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Program of educational discipline

1. Description of the educational discipline, its purpose, subject of study and learning outcomes

Description of the educational discipline.

The course covers the basics of designing technological pipelines, their application, theoretical
information on the basics of engineering calculations, modern standard calculation formulas,
normative calculation methods.

The subject of the academic discipline.

Discipline "Computerized methods of construction and calculation of technological pipelines" is
taught as a selective component of training qualified specialists in the field of mechanical engineering,
resource conservation, ecology and computer-integrated technologies.

Mastering the methods of design and calculation involves not just mastering certain rules, but
rather the development of a unique style of thinking, focused on the creation of modern technology in
the field of chemical and oil refining engineering.

The purpose of the educational discipline.

The purpose of studying this discipline is the formation of students of a complex of knowledge,
skills, and abilities necessary for qualified design and calculation of typical equipment of the chemical
industry. According to the goal, the training of bachelors requires the formation of the following
abilities:

¢ use and application in professional activity of normative methods of calculation of technological
pipelines,
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e using knowledge of design and construction of typical equipment,

e mastering the method of determining the loads that occur during installation, testing and in
working conditions,

e receiving information about the current state of equipment elements during operation,

¢ improvement of technological pipeline equipment,

¢ use of the method of calculating stresses and deformations that occur during the operation of
technological pipelines.

1.2. The main tasks of the credit module.

According to the requirements of the educational and professional program, after mastering the
academic discipline, students must demonstrate the following learning outcomes:

knowledge:

¢ basic constructions of technological pipelines, typical nodes and details and requirements for
them;

¢ materials used in manufacturing process pipelines and their properties;

e calculation parameters and rules for their determination;

¢ conditions of strength, stiffness, stability, tightness;

e calculation models of technological pipelines;

¢ determination of stresses, stress state analysis, permissible and limit loads;

¢ normative methods of calculation of technological pipelines;

¢ development of a structurally perfected product.
skill:
¢ based on the features of the technological process, determine the initial and limiting conditions

and load scheme for the structure,

* on the basis of working conditions, determine the stress-strain state of the structure under static
and dynamic thermoforce loads,

¢ based on the knowledge of theoretical training, using reference books and standards, choose
structural materials and seal materials,

¢ using reference materials, perform calculations regarding the strength of technological pipelines,

e perform parametric calculations of technological pipelines using known analytical dependencies
and reference information,

¢ take into account the need for assembly, disassembly, transportation and installation of the
product,

¢ on the basis of the acquired knowledge, perform calculations on stiffness, stability, strength and
develop design documentation, e create constructions of technological pipelines that are safe in
operation.

experience:

¢ design development of technological pipelines;

e ensuring strength, stability, rigidity, tightness, corrosion resistance, structural integrity and other
requirements for elements of technological pipelines.

2. Pre-requisites and post-requisites of the discipline (place in the structural and logical scheme of
training according to the relevant educational program)

Mastering the discipline "Computerized methods of construction and calculation of technological
pipelines" is based on the principles of integration of the complex of knowledge received by students
during the bachelor's education when studying the disciplines of natural and engineering-technical
direction in the field of "Mechanical Engineering". To successfully master this discipline, it is necessary



to have basic knowledge in the field of higher mathematics, physics, resistance of materials, hydraulics,
processes and equipment of chemical industries, to be able to use a computer to provide the necessary
calculations, to have skills in the field of applied programming, mathematical modeling of processes and
systems.

As a result of mastering the discipline, the student will be ready to use fundamental and natural
scientific knowledge and methods to solve complex scientific and technical problems in the field of
professional and research and innovation activities.

3. Content of the academic discipline "Computerized methods of construction and calculation of
technological pipelines"

Topic 1. Technological pipelines. General requirements.

Topic 2. Details of pipelines.

Topic 3. Normative parameters and permissible stresses.

Topic 4. Calculation of steel pipelines.

Topic 5. Calculation of the thickness of the walls of taps.

Topic 6. Calculation of the thickness of the transition walls.

Topic 7. Tee connections.

Topic 8. Calculation of the strength of high-pressure steel pipelines.

Topic 9. Calculation of non-linear high-pressure pipes, which are designed to work at elevated
temperatures.

Topic 10. Calculation of curved elements of high-pressure pipelines.
Topic 11. Calculation of conical transitions of high pressure pipelines.
Topic 12. Plugs of technological pipelines.

