OIIUC HABYAJIBHOI JUCHUILJITHA
1. Kon: 192 «byodienuymeo ma yueiibHa iHiceHepisy ;
2. Ha3Ba: [noicenepna ciopasnika cucmem menio2a3onocmadaius ma 6eHmuiayii;
3. Tun: subiprosa;
4. PiBenb BUIIOI ocBiTH: [ (baxanasp) .
5. Pik HaBYaHH#A, KOJIM NPONOHYETHCA IUCHUILIIHA: 3;
6. CeMecTp, KOJIM BUBYAETHCH QUCHHILIIHA: 6 ;
7. KisibkicTh BcTanoBJeHux kpeautiB EKTC: 3 ;
8. [Ipi3Buine, ininiaan JexkTopa/JIeKTOPiB, HAYKOBHIi CTYHiHb, mocana: Toxap Onexcandp lsanosuu, K.m.H.,
oouenm.
9. Pe3yibTaTu HABYAHHS: NIC/IA BUGYEHHS OUCYUNTIIHU CITYOEHM NOBUHEH.:

- 3HAMU: OCHOBHI 3AKOHU PYXY PIOUH 8 HANIPHUX CUCMEMAX 3 NOCMIUHOIO § 3MIHHOI MACOI0, OCHOBHI 3AKOHU
PYXY piOUH 8 HANIPHUX CUCMeMax 3 NOCMIHOK i 3MIHHOI 2YCIMUHOI), OCHOBHI PO3PAXYHKOBI 3A71eHCHOCHI,
WO BUKOPUCMOBYIOMbCA NPU PO38 'A3Y8AHHI NPAKMUYHUX 3A0aY NO8 SA3AHUX I3 PYXOM PIOUH 8 HANIPHUX
cucmemax 3 NOCMIUHOI0 1 3MIHHOIO MACOI0,

- eMImu. po3e’s13yeamu NPAKmuyti 3a0ayi N08 s13aHi 3 PyXomM PiOUH 8 HANIPHUX CUCeMAaX 3 NOCMIUHO0 |
3MIHHOI0 MACOI0; PO38 A3Y8amu NPAKMUYHI 3a0a4i no8 s13aHi 3 pyxom piOuH 8 HANIPHUX CUCEMAX 3
NOCMIUHOIO § 3MIHHOIO 2YCIMUHOI0, BUKOHYB8AMU 2I0PABNIYHUL PO3PAXYHOK CUCTEM MENIONOCMAYAHHSA |
8000NOCMAYAHHSL .

10. ®opmu oprauizamii 3aHATh: HAGYAIbHE 3AHAMMS , CAMOCMIUHA POOOMA, KOHMPOAbHI 3AX00U;

o/[McuMIIIiHM, 110 NepeaylOTh BHUBYEHHIO 3a3HAYEHOI IMCHUIUIIHM: «Buwa mamemamukay,
«Dizuxar,«Inocenepna epagicar», «Teopemuuna mexanixa», «Texuwiuna mexanika piOuHU [ easyr,
«Aepoounamika eHMunAYIiN.
12. 3micT Kypcey:

3MICTOBHH MOIYJ]Ib 1. VCTAIEHHUH PYX PIIHHH B CHCTEMAX
3 NOCTIHHOIO 1 3MIHHOIO MACOIO

Tema 1. Ycmanenuit pyx ¢ Hampuux mpyoonpoeooax 3 NOCMiiHoI0 i 3MIHHOI0 MACOI0

Knacn(bn(aum pr60HpOBO,Z[1B 1 ix cromydenb. [IOHATTA MpO KOPOTKi 1 JTOBTi pr6onp01sozm OcHoBHI
PO3paxyHKOBI 3aJIKHOCTI IPU pO3paxyHKaX KOPOTKUX TPyOorpoBoaiB. OCHOBHI pO3paxyHKOBI 3aJI€KHOCTI
MpU BUTIKaHHI PIAMHU 3 KOPOTKOTO TPyOOMpPOBOIY B Ta30BE CEPEAOBHINE 1 pinuHy. Tumu 3amad mpu
poO3paxyHKax KOPOTKUX TpyOompoBofiB. Po3paxyHOK BCMOKTYBAJIBHOTO 1 HamipHOTO TPYOOIIPOBOJIIB
Hacoca.

