COURSE DESCRIPTION

(1) General

SCHOOL | Civil Engineering

DEPARTMENT | -
EDUCATION LEVEL | Undergraduate
COURSE CODE | 1250 EZAMHNO ZMOYAQN | 5

COURSE TITLE | Hydraulics and Hydraulic Works

COURSE UNITS
O€ TTEPIMTWON TTOU OL TILOTWTLKEG UOVAOEC ATTOVELLOVTAL O SLOKPLTO UEPN EBAOMAAIAIES

TOU padAuaTog m.y. AlaAé€eig, Epyaotnplakéc AGKAoEeLS K.ATT. Av ot QPES NIZTQTIKEZ
TILOTWTIKEG LUOVABOEG QITOVELOVTAL EVIALA YL TO CUVOAO TOU UaSNUATOG MONAAEZ
, . , . AIAAZKANIAZ
avaypate tic eBdouadiaies wpeg StéaokaAiag kot To aUVoAo Twv
TLOTWTIKWY oVadwV
Lectures and group work 5 7

MpooVéate oelpég av ypelaotel. H opyavwaon Stdaokadiog kat ot
SL6aKTIKEG UEF0SOL TTOU XPNOLUOTTOLOUVTAL TIEPLYPAPOVTAL AVAAUTIKK OTO

(6).

COURSE TYPE:
Tevikou YnoBddpou, Etbikob YoBadpou, | Mandatory
ElbikotnTag

PREREQUISITE KNOWLEDGE: | Fluid Mechanics

COURSE AND EXAMS LANGUAGE: | Greek

COURSE OFFERED TO ERASMUS

STUDENTs: | "°

COURSE WEBSITE (URL): | https://helios.ntua.gr/course/view.php?id=1633

(2) LEARNING OBJECTIVES

LEARNING OBJECTIVES
Meptypagovral Ta uodnotakd amoTEAECUATA TOU UATTUATOG OL CUYKEKPLUEVESG YVWOELS, SEELOTNTEG KAL LKAVOTNTEG
kataAArdou enumédou mou Ya amOKTHOOUV OL (POLTNTEG UETA TNV ETULTUXI OAOKANPpWON TOU UadUATOG.
JuuBouleurteite o Mapaptnua A
o [Ieptypacr Tou Emunédou twv Madnaotakwv AntoteAeoudtwy yla kade éva KUkAo amoudwv ouupwva pe to lMAaioto
Mpoagdvtwv tou Eupwnaikou Xwpou Avwtatng Ekmaibeuang
o [leptypapikoi Acikteg Emutédwy 6, 7 & 8 tou EupwniaikoU MAataiou lNpoaovtwy Awd Biou Madnong kat to Mapdaptnua B
o [lepiAnmtikog O8nyog ouyypaprc Madnaotakwv AltoteAeoudtwv

The course covers the basic principles and computational methods of applied hydraulics (flow under
pressure, flow with free surface), and the design of basic hydraulic works and related systems
(aqueducts, depression lines and pumping stations, reservoirs, distribution networks, sewage
networks).

Upon successful completion of the course, students will be able to:

* Understand the basic concepts and apply hydraulic calculation techniques for pressurized and free
surface flow

» Design of typical water conveyance projects (pressured pipelines, pumping stations, canals)
» Design of typical water supply projects (aqueducts, reservoirs, distribution networks)

¢ Handle models of hydraulic analysis of pipe networks (using the free software ERANET)

¢ Design sewage networks in an urban environment

¢ Prepare techno-economic optimization at a preliminary design phase

* Recognize the necessary elements in the preparation of relevant studies (technical report, general
layout of projects, pipeline sections)




¢ Collaborate to solve complex design problems.

General abilities
AauBavovtag urtoyn TG YEVIKES LKAVOTNTES TTOU TIPETIEL VAL EXEL ATTOKTIOEL O TTTUXLOUXOG (OTTWG QUTEG VaypapovTalL 0TO
Mapaptnua AutAwpartog kat mapatidevral akoAovdwg) o€ moLa / TOLEG QIO AUTEG ATOOKOTEL TO Uadnua;.

Avadntnon, avaduvon kat oOveon Sedouévwy kat SxebdLaouog kat Staxeiptan Epywv

TANPOPOPLWY, UE TN XPHON KoL TWV aIAPATNTWY 2eBao06 0T SLOPOPETIKOTNTA KAl OTNV TTOAUTIOALTIOULKOTNTAL
TEYVOAOyLWV 2eBaoudg ato uoko reptBaiiov

lpooaployr o€ VEEG KATAOTAOELG Entidelén kowwvikrig, emayyeAUatikng kat ndkng umevduvotntag
AnyYn anopacewv kat evatodnaoiag oe Jéuara eUAou

Autovoun epyaaoia AOKNGN KPLTLKIG KL QUTOKPLTLKIG

Ouaédikn epyaocia Mpoaywyn t¢ EAeUTepNS, SNULOUPYIKNG KAl EMAYWYIKNG OKEYNG
Epyaoia oe 6tedvég mept8aAlov L.

Epyacia o€ Stemiotnuoviko neptBaiiov AMeg...

lMapdywyn VEwV EPEVVNTIKWY LOEWV .