Topic 13. Calculation of hole reinforcement.

4. Educational materials and resources

Basic literature

1 ABH A.2.3-12-99. TexHonoriyHi Tpybonposoan. [YnHHui Big 2000-01-01]. Bua. oodiu. Kuis:
Oepxbya, 2000. 226 c.

2 Wronpga 0. H., bapsuH A. WN., TabyHwmkos B. . MeToguyeckme ykasaHuWs K pacyeTy Ha
NPOYHOCTb TEXHOMOTMYECKMX CTanbHbIX TpybonpoBoaos Ha Py go 10 MMa. CesepoaoHeuk: TU, 2009.
112 c. URL: https://ohpkaf.at.ua/k raschetu na prochnost tekhnologicheskikh.pdf.

3 HNAON 0.00-1.73-14. MpaBunna OXopoHW Mpaui Ta He3neyHoi eKcnayaTauii TEXHONOTIYHUX
Tpybonposogis. [YuHHMI  Big  2014-11-12]. Bwug. odiy.  Kuis:  AHAOMN, 2015. URL:
https://dnaop.com/html|/54573/doc-%D0%9D%D0%9F%D0%90%D0%IE%D0%IF 0.00-1.73-14.

4 COYy MIN 71.120-217:2009. MocyamHu Ta anapaTtu CTasieBi 3BapHi. 3aranbHi TEXHIYHI YMOBW.
[YnHHKIA Big 2009—-07-07]. Bua. odiu,. Knis: MiHicTepcTBo npommcaoBoi nonitnkm Ykpainu, 2009. 339 c.

5 AHppeeB Irop. Po3paxyHOK TexHonoriyHux Tpybonposoais: Hasy. nocib. gns crya,.
cneuianbHocTi 133 «lanysese mawmnHobyaysaHHA». Kuis: KIl im. Iropa Cikopcbkoro, 2023. 104 c. URL:
https://ela.kpi.ua/handle/123456789/52475.

6 AHapeeB |. A. KOHCTpyOBaHHA | pO3paxXyHOK OCHOBHUX €/IEMEHTIB NOCYAWH Ta anapartis: Nigpyy.
ana 3006yBadiB cTyneHa 6akanaBpa 3a cneuy. 133 lanysese mawmHobyaysaHHA. Kuis: KMl im. Iropsa
Cikopcbkoro, 2024. 428 c. URL: https://ela.kpi.ua/handle/123456789/65136.

7 AHpapeeB |. A. KoHCTpyloBaHHA i po3paxyHOK TUMOBOrO YCTaTKyBaHHA XiMiYHMX BMPOOHMUTB.
OCHOBHI NOMIOXEHHA. EnemeHTU TOHKOCTIHHMX MNOCYAWH, HABAHTAXXEHWUX BHYTPIWIHIM TMCKOM: HaBu.
noci6. Kuis: “BngasHnureo «MonitexHika» ”, 2011. 272 c.
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Additional literature

8 AHppeeB |. A., MikynboHOK |. O. P03paxyHOK, KOHCTPYIHOBAHHA i HaAinHicTb 0b6nagHaHHA
XiMiYHUX BUPOOHUNLTB: TepMiHONOriYHUI cnoBHUK. KuiB: IBLL “BuaasHmuTso «MonitexHika»”, 2002. 216
C.

9 AHpgpees L.A., 3yb6pit O.I. KOHCTpYIOBAaHHA Ta PO3PaxyHOK anapaTiB BMCOKOTO TUCKY: HaBY.
noci6. Kuis: I3MH, 1999. 144 c.

10 AHgpees |. A., 3ybpin O. I., MikynboHOK |. O. 3actocyBaHHA MmaTepianis y XimiyHOMY
MawnHobyaysaHHi. CTani 1 YaByHU: HaBY. nocib. Kuis: I3MH, 1999. 148 c.

11 AHapeeB Irop. YKpinieHHA OTBOpPIB B NOCYAMHAX Ta anapaTtax: HaBy. nocib. Kuis: KMl im. Iropa
CikopcbKoro, 2021. 72 c. URL: https://ela.kpi.ua/handle/123456789/42254.

5. Methods of mastering an educational discipline (educational component)

Lecture classes (taking into account individual classes).