OCHOBHI PO3paxyHKOBI 3aJIEKHOCTI JJIS T1APaBIIYHUX PO3PaXyHKIB JOBIHX TPyOONpoBoiB. Po3paxyHok
PO3paxyHKiB JIOBFUX TPYOOIPOBOAIB MpHU Oe3MepepBHOMY pO3/IaBaHHI PiuHU B3A0BX NUIAXy. [locmimoBHe 1
napaieiabHe 3’€IHAaHHS JOBIMX TpyOompoBoAiB. Tumm 3amad mpu po3paxyHKaxX JOBIHX TPYOOIPOBO/IIB.
[ToOGynoBa 1’ €30METPUYHOI 1 HAITIPHOT JIHIN B TPyOOMPOBOAl 3 MOCTIHHOIO 1 3MIHHOIO Macor. ExoHomivHI
BUT1/IHI llaMEeTpH TPYOOIIPOBO/IiB.

Tema 2. Mepesici cucmem 6000n0Cmavants, 2apaio20 6000NOCMAYAHHA | MENJ10nOCMadaHHA

Mepexi 1 1x knacudikariiss. Po3paxyHOK po3IMKHYTHX PO3TATYKEHHX MEPEX, KOJIM BIIMITKA IT'€30METPUYHOI JIiHii Ha
TIOYaTKy MEpEeXi He 3a1aHa. Po3paxyHOK PO3IMKHYTHX PO3TATYKEHHX TYITUKOBUX MEPEK, KOJM BIIMITKA I’ €30METPUIHOI
JiHIi HA TOYaTKy Mepexi 3a71aHa. PospaxyHok Bifranyxets. [100ynoBa 1’ e30MeTpu4HOT JiHil.

CxeMu posramykeHHX KUIBLIEBUX MEpPEK CHUCTEM BOJONOCTAuaHHS, Tapsdoro BOJOMOCTAaYaHHS 1
TeruionocTayanus. [IpuHIMNM poO3paxyHKY pO3radyKeHMX KUIBLEBUX Mepex. Bysom cxomy mortokiB. Posmomin
BUTpAT TI0 HampsMKax pyXy IMOTOKY. YB’s3ka Brpar Hamopy. [loOymoBa mm’e30MeTpu4HOi 1 HaAmipHOi JIiHIN
PO3TATYKEHHX KUTBLICBIX MEPEXKaX.

Tema 3. I'iopaeniunuit yoap é nanipnux mpyoonpoeooax

[TonaTTs TpO TiIpaBIiYHUN yAap 1 BUIH TiApaBIivyHOrO yaapy. BusHaueHHs MiBUILEHHS THCKY IpU
rigpasmigaoMy yaapi .@opmyna Kykoscebkoro. Hempsimuii rigpaBmiyanii yaap. 3aX0oau IpoTH
T1IpaBIIYHOTO YAApYy.

Tema 4. Bumixkanns i3 omeopie i HacaoKie npu yCmaneHomy i HeycmaieHomy pyci piounu

IonsTTst Manoro Ta BenuMKOro otBopy. IHBepcist crpymunHu. IlpomyckHa 31aTHICTH MaluX OTBOPIB MpH
BUTIKaHHI PIIMHU B Ta30BE cepenoBuIie 1 B piauHy. [IoBHE HOCKOHAjE, HEMOBHE 1 HEIOCKOHAJE CTUCHEHHS
cTpymMuHH. BrmmB umcna PeiiHonbaca Ha BUTIKaHHA PiMHM 3 OTBOpIB. BumiproBanbHi miadparmu. IloHsaTrs
Hacaaka. [IporyckHa 37aTHICTH HAcaIKiB NP BUTIKAHHI PIIMHU B Ta30BE CEPEIOBUIIE 1 M piBeHb. Bakyym B



30BHIIIHROMY MWJIIHAPAYHOMY HAcaJKy. BUTIKaHHS piIWHU dYepe3 OTBOPH, HACAIKW 1 KOPOTKI TpyOW mpu
3MIHHOMY Haropi.
3MICTOBHH MOIYJIb 2. TIJPABJIIKA CHCTEM I3 3MIHHOIO I'YCTHHOIO
(CUCTEM BO/JAHOI'O OIIAJIEHHA). ®UIBTPALIIA