By successfully attending the course, the students are expected to gain the following skills:

e Integrated design of complex projects
e Teamwork
e  Critical Thinking

(3) COURSE DESCRIPTION

Structure
The course is structured in four sections, as follows:

(1) Pressured Pipes Hydraulics: Introduction to pressured flow. Calculation of friction losses. Energy
grade and piezometric lines. Local (minor) losses. Pipeline systems (in series, in parallel, looped).
Cavitation. Negative pressures. Hydrodynamic machines.

(2) Water supply works — Aqueducts: Principles of design and operation of water conveyance and water
distribution projects. General layout of external aqueducts. Gravity pipes. Suction pipes and pumping
stations. Domestic water consumptions. Tanks. Optimization of pumping systems. Techno-economic
planning of water supply systems. Water supply networks. Hydraulic analysis of water distribution
networks.

(3) Open channel hydraulics: Basic concepts of free surface flow. Uniform flow. Design of channels.
Special topics (critical depth, specific energy, specific force, hydraulic jump).

(4) Urban sewage works: General layout of sewage networks. Design flows. Sewage hydraulics. Typical
design problems. Planning of wastewater collection networks. Urban floods. Stormwater collection
networks.

Tasks
Two assignments are given, to be completed either individually or in groups of up to three people.
(1) Pressurized flow: Series of computational applications, mentioned in the first section of the course.

(2) Water supply system design at a preliminary level: Semester project, in the form of a preliminary
study, concerning the design of the water supply system of an area that serves various water uses.
Students receive a topographic map with the layout of the building blocks of a coastal settlement, and
a limited set of raw information. The requirements of the study are: (a) the estimation of the annual
water needs and typical consumption quantities of the settlement, (b) the siting and sizing of the
regulation tank, (c) the general layout of the external aqueduct works (pipes, pumping station, surge
tanks, vanes), (d) the sizing of the projects, through optimization, (e) the drawing of the terrain and
hydraulic section line across the external aqueduct, (f) the general layout of the distribution network
of the settlement (drawing of pipes and installation of fire hydrants), (g) the sizing of the pipelines of
the distribution network, and (h) the evaluation of pressures, for various loading scenarios. The study
is delivered in the form of a technical report.




(4) TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS | In person
Mpdowrmo ue npoowro, E§ anootdoewe
ekmaideuan KA.

TEACHING MEDIA | Use of the Helios platform, where the complete educational
Xprion T.[1.E. otn Abaokahia, otnv | material (in the form of slides) can be found, solved
Epyaotnpuari Exnaidevon, oty Emikowwvia | oy o cises (models, as well as exercises from old exams), rich
ME TOUG QOLTNTESG . T . .
supplementary material, and bibliography (all in electronic

format) are available, use of the same platform for the
upload of assignments by the teacher and the submission of
assignments by the students, final examination with the
possibility of using PC and internet.

COURSE ARRANGEMENT ACTIVITY IMPORTANCE

Meplypagovral  avaAutikd o TPOmMOG Kat
uévobot Stbaokaliog. Lectures 65 (5 x 13)

Awadé€etg, Sepvdpa, Epyaotnplakry Aoknon, Assignments

Aoknon  lebiou, MeAétn & avdAuon Home study

BiBAtoypapiag, @povriotrplo, Mpaktikn

(Tomo¥€tnon), KAwikny Aoknon, KaAAitexviko
Epyactrjpto, Alabpaotikn SLdaokalia,

EKTalSeUTIKEG ETILOKEYELG, Ekmovnon UeEAETNG

(project), Zuyypan epyacias / epyaciwy,

KaAAwteyvikn énutoupyia, K.AT.

Avaypd@ovtal oL WPEG UEAETNG TOU QOLTNTH) Lot

kade padnaoiakn Spaoctnpiotnta kadws Kat ot Overall 100

WPEG UN KadobnNyoUUEVNG UEAETNG CUUPWVA UE
TG apx€G Tou ECTS

STUDENT ASSESSMENT | Evaluation Language: Greek
Mepwypapn t™¢ babdikaoiac aétoAdynong
rAdooa Afoddynans, Médodol agordynone, | Written examination: 90 %
ALQUOPPWTIKA 1) SUUIEPAOUATLKY, AoKiuaoia
MoAdartAri¢  EmtAoyrg, Epwtroelg Suvroung
Anavtnong, Epwtrioeis Avamrtuéng Aokuuiwy,
Emtiduon  MpoBAnudtwv, [panti Epyaoia,
Ex9eon / Avagopd, [pogopikn E&Etaon,
Anudota Mapouciaan, Epyactnpiakr Epyacia,
KAwvikry  E&€taon  Aodevoug,  KaAAtexvikn
Epunveia, AAAn / AAeg

Semester project: 10%

Avapépovtal pntd mpoodLlopLoUEVa KpLTHpLA
aéloAdynong kat eav kat mou eivat npooBaoiua
Q7O TOUG (POLTNTEG.
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Note: The complete course material, including notes, post-2018 and post-2018 exams (with
solutions), as well as references to research publications and related websites, is available on the
course website.




