COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | CIVIL ENGINEERING

DEPARTMENT
EDUCATION LEVEL | UNDERGRADUATE
COURSE CODE | 1073 | SEMESTER | 7

COURSE TITLE | OPEN CHANNEL AND RIVER HYDRAULICS

COURSE UNITS HOURS ECTS CREDITS

O€ TTEPITITWAN TTOU 01 OIOAKTIKEG ATTOVEUOVTAI OE OIQKPITA €PN TOU IABAUATOG TT. X.
AiaAééeig, Epyaotnpiakég AOKRoeIS K.ATT. Av ol SI0QKTIKEG ATTOVELIOVTQI EVIQia yia TO
gUvoAo Tou pabnuarog avaypayrerigeBoouadiaicgwpes d1daoKkaAiagkaiToauvoAo
TwV OIOAKTIKWYV [ovadwv / ECTS

lMpoobéoTe aeipég av xpeiaarei. H opyavwon didaokaliag Kai o1
OI0QKTIKES [1E60O0I TTOU XPNTILOTTOIOUVTAI TTEQIYPAPOVTAI AVAAUTIKA OTO 4.

COURSE TYPE: | SPECIALIZATION MANDATORY COURSE

[evikoU YmmoaBpou, Eidikou YréBabpou, EidikétnTag

PREREQUISITE KNOWLEDGE: [Fluid Mechanics, Hydraulics and Hydraulic Works

COURSE AND EXAMS LANGUAGE: | Greek

COURSE OFFERED TO| No
ERASMUS STUDENTS:

COURSE WEBSITE (URL): | https://helios.ntua.gr/course/view.php?id=1559

2. LEARNING OBJECTIVES

Learning Objectives

lNeprypapovrail Ta pabnoiakd amoreAéouara Tou Habnuarog ol CUYKEKPILEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
KaraAAnAou emirédou mou Ba aTTOKTHOOUV 01 QOITNTES UETA TNV ETTITUXT OAOKANPWON ToU Labnuarog.
SupuPBouAcureite o lMNMapdptnua A
o [lepiypagpn rou Emmédou rwv Mabnoiakwv ArroteAsoudrwy yia kGOe éva kUkAo amoudwy alupwva e lAaioio Mpoodviwy Tou
Eupwrraikot Xwpou Avwrarng Ekmaidsuong
o [lepiypagikoi Acikteg Emmirédwv 6, 7 & 8 rou Eupwriraikou MAaiciou lMpoooviwv Aid Biou Maénang kai lMNapdprnua B
o [lepiAnmrTikdg Odnyog ouyypapns Mabnoiakwv AtmoteAeoudrwy

The course included one dimensional analysis of the flow with free surface, in prismatic channels and natural
streams.

Upon the successful completion of the course a student will have the ability to compute in one dimension
the flow in prismatic channels, dam overflows, stilling basins and other related hydraulic structures.




General abilities

AauBavovTagumrown Tic YEVIKES IKAVOTNTES TTOU TTPETTEI VA EXEI ATTOKTHOEI O TITUXI0UXOG (OTTWS QUTEC avaypd@ovTal GTO
lNapéprnua AimAwparog kai mapariBevral akoAoUBwg) o€ moia / TToIEG AT QUTES ATTOOKOTIEI TO UGonuas;.

Avadnmon, avdAuon kai ouvBeon OedOUEVWY  Kal 2X€01a0UOS Kal OlaxEipion Epywv

TANPOQOPIWY, HE TN XPACON Kal TwV Qmapaitniwyv ZeBaouog arn d1apopeTIKOTNTA Kal aTNV TTOAUTTOAITIOUIKOTNTA 2€RA0UOS
TEXVOAOYIWV 070 QUOIKO TTEPIBAAAOV

lNpooapuoyn o€ véeg karaaTtaaeis Anwn Emideiénkoivwvikng, emayyeAuarnikngkainOikng umeubuvorniag kai
amopdoewv euaiobnoiag og Béuara puAou

Aurévoun epyacia Ouadikn A0oKNon KPITIKAS Kal QUTOKPITIKAG

epyaacia lNpoaywyn g eAeUBEPNS, ONUIOUPYIKAS KAl ETAYWYIKAS OKEWNS

Epyaaoia o€ diebvég mepiBariov
Epyacia g€ diemoTnuoviké mepiBdAiov
lMapaywyn véwv EpEUVNTIKWV IOEWV

Autonomous work
Promotion of free, creative and inductive thinking
Project planning and management

3. COURSE DESCRIPTION

i. Introduction: open channel characteristics, celerity, flow classification, wave celerity, methodology for
the flow analysis.

ii. Critical flow: specific energy, computation of critical depth, discharge equation, specific force equation.
Critical flow applications: bottom step, channel width reduction, flow under a sluice gate. Hydraulic
jump.

ii.  Uniform flow: Chezy equation, Manning equation, calculation of uniform flow depth in prismatic
channels, compound channels and compound roughness, design of lined and unlined channels for
uniform flow, the best (most efficient) hydraulic section.

iv. Gradually Varied Flow (GVF): Basic differential equation, classification and types of free surface
profiles, qualitative analysis - control sections, computation of the GVF (Direct-step method and
Standard step method), discharge estimation in prismatic channel.

