COURSE DESCRIPTION

(1) General

SCHOOL | Civil Engineering

DEPARTMENT | -
EDUCATION LEVEL | Undergraduate
COURSE CODE | 1197 EZAMHNO ZIMOYAQN | 8

COURSE TITLE | Renewable Energy and Hydroelectric Projects

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 3 4

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

(6).

COURSE TYPE:
Tevikod YoBddSpou, ElsikobYnoBadpou, | Optional
ElbikotnTag

PREREQUISITE KNOWLEDGE: | Hydraulics and Hydraulic Works, Engineering Hydrology

COURSE AND EXAMS LANGUAGE: | Greek (with notes in English and possibility of examination in
English)

COURSE OFFERED TO ERASMUS

STUDENTS: | '©°

COURSE WEBSITE (URL): | https://helios.ntua.gr/course/view.php?id=1609

(2) LEARNING OBJECTIVES

LEARNING OBJECTIVES
Meptypapovral To UadnoLaKd AITOTEAETUAT TOU UATIUATOC OL CUYKEKPUUEVES YVWOELS, SEELOTNTEC KAL LKAVOTNTEG
KkataAArAou enutéSou mou Yo AITOKTITOUV OL (POLTNTEG UETA TNV ETULTUXN 0AOKApwon Tou UaSHUaTOG.
JuuBouleurteite to Mapaptnua A
o [Ieptypacpri Tou Emunédou twv Madnaotakwv AntoteAeoudtwy ylo kade éva KUkAo amoudwv ouupwva pe to lNAaioto
Mpoagdvtwv tou Eupwnaikou Xwpou Avwtatng Ekmaibeuang
o [leptypapikoi Acikteg Emutédwy 6, 7 & 8 tou EupwrniaikoU MAatoiou lNpoadvtwy Awd Biou Madnong kat to Mapaptnua B
o [lepiAnmtik6g O6nyos ouyypagric Madnotakwv AmoteAeoudTwy

The course has a technological character and covers the design and management of the most basic
renewable energy projects, with an emphasis on hydroelectricity.

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

¢ Hydrodynamic assessment

¢ Hydrological design and optimal management of hydroelectric reservoirs

* Siting and sizing of small hydroelectric projects

e Estimation of energy production from renewable energy systems (wind and photovoltaic projects)
e Combined water-energy management in hybrid systems

¢ Preparation of simulation and optimization models in spreadsheets, to support the preparation of
the above studies

¢ |dentification of institutional and environmental issues (environmental impacts, restrictions,
zoning, legislation)




e Evaluation of feasibility and performance of energy projects

¢ Understanding the operation of energy markets

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

Avaintnon, avaduon kat cuvdeon SeSouévwy Kat Sxeblaouog kot Staxeiplan Epywv

TTANPOWOPLWY, UE TN XPrON KAl TWV QmapaitnTtwy SeBaou0G TN SLAPOPETIKOTNTA KAl TNV TOAUTTOALTIOUKOTN T
TEYVOAOYLWV 2eBaoudg ato uoko reptBaiiov

lpooapoyr o€ VEEG KATAOTAOELG Entidelén kowwvikrig, emayyeAUatikng kat ndkig umevduvotntag
Afyn anopdaoewv Kot evatodnoiac oe 9euata uAou

Autdvoun epyaoia ACKNGN KPLTLKIG KL QUTOKPLTLKIG

Ouaédikn epyaocia Mpoaywyn tn¢ EAeUTepnS, SNULOUPYIKAG KL EMAYWYIKNG OKEYNG
Epyaoia oe 6tedvég mept8aAdlov L.

Epyacia ge Stemiotnuoviko neptBaiiov ANeg...
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

e  Work in an interdisciplinary environment
e Generation of new research ideas

Note: The course is jointly taught to undergraduate students, postgraduate students of MSc Water
Resources Science and Technology (under the similar title Hydroelectric Projects and Renewable
Energy Sources), and ERASMUS students. In this respect, this is particularly positively in terms of
interdisciplinarity and osmosis between students who have different cognitive backgrounds.