Tema 5. I'iopaenika cucmem 600AH020 ONAICHHA

Bumn cucrem omamenns i1 ix kmacudikanig. TeroBuii Oamanc mpumimieHs i OyamiBenb. CxemMH cucTeM
BOJISTHOTO OmajieHHs. Bumu 1 mapameTpu Terionocis. [IBuaKicTs TEIIOHOCIS B cUcTeMi onaieHHs. Po3paxyHKoB1
JliaMeTpH TPYOOIIPOBO/IIB CUCTEM BOJISTHOTO OMAJICHHSI.

OCHOBHI PO3PaxyHKOBI 3aJISKHOCTI TPYOONPOBOMIB JUIs TIAPABIIYHOTO PO3PAXYHKY CHCTEM BOJISIHOTO
omnayieHHs Oy/IiBeNb 1 crnopy/. Po3paxyHOK CHCTEM BOJSHOTO OMATICHHS 32 METOAaMH MUTOMHX JIHIAHHUX BTpaT
TUCKY 1 XapakTepUCTUK oropy. LIMpKyIAiiiHUN TUCK CHCTEM BOASHOTO OMaj€HHsS 3 HACOCHOK LUPKYJISLIEI0
TeruioHocis. LMpKymAmifHUI TUCK CHUCTEM BOJSIHOTO OMAIEHHS 3 MPHPOAHOIO IMPKYJLIEI0 TEIUIOHOCH (
rpaBiTalliifHI CUCTEM BOJSTHOTO ONAJICHHS ).

IipaBniyauii po3paxyHOK OJHOTPYOHHX CHCTEM BOJSIHOTO ONAJIEHHS 3 HACOCHOIO IMPKYJISLIEI0 TEIIOHOCIS.
[MapaBaiuauii po3paxyHOK JBOXTPYOHUX CHCTEM BOISIHOTO OMAJICHHS 3 HACOCHOIO ITMPKYJISIIEI0 TETUIOHOCIS.
IigpaBniyHmil pO3paxyHOK CHUCTEM BOASHOIO OMAJICHHS 3 MPHPOIHOIO LUPKYIIAIIEI0 TEIIOHOCIS.

Tema 6. Pyx piounu ¢ nopucmomy cepeoosuuyi

3aranpHi TOHATTA mpo ¢inbTpanito. OCHOBHMI 3aKOH JamiHapHOi QinbTpamii. 3akoH JaMiHApHOT
dbinpTparmii. 3akoH Jlapci. Meronu Bu3HadueHHs KoedimieHTa ¢inpTpamii. PiBHOMIpHUN pyX piIWHH B
NOpHUCTOMY cepeioBuIli. HepiBHOMIpHMIA MITaBHO3MIHHHM PYX piAMHU B oprcToMy cepenoBuii. opmyna
Miomoi. IlpuniuB Boau A0 TOpU3OHTANbHOI ramepei Ta apeHaxy. IlpumnuB Boau 10 BEpPTUKAIBHOTO
kostoz1s13s1. [IpoHMKIIMBICTE TOpUCTOTO cepenoBuina. DiabTpyBaHHS PIIHHU.

Tema 7. Mooenrweanus 2iopasiivnux asuuy
Bunu monemroBanHs (izuyHEX sABUIL. ['eomMeTpruyHa, KiHEMaTW4YHa Ta JWHaMigyHa moaiOHicTh. Kpurepii
rigpaBmigHoi moAiOHOCTI. MojaentoBaHHsT TIiAPaBIIYHUX SBUIL TPH X HEMOBHIA TiApoMexaHIuHIN
noaionocti. Kpurepianehi piBHsHHA. [IpaBuia MoaentoBaHHs TipaBiIiuHuX sSBUI. Bu3zHaueHHs mapameTpis
MOTOKY Ha MOJIEJII MPY HETIOBHIM TiIpOMeXaHIuHiN MOAIOHOCTI.