V. Practical problems of non-uniform flow: discharge from a reservoir, flow in a short channel.

vi. Channel transitions in subcritical flow: design of transitions. Curves. Transitions and curves in
supercritical flow.

vii. Channel junctions and divisions.

viii. Weirs: thin and wide crested weirs, dam overflows - Ogee weirs. Stilling basins.

4. TEACHING METHODS — STUDENT ASSESSMENT
TEACHING METHODS: | Face to face teaching
lNpéowrroue mpéowrro, EEamoordoews
EKTTAIOEUON K.ATT.
TEACHING MEDIA: | Use of ICT in teaching and communication with students
Xprion T.[1.E.atnAidackalia, atnv
Epyaatnpiakny Ekmaideuan, atnv Emkoivwvia
LIE TOUG QPOITNTES
ACTIVITY IMPORTANCE
COURSE ARRANGEMENT:
lNeprypdeovral avaAutikd o TpOTTog Kai €6odol
d10aokaliag.
AiaAégeis, Sepvapia, Epyaotnpiakn Aoknon, Aoknon | Lectures (using black board and 52
g“s’bU’ ,M‘Aé"]_, & f""j’AT‘."’” G,B’ﬁA’OVp,fA‘P""Q slides) and solving example
OOVTIOTNPIO, PAKTIKI) ( OTTO! ETI’)OT]), IVIKI) problems in ClaSS




Acgknon, KaMitexviké Epyaortipio, Aiadpadrikn
o10aokalia, EKTaIOEUTIKES ETTIOKEWEIS, EKTTOVnon
ueAétng (project), Zuyypaen epyaciag / pyaciwy,
KaAAirexvikn énuioupyia, K.ATT.

Avaypdgovral oI Wpes HEAETNS TOU QoITNTH Yia KGO
uabnaoiakn 6pacTnpIdTNTa KaBWs Kal O WPES un
KaBodnyouuevng UEAETNS WOTE O OUVOAIKOS POPTOS
epyaaiag o€ emimedo €€aunvou va avrioToIXEl oTa
standards rou ECTS

Study 50
Preparation for the final exam 18
OVERALL: 120

STUDENT ASSESSMENT:
lMepiypaen tng diadikaciag aéloAdynaong

MNwaooa  AéioAdynong,  MéBodor  aéioAdynong,
Alquoppwriky  n Zuumepacuarikn,  Aokiuaoia
lMoAamAng  EmAoyng, Epwrnoeig  2ovrouns
Amdvinong, Epwrrioeig Avarmrruéng Aokiuiwv, EtriAuon
lMpoBAnudarwv, Tpamr) Epyacia, EkBeon /
Avagopd, TMpogopikn Eé&éraon, Anuéoia
lMapouaiaon,  Epyacmpiakh  Epyacia,  KAivikn
Eééraon AaBevoug, KaAAirexvikni Epunveia, AAAn /
AMeg

Avagépovral pnta mpoodIopICLEVA KPITHPIA
aéloAbynang kai eav kai ou givar mpooBdoiua amréd
TOUC QOITNTEG.

Final written exam (100%) which includes problems for solving.

5.

TEXTBOOKS - BIBLIOGRAPHY

-Mpotetvouevn BiBAoypagia :

1. Noutsopoulos G., Christodoulou G., Papathanasiadis T. (2010). Open Channel Hydraulics, Fountas. (in

Greek)
2. Prinos P. (2009). Open Channel Hydraulics, Zitis. (in Greek)
3. Akan A.O. Open Channel Hydraulics.

4. Papanicolaou P. (2017). Elements of steady flow in channels with free surface, Notes, Edition 5,

NTUA. Notes available at the course website.

5. Papanicolaou P. (2017). Supplementary chapters in Open Channel and River Hydraulics. Notes, NTUA.
Notes available at the course website.

Chaudhry M.H. (2008). Open Channel Flow, Springer.
Chow V.T. (1959). Open-Channel Hydraulics, McGraw Hill.
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8. French R.H. (1985). Open Channel Hydraulics, McGraw Hill.

-Zuvagpn eMoTNUOVIKA TEPIOOIKA:

1. Journal of Hydraulic Engineering (ASCE)

2. Journal of Hydraulic Research (IAHR)




