications, 2020.
https://static.sdcpublications.com/pdfsample/978-1-63057-401-7-2-g9jlhc0e65.pdf

OO0sagHAHHSA, YCTATKYBAHHS, IPOrPAMHI NPOAYKTH

1. JlabopaTopis MojienfOBaHHS KiOep(PI3UIHUX CHCTEM.
2. [HauBiMyaapHI KOMIT I0TEpH 3100yBadiB BUIOT OCBITH



INFORMATION REFERENCE

Full name of the Numerical modeling and optimization of work
discipline processes of mechanical equipment

Type of discipline Compulsory, EC 8

Semester 3

Number of ECTS credits | 4

Level of higher education | third (educational and scientific)

Educational program Industrial engineering
Language of instruction, Ukrainian
teaching
Educational and Scientific Institute of Energy,
ESl/faculty Information, and Transport Infrastructure (ESI EITI)
Department automation and computer-integrated technologies
Name of lecturer(s) Plankovskyy Serhii Ihorovych, professor, Ph.D.,
professor
Contacts of lecturer(s) sergiy.plankovskyy@kname.edu.ua

The purpose of the discipline:

Formation of students of higher education with the knowledge and skills of
numerical modeling, conducting correlation analysis, experiment planning and
optimization in the environment of the latest software complexes of engineering
analysis when researching the work processes of mechanical equipment during their
implementation scientific works.

Interdisciplinary connections:

The study of the discipline is directly based on the disciplines "Academic and
Scientific English", considering that most of the recommended literature is published
by foreign publishing houses in English.

Contents:

Content module 1. Modeling as a method of scientific knowledge. Advanced
knowledge of numerical modeling in the ANSY'S system is provided. The sequence
of solving numerical modeling problems is considered. Methods and basic methods
of working with modules for building and correcting the geometry of the calculation
area, building calculation grids, and pre- and post-processing in modeling hydraulic
and pneumatic systems are described.

Content module 2. Development of a mathematical model as a research
tool. Methods of working in ANSYS Rigid Body pre- and post-processing modules
are studied when solving mechanism dynamics problems. Basic knowledge of
modeling multiphysics problems is provided. Examples of related problems are
considered, which are typical for the cases of modeling the work processes of
mechanical equipment and the methods of solving them by means of ANSYS, in
particular with the use of the System Coupling module.

Content module 3. The method of optimization of the obtained results. The
formulation of optimal design problems is described. Methods of solving
optimization problems using the ANSYS DesignXplorer module and the sequence of




work in the automation of a numerical experiment, solving optimization problems
and statistical analysis are considered. The possibilities of building models of reduced
order (ROM) when creating digital twins are described.

Learning outcomes:

RN2. Freely present and discuss with specialists and non-specialists the results
of research, scientific and applied problems of mechanical engineering in national
and foreign languages, to publicize the results of research in scientific publications in
leading international scientific publications.

RN4. Develop and research conceptual, mathematical and computer models of
processes and systems, effectively use them to obtain new knowledge and/or create
innovative products in mechanical engineering and related interdisciplinary areas.

RN5. Apply modern tools and technologies for searching, processing and
analyzing information, in particular, statistical methods for analyzing data of a large
volume and/or complex structure, specialized databases and information systems.

RN8. Apply general principles and methods of mathematics, natural and
technical sciences, as well as modern methods and tools, digital technologies and
specialized software to conduct research in the field of mechanical engineering.

Teaching methods:

Verbal: lecture, explanation, conversation.

Visual: illustration, demonstration.

Practical: solving problems.

Independent work: development of lecture material, educational and technical
literature.

Methods of control and the procedure for assessing learning outcomes:

Current control:

- oral survey based on the materials of lectures and practical classes;

- practical test of abilities and skills;

- oral defense of reports on practical work;

- listening to reports on independently studied topics;

The final semester control is a written exam based on exam tickets, written
answers to questions on tickets.

Material and technical and information support:

Methodical support

1. Distance course “Numerical modeling and optimization of work processes of
mechanical equipment” on the Moodle platform
https://dl.kname.edu.ua/course/view.php?id=4573

Recommended reading and information resources:

Basic
1. User manual ANSYS Workbench. Verification Manual (Release 15.0, 2013)
https://ru.scribd.com/document/654187304/ANSY S-Workbench-Verification-Manual




2. User manual DesignModeler User Guide (Release 14.5, 2012)
https://www.kkiem.mech.pg.gda.pl/oacm/kwpi/workbench/instrukcja.pdf

3. User manual Ansys Meshing User's Guide (Release 2020 R2, 2020)
https://ru.scribd.com/document/523661738/ANSY S-Meshing-Users-Guide

4. User manual Ansys Meshing Tutorial Guide (Release 19.2, 2018)
https://ru.scribd.com/document/477487126/ANSY S-Meshing-Tutorial-Guide-19-2
5. User manual ANSYS Mechanical. Structural Analysis Guide (Release 2023 R1,
2023) https://ru.scribd.com/document/629697560/ANSY S-Mechanical-APDL -
Structural-Analysis

6. User manual ANSYS CFX. User's Guide (Release 15.0, 2013)
https://ru.scribd.com/document/626334480/ANSY S-CFX-Pre-Users-Guide

7. User manual System Coupling User's Guide (Release 2022 R2, 2022)
https://ftp.lstc.com/anonymous/outgoing/isheng/syc/syc2user0307/Manual/syc/Syste
M%20Coupling%20User's%20Guide.pdf

8. User manual System Coupling Tutorials (Release 2022 R2, 2022)
https://ftp.lstc.com/anonymous/outgoing/isheng/syc/syc2user0307/Manual/syc/Syste
m_ Coupling Tutorials.pdf

9. User manual DesignXplorer User's Guide (Release 2020 R1, 2020)
https://ru.scribd.com/document/576923598/DesignXplorer-Users-Guide

10. User manual DesignXplorer Optimization Tutorials (Release 2021 R2, 2021)
https://ru.scribd.com/document/662963917/DesignXplorer-Optimization-Tutorials-
2021-R2

Auxiliary

1. baxpymmn B. €. Maremarnune moaentoBanHsa. Hapuanbauii mociObuuk / B. €.
baxpymun. — 3anopixxs: ['Y 3IIMY, 2004. — 140 c.
http://moodle.nati.org.ua/mod/resource/view.php?id=7442

2. Crenenko 1. B. MoaentoBanns cucrteM: HaBd. nmocionuk/ [.B. Crerenko.
Yepkacu: YATY, 2010.— 399 c. https://web.kpi.kharkov.ua/auts/wp-
content/uploads/sites/67/2017/02/MOCS_Kachanov_posobie.pdf

3. STOLARSKI, Tadeusz; NAKASONE, Y uji; YOSHIMOTO,
Shigeka. Engineering analysis with ANSY'S software. Butterworth-Heinemann, 2018.
https://berthing.wordpress.com/wp-content/uploads/2009/12/pages-from-engineering-
analysis-with-ansys-software-1.pdf

4. Chen, X., & Liu, Y. (2018). Finite element modeling and simulation with ANSYS
Workbench. CRC press.

5. https://oss.jishulink.com/upload/202111/72907645fc6a476abaa5f4aea7fd16c2.pdf
6. LEE, Huei-Huang. Finite Element Simulations with ANSYS Workbench 2020.
SDC publications, 2020.
https://static.sdcpublications.com/pdfsample/978-1-63057-401-7-2-99jlhc0e65.pdf

Equipment, equipment, software products

1. Laboratory of simulation of cyber-physical systems.
2. Personal computers of students of higher education
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