13. PexoMeH10BaHI HABYAJILHI BUTAHHSA:

1. Haymenxo 1.1. Texniuna mexanika piounu i 2azy: niopyunuk. Pisene: HYBITI, 2009. 376 c.

2. Cranasu A.H., Maxos JI.M. Omonnenue: yueonux. Mockea: Hzoamenvcmeo ACB, 2008. 576 c.: un.

3. Poeanesuuy IO.11. I'iopasnixa: niopyunux. Kuig: Buwa wkona, 2010. 255 c.. in.

4. Hllexun P.B., bepezoscxuu B.A., I[lomanos B.A. Pacuem cucmem yenmpanvro2co omonnenus. Kueg:
«Buwa wxonay, 1975. 216 c.

5. Cnpasounuk no eudpaesnuke/ noo peo. B.A. bonvwaxosa. 2-e uzo. Kues: Bvicuwias wikona, 1984. 343c.: un.
14. 3an1anoBaHi BUAM HABYAJLHOI JiJILHOCTI TAa MEeTOAM BUKJIAMAHHSA:

16 200. nexyiti, 16 200. npaxmuunux 3auamo, 58 200. camocmivinoi pooomu. Pazom — 90200.
Memoou:inmepaxmugui (intocmpamugui) aekyii, eremeHmu npoOIeMHOl JeKyii, NPakmuuui 3a80aHHs,
IHOUBIOYANIbHI 3a80AHHS, BUKOPUCIAHHS MYTbMUMEOTUHUX 3ACO0I8.

15. ®opmu Ta KpuTepii ONiIHIOBAHHSA:

Oyiniosanns 30iticnioemocs 3a 100-6anbhoio wKanow.

Tlomounuii konmponaw (100 b6anis): onumyeanHs, NUCbMOBULL KOHMPOLb, MECYEAHHS.

16. MoBa BUKJIAJaHHS: YKPAIHCHKA.

3aBigyBau kadenpul. Il 1. naykosuii cmyninw, euene s6anns



OIIUC HABYAJIBHOI JUCHUILJITHA
1. Code: 192 "Construction and civil engineering”
2. Title: Engineering hydraulics of heat and gas supply and ventilation systems;
3. Type: selective
4. Higher education level: 7 (Bachelor)
5. Year of study, when the discipline is offered: 3
6. Semester when the discipline is studied: 6
7. Number of established ECTS credits: 3

8. Surname, initials of the lecturer / lecturers, scientific degree, position: Tokar Alexander
Ivanovich, Ph.D., Associate Professor
9. Resultsofstudies: after studying the discipline student must:
-know: the basic laws of the motion of liquids in pressure systems with constant and variable mass; the basic
laws of the motion of liquids in pressure systems with constant and alternating density;, main calculation
dependences used in solving practical problems associated with the movement of liquids in pressure systems with
constant and alternating mass,
-be able to: solving practical problems associated with the movement of liquids in pressure systems with constant
and variable mass, to solve practical problems connected with the motion of liquids in pressure systems with
constant and alternating density, to perform hydraulic calculation of heat supply and water supply systems.
10. Formsoforganizingclasses: study lessons, independent work, control activities.
11.Disciplines preceding the study of the specified discipline: «Higher mathematicsy, «Physicsy,
«Engineering graphics», «Theoretical mechanicsy, «Technical mechanics of liquid and gasy,
«Aerodynamics of ventilationy.
12.Course contents:
CONTENTS MODULE 1. INSTALLED MOVEMENT OF LIQUID IN SYSTEMS
WITH STANDARD AND CHANGED MASS
Theme 1. The fixed motion in pressure pipelines with constant and variable mass
Classification of pipelines and their combinations. The concept of short and long pipelines. Basic
calculation dependencies at calculations of short pipelines. The main calculated dependencies when fluid
flows from a short pipeline into a gas medium and a liquid. Types of tasks when calculating short pipelines.
Calculation of the suction and pressure piping of the pump.
Basic calculation dependencies for hydraulic calculations of long pipelines. Calculation of calculations of
long pipelines with continuous distribution of liquid along the path. Sequential and parallel connection of
long pipelines. Types of tasks when calculating long pipelines. Construction of piezometric and pressure
lines in a pipeline with constant and variable mass. Economically advantageous diameters of pipelines.
Topic 2. Networks of water supply systems, hot water supply and heat supply
Networks and their classification. Calculation of open loop networks when the piezometric mark at the
beginning of the network is not specified. Calculation of open-loop dead-end networks when the piezometric
mark at the beginning of the network is specified. Calculation of branches. Construction of the piezometric
line.
Circuits of branched ring networks of water supply, hot water supply and heat supply systems. Principles of
calculation of branched ring networks. Node of the east flows. Distribution of costs in directions of flow.
Ligation of pressure losses. Construction of piezometric and pressure lines of branched ring networks.
Theme 3. Hydraulic impact in pressure pipelines
The concept of hydraulic shock and types of hydraulic impact. Determination of pressure increase with a
hydraulic impact. Formula Zhukovsky. Indirect hydraulic impact. Take action against a hydraulic stroke.
Topic 4. Leakage from openings and nozzles with constant and unstated fluid motion
The concept of small and large openings. Inverse currents. The throughput of small openings when the
liquid flows into the gas medium and into the liquid. Complete perfect, incomplete and imperfect
compression of the currents. Influence of the Reynolds number on the flow of liquid from the openings.
Measurement apertures. The concept of the nozzle. The throughput of nozzles when the fluid flows into the
gas medium and under the level. Vacuum in outer cylindrical nozzle. Flowing liquid through holes, nozzles
and short tubes at variable pressure.
CONTENTS MODULE 2. HYDRAULICS OF SYSTEMS WITH CHANGING MANAGEMENT
(WATER HEATING SYSTEM). FILTRATION
Topic 5. Hydraulics of water heating systems