Lectures are aimed at providing modern, comprehensive knowledge of the discipline "Computerized
methods of construction and calculation of technological pipelines", definitions at the modern level of
scientific development in the area of calculation and design of machines and devices; ensuring fruitful
work of students during the lecture; application of effective methods of teaching, presentation of
material and its assimilation; education of students' professional qualities and development of creative
thinking; formation of their scientific and practical interest in mastering the course material, the desire
for independent work.

NeNe | The name of the topic of the lecture, a list of main questions, references to the Hour
literature, and assignments for students' homework (taking
into
account
individual
classes)

1 Technological pipelines. General requirements. Details of pipelines. 2
Normative parameters and permissible stresses.
Literature: [1-11]

2 Calculation of steel process pipelines under pressure up to 10 MPa. 2
Literature: [1, 2, 5-8]

3 Calculation of the thickness of the walls of taps. 2
Literature: [1, 2, 5-8]

4 Calculation of the thickness of the walls of transitions and tee connections. 2
Literature: [1, 2, 5-8]

5 Calculation of the strength of high-pressure steel pipelines. 2
Literature: [1, 2, 5-9]

6 Calculation of non-linear high-pressure pipes, which are designed to work at 2

elevated temperatures.
Literature: [1, 2, 5-8]

7 Calculation of curved elements of high-pressure pipelines. 2
Calculation of conical transitions of high pressure pipelines.
Literature: [1, 2, 5-8]

8 Plugs of technological pipelines. 2
Literature: [1, 2, 5-8]

9 Calculation of hole reinforcement. 2
Literature: [1, 2, 5-8, 11]
Total hours (including individual classes) 18

Practical classes (taking into account individual classes)
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When studying a credit module, 2/3 of the classroom load is allocated to practical classes. A
practical lesson on a separate topic of this discipline is aimed at consolidating the material presented in
the lecture by considering specific examples, exercises and problems on this topic. This enables students
to systematize and deepen their theoretical knowledge. The practical session is conducted in a dialogue
mode with educational discussions. At the beginning of the class, a control survey of the students is
conducted based on the materials of the previous lectures, their familiarization with literary sources on
the subject of the discipline.

NeNe | Name of the subject of the practical session, list of main questions, references to | Hour
the literature

1 Normative parameters and permissible stresses. Calculation of steel process 2
pipelines under pressure up to 10 MPa.
Literature: [1-8]

2 Calculation of the strength of high-pressure steel pipelines. 2
Literature: [1, 2, 5-8]

3 Calculation of the thickness of the walls of taps. 4
Literature: [1, 2, 5-8]

4 Calculation of the thickness of the transition walls. 2
Literature: [1, 2, 5-8]

5 Calculation of the wall thickness of tee joints. 2
Literature: [1, 2, 5-8]

6 Calculation of the strength of high-pressure steel pipes. 2
Literature: [1, 2, 5-8]

7 Verification calculation of high-pressure pipes in case of simultaneous action 2

of internal pressure and temperature stresses.
Literature: [1, 2, 5-9]

8 Calculation of non-linear high-pressure pipes, which are designed to work at 6
elevated temperatures.
Literature: [1, 2, 5-8]

9 Calculation of curved elements of high-pressure pipelines. 2
Literature: [1, 2, 5-8]

10 Calculation of conical transitions of high pressure pipelines. 2
Literature: [1, 2, 5-8]

11 Plugs of technological pipelines. 4
Literature: [1, 2, 5-8]

12 Calculation of hole reinforcement. 6
Literature: [1, 2, 5-8, 11]
Total hours 36

6. Independent work of the student (taking into account individual classes)

When teaching the academic discipline "Computerized methods of construction and calculation of
technological pipelines", the student's independent work takes up 55% of the time of studying the credit
module, taking into account the preparation for the credit. Independent work of students includes
preparation for classroom classes, execution of modular control and calculation-graphic works, study of
sections of the program and topics that are not included in the list of lecture questions or require more
detailed study. The acquisition of knowledge on these topics is carried out through a detailed study of
the relevant sections of the recommended basic and additional literature and an independent scientific
and informational search on one's own initiative. The preparation of the student for the next classroom
classes involves mastering the material of the previous lectures in the process of independent work.