(3) COURSE DESCRIPTION

Structure

Basic concepts of energy technology. Overview of hydropower and basic principles of hydropower
project design (hydraulic calculations, hydropower estimation). Hydroturbine technology (types of
turbines, selection criteria, performance curves). Large hydroelectric projects: general layout,
technical parameters, operation of reservoirs, simulation, optimization, environmental issues. Small
hydropower plants: technology, siting, pipeline and turbine design, environmental issues. Solar and
wind energy: potential assessment, project planning, siting, legislation. Hybrid systems. Energy
storage, with an emphasis on pumping savings. Energy economics. Energy policy. Energy markets.
Water-energy-food network. Climate, water, energy, and uncertainty.

Tasks

Preparation of two design exercises, in groups of up to three people, delivered in the form of a brief
technical report:

1. Siting and sizing of a run-of-river small hydroelectric plant

2. Simulation and optimization of hydroelectric reservoir operation

(4) TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS | In person
Mpéowro ue npéowro, E§ amootacewg
eknaidevon KA.

TEACHING MEDIA | Use of the Helios platform, where the complete educational
Xpr?or) IS € Abaokadia, omv | material (in the form of slides) can be found, solved
Epyaotnpuari Exnaidevon, oty Emikowwvia | oy o rcises (models, as well as exercises from old exams), rich
UE TOUG OLTNTES X e . .
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  avaAutika o TPOmoG Kat Lectures 39 (3x 13)

uédobot Stbaokaliag. -
AAé€ets, Sepwvdpla, Epyaotnpiakr Acknon, Assignments 31

Aoknon  [lebiou, MeAétn &  avdAuon Home study 30

BitBAwoypagpiag, @povriotipto, Mpaktikn

(Tomo9¢tnan), KAwukry Acknon, KaAAitexviko
Epyaotrjpto, Awabpaotikn Sbaokalia,

EKTaUSEUTIKEG ETILOKEWELG, Ekmovnon UEAETNG

(project), Suyypan epyaciac / epyaociwy,

KaAAiteyvikn dnutoupyia, K.AT.

Avaypdpovtal oL WPEG UEAETNG TOU QOLTNTH Lot

kade padnotakn Spaoctnplotnta kKadwe Kat ot Overall 100

WPEG Un KandobnyoUEVNG UEAETNG CUUPWVA UE
TG apxEG Tou ECTS

STUDENT ASSESSMENT | Evaluation Language: Greek (or English for ERASMUS
Nepwpagn ™ Sabdikaoias  agioAdynons | students)
Mwooa AloAdynong, MéebGobor aéloAdynong,
Aopopowtikn i Supnepacuatii, Aokacia | Written examination: 70 %
MoAartAri¢  Emidoyrig, Epwtrioelg Zuvroung
Andvinong, Epwtrioeis Avdmtuéne Aokwiwv, | Assignments: 30%
Entiduon  lMpoBAnuatwv, [panti Epyaocia,
Ex9eon / Avagopd, [pogopikn E&taon,
Anudota Mapouoiaan, Epyaoctnpiakrn Epyaocia,
KAwvikry  E&€taon  Aodevoug,  KaAAtexvikn
Epunveia, AAMn / AMeg

Avapépovtal pntd mpoodlopLouEVa KpLTHpLa
aéloAdynong kat eav kat ou eivat npooBaotua
Q7TO TOUG (POLTNTEG.

(5) TEXTBOOKS — BIBLIOGRAPHY
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Journals

Numerous water resources journals that publish papers focusing on hydropower and hydroelectric
reservoirs (indicative: Water Resources Research, Journal of Hydrology, Hydrological Sciences
Journal, Water Resources Management, Journal of Water Resources Planning and Management), as
well as journal from the field of renewable energy (indicative: Renewable & Sustainable Energy
Reviews, Renewable Energy, Applied Energy)

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.