Types of heating systems and their classification. Thermal balance of premises and buildings. Circuits of
water heating systems. Types and parameters of coolant. Coolant speed in the heating system. Estimated
diameters of pipelines for water heating systems.

Basic calculation dependencies of pipelines for hydraulic calculation of water heating systems of buildings
and structures. Calculation of water heating systems by methods of specific linear pressure losses and
resistance characteristics. Circulation pressure of water heating systems with pump circulation of coolant.
Circulation pressure of systems of water heating with natural circulation of coolant (gravitational systems of
water heating).

Hydraulic calculation of one-pipe systems of water heating with pump circulation of coolant. Hydraulic
calculation of two-pipe systems of water heating with pump circulation of coolant. Hydraulic calculation of
water heating systems with natural circulation of coolant.

Theme 6. Liquid movement in porous medium

General concepts of filtering. The basic law of laminar filtration. The law of laminar filtration. Darcy's Law.
Methods of determining the coefficient of filtration. Uniform movement of the fluid in a porous medium.
Uneven smooth-moving motion of a liquid in a porous medium. Formula Dupuis. The flow of water to the
horizontal gallery and drainage. The flow of water to the vertical well. The penetration of the porous
medium. Filtering the liquid.

Theme 7. Modeling of hydraulic phenomena

Types of simulation of physical phenomena. Geometric, kinematic and dynamic similarity. Criteria of
hydraulic similarity. Modeling of hydraulic phenomena with their incomplete hydromechanical similarity.
Criterion equations. Rules of modeling of hydraulic phenomena. Determination of flow parameters on a
model with incomplete hydromechanical similarity.

13. Recommended educational editions:

1. Naumenko 1.1. Technical mechanics of liquid and gas: a textbook. Rivne: NUVGP, 2009. 376 p.

2. Scanavy AN, Makhov LM Heating: a textbook. Moscow: Publishers ASV, 2008. 576 pp. Il.

3. Rogalevich Yu.P. Hydraulics: a textbook. Kyiv: Higher school, 2010. 255 pp .: il.

4. Shchekin RV, Berezovsky VA, Potapov VA Calculation of central heating systems. Kiev: "Higher school”,
1975. 216 p.

5. Handbook on Hydraulics / ed. VA Bolshakov 2nd ed. Kiev: Higher school, 1984. 343c .

14. Planned types of educational activities and teaching methods:

16 hours of lectures, 16 hours of practical classes, 58 hours of independent work. Together - 90 hours
Methods: interactive (illustrative) lectures, elements of problem lecture, practical tasks, individual tasks, use
of multimedia.

15. Forms and assessment criteria:

The evaluation is carried out on a 100-point scale.

Current control (100 points): surveys, written control, testing.

16. Languageofteaching: ukrainian.

3aBinyBau kadenpu LILII naykosuii cmynins, 6uene 36arns