NeNe Type of work and titles of topics submitted for independent study Hour
1 Preparation for classroom classes. 10




2 Performance of individual practical tasks on the topic of the module. 20

Working out sections of the program and topics that are not taught in lectures

3 Design and calculation of non-metallic technological pipelines. 21
Literature: [1-11].

4 Preparation for the test 15

Total hours 66

Policy and control

7. Policy of academic discipline (educational component)

Rules for attending lectures and practical classes;

Attending lectures and practical classes is a mandatory component of studying the material. At the
lecture, the teacher uses his own presentation material. Students are obliged to take an active partin
the educational process, not to be late for classes and not to miss them without a good reason, not to
be distracted by actions unrelated to the educational process.

Policy of deadlines, rescheduling and incentive rules;

Missed classes must be made up. The student independently prepares a synopsis of the missed
lecture or practical session, answers control questions to the teacher on the materials of the topic of the
missed session. Individual practical tasks should be performed carefully and in a precisely defined time.
Fulfillment of these requirements ensures an increase in the rating assessment of the results of
mastering the educational discipline.

Academic Integrity Policy;

The policy of the academic discipline is built taking into account the norms of Ukrainian legislation
on academic integrity, the Code of Honor of NTTU "lhor Sikorsky Kyiv Polytechnic Institute" and is
determined by the system of requirements that the teacher presents to the student when studying the
discipline (rules of behavior in classes, absences, retakes, etc.).

8. Types of control and the rating system for evaluating learning outcomes (RSO) (taking into
account individual classes).

Distribution of study time by types of classes and tasks in the discipline according to the working
study plan:

Training time Distribution of study hours Control measures
Independent | Modular Calzlﬁgtlon Semester
Credits | Hours | Lectures | Practical | Laboratory | work of control hi I
students work graphic contro
work
4 120 18 36 - 66 1 1 Test

Control of students' knowledge is carried out with the help of interviews during practical classes, the
results of individual practical tasks.

During the evaluation, the following is taken into account:

1. Attending lectures and practical classes, fruitfulness of work during classroom classes.
2. Timely and accurate performance of control practical tasks for independent work.
3. Study of basic and auxiliary literature.

1. The rating of the student from the credit module consists of the points he receives for work in
practical classes, for the performance of control module and calculation-graphic works on the topic of
the module, and according to the results of the semester control - exam.

2. Scoring criteria:

2.1. Work in practical classes:




- fruitful work - 4 points;

- untimely completed task - 2 points;

- passive work or absence from class - 0 points.

The maximum number of points for work during practical classes is 72.
2.2. Evaluation criteria for calculation and graphic work

- "excellent" - 15-18 points;

—"good" -—— 9-14 points;

- "satisfactory" - 5-8 points;

- "unsatisfactory" - 0 points.

The maximum number of points for calculation and graphic work is 18.
2.3. Evaluation criteria for modular control work

- "excellent" - 10 points;

—"good" -— 8-9 points;

- "satisfactory" - 6-7 points;

- "unsatisfactory" - 0 points.

For 9 weeks of study, the maximum number of points that a student can score is 100 points
based on the results of the educational work and the performance of the control module and
calculation-graphic works.

To receive credit from the credit module "automatically", you need to have a rating of at least 60
points, as well as passed test papers.

Students who have a rating of less than 60 points at the end of the semester, as well as those
who want to improve their grade in the rating points system, complete a credit test. The test task
consists of three questions from different sections of the work program. An unsatisfactory answer to an
additional question reduces the total score by 4 points.

Each test question (r1, r2, r3 ) is evaluated at 33 points according to the evaluation system:

- "excellent", complete answer (at least 90% of the required information) - 33-30 points;

- "good", sufficiently complete answer (at least 75% of the required information or minor
inaccuracies) - 29-25 points;

- "satisfactory", incomplete answer (at least 60% of the required information and some errors) - 24-
20 points;

- "unsatisfactory", an unsatisfactory answer - 0 points.

The sum of the rating points received by the student after mastering the discipline and passing the
exam is transferred to the final grade according to the table:

Scores Rating
95...100 excellent
85...94 very good
75...84 good
65...74 satisfactory
60...64 enough
<60 unsatisfactory
Admission conditions not met not allowed

9. Additional information on the discipline (educational component)

Preliminary list of questions submitted for semester control.
Ob6rpyHTYBaTN NPU3HAYEHHSA i KnacudikyBaTu TEXHONOTIYHI Tpybonposoau.
HaBecTn cknapg TexHonoriyHux Tpybonposoais.
HaBecTn mapKu cTanei, siki 3acTOCOBYOTbCA A1 BUTOTOBIEHHA TEXHOJIOTIYHMX TPYOoNpoBOAiB.
HaBecTn HopmaTUBHI NapameTpu i AONYCTUMI HaNpy»KeHHA ANA TEXHONOrIYHMX TpybonpoBoais.
Hagatv anroputm po3paxyHKy TOBLLMHM CTIHKM TPYD, AKi 3HaxoaAaTbea nig Tuckom ao 10 MMa.

W R



12.
13.

14.
15.

16.
17.
18.

19

20.
21.

22.

23.

24,

HapaTtu anroputm po3paxyHKy TOBLUMHUM CTIHKWU FTHYTUX BiABOAIB.

Hapatv anropntm po3paxyHKy TOBLLMHM CTiIHKM 6e3W0BHUX BiABOAIB.
Hagatn anropntm po3paxyHKy TOBLLMHWM CTIHKM CEKTOPHUX BiABOAIB.
Hagatn anropntm po3paxyHKy TOBLUMHM CTIHKM LUTAaMNO3BAapHMX BigBOA4iB.

. O6rpyHTYBaTN 0COHAMBOCTI PO3PAXYHKY TOBLUMHM CTIHKM Nepexos;is.
. HaBectn meToanKy po3paxyHKy TPiMHUMKOBUX 3'€AHaHb, LLO 3HAXOAATLCA Nij, BHYTPIWHIM TUCKOM

n0 10 Mna.

HaBecTn KOHCTPYKLIii 3BapHMX 3’ €AHaHb TPINHMKIB 3i WTyLEPOM.

O6rpyHTyBaTM 0COBMBOCTI PO3PaxXyHKY TOBLLMHM CTIHKM TPIMHUKIB 3 BiAOOPTOBAHMMM OTBOpPaMM
i BPi3HOIO CiANOBMHOLO.

HaBecTn KOHCTPYKL,iT NNOCKUX KPYTANX 3arAyLWOK, AKi 3Haxo4ATbcA nig Tuckom go 10 Mrla.
HagecTn mMeToAMKYy pO3paxyHKY MJIOCKUX KPYIAMX 3araywoK, AKi 3Haxo4ATbCA Nig TUCKOM A0
10 MnNa.

HaBecTn meToauKy po3paxyHKy eninTUYHMX 3arnyLwok, AKi 3HaxogATbea nig Tuckom go 10 MMa.
HagaTy KOHCTPYKLUIii eNinTUYHMX 3arnyLwoK 3 OTBOPaMM.

HaBecTn meToaMKy pPO3paxyHKy eninTUYHMX 3ariyWwoK 3 0TBOPaMM, AKi 3HAX04ATLCA Nig TUCKOM
no 10 MMa.

. HaBecTM HopmaTMBHI napameTpwu i AONYCTUMI HAaNPyXeHHA ANA TeXHONOTiYHWUX Tpybonposoais

BMCOKOTO TUCKY.
HapaTv anropntm po3paxyHKy TOBLUMHMU TPYyOM BUCOKOTO TUCKY.

HapaTu anroputm nepeBipoOYHOro pPo3paxyHKy TPyb BMCOKOro TUCKY Yy BUMAAKY CYMiCHOI Aii
BHYTPILUHBbOTO TUCKY | TEMNEPATYPHUX HaNPYKEHb.

HapgaT anroputm po3paxyHKy KPMBONIHIMHUX €eNeMeHTiB TeXHOJIOTMYHUX TpybonpoBosis
BMCOKOTO TUCKY.

HapgaT anroputm po3paxyHKYy KOHIYHMX MepexoniB TEXHONOTYHMX TPybOMpoBOAiB BMCOKOMO
TUCKY.

O6rpyHTYBaTM NPUHLMN YKPINJAEHHSA OTBOPIB TEXHO/OTIYHUX TpybonpoBoais.

Po0o4y nporpamy HaB4Ya/IbHOI AMCHHUILTIHY (cui1adyc):

Cxuaazaeno nonent kapenpu MAXHB, k.1.H. Annpees Irop AnaroniiioBuu

YxBajieHo KaQeIporw Mawux ma anapamis XiMiyHux i HagmonepepooHux eupooHuyme

(mpotokon Ne 20 Bix 20.06.2024 p.)

Moromxeno MeTOOUYHOIO KOMICIEID 1HXKEHEPHO-XIMIYHOTrO (axkynprery (mpotokona Ne 11 Bifg
28.06.2024 p.)




