COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | Civil Engineering

DEPARTMENT
EDUCATION LEVEL | Undergraduate
COURSE CODE | 1041 | SEMESTER IE

COURSE TITLE | Environmental 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

Lectures and Assignments 3 5

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

COURSE TYPE: | Optional compulsory (Group 904) in Hydraulic and Geotechnical
levikoU YmroBa6pou, Eidikou YréBabpou, EidikéTnTag Engineering Concentration

PREREQUISITE KNOWLEDGE: | Ecology and Chemistry for Civil Engineers, 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=1539

2. LEARNING OBJECTIVES

Learning Objectives
lMepiypaeovral Ta pabnaoiakd ammoreAéouara Tou Pabnuarog ol GUYKEKPILEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
karaAAfAou emimédou mou Ba aTTOKTHOOUV O YOITNTEG UETG TNV ETTITUXT OAOKApwan Tou pabnuarog.
SupBouAeureite 1o MNapdprnua A
o [lepiypagn Tou Emimédou Twv Mabnaiakwy AmoteAsaudrwy yia Kabe éva kUkAo ammoudwv auuewva e lMAaioio Mpoadviwy rou
Eupwrraikou Xwpou Avwrartng Ekmaideuong
o [lepiypagikoi Acikteg Emrirédwv 6, 7 & 8 rou Eupwriraikou MAaiciou Mpoaoviwy Aid Biou Maénang kai MNapdptnua B
o [lepiAnmTikog Odnyos ouyypaerns Mabnoiakwy AmoteAsoudrwyv

This course is an introductory course in the transport and diffusion of pollutants in aquatic receptors. The
material introduces basic concepts and definitions related to critical parameters of pollutants and their
physico-chemical diffusion processes. The course focuses on the simulation of pollutant dispersion in both
the near and far field, so that the student has a comprehensive understanding of the processes and
methodologies for analyzing and modeling the phenomena.

The syllabus includes concepts and methodologies that enable the student to address complex and
contemporary problems in the design and management of wastewater disposal projects.




Upon successful completion of the course the student:

e Has gained knowledge on the basic processes of contaminant dispersion, including transport,
molecular and turbulent diffusion, transport-diffusion, dispersion, plumes, jets and Buoyant jets.

e has acquired knowledge of solving pollutant disposal problems in an aquatic receptor through

both analytical and numerical methods.

e is able to distinguish and select the most appropriate set of methodologies and tools for solving

basic pollutant disposal problems.

e is able to perform the basic steps for the design of wastewater disposal systems through

diffusers.

General abilities

NauBavovragumown Ti YEVIKES IKAVOTNTES TTOU TTPETTEI VA EXEIQTTOKTHTEI O TITUXI0UXOG (OTTWS QUTEG avaypapovTal oTo
lMapaptnua AimAwparog kai mapariBeviar akoAoUbwg) o€ oia / Toleg ammo auTEG ATTOOKOTTE To uaénua;.

Avalnmnon, avdAuon kai ouUvBeon OeOOUEVWY  Kal
TANPOYOPIWY, [E TN XPHON Kal Twv amapaitnTiwv
TEXVOAOYIWV

[Mpooapuoyn o€ Vées KaraaTaoeic Anyn

amopacswv

Aurévoun epyacia Ouadikn

epyaoia

Epyaaia o€ 61e6vég epiBaiiov

Epyaacia g€ diemoTnuoviko mepiBdAiov

lNapaywyn VEwV EPEUVNTIKWV IOEWV

2XE0IA0UGC Kal OlaxeEipion Epywv

2¢faoudg otn S1apopETIKOTNTA KAl OTNV TTOAUTTOAITIOMIKOTNTA ZEBATUOS
070 QUUIKO TTEPIBAAAOV

EmideIén KoIvwVIKAG, ETTayyEALQTIKACKAINBIKAC UTTEUOUVATNTAS KAl
guaiobnoiag og 6éuara euAou

A0Knon KPITIKAS KAl QUTOKPITIKAG

lpoaywyn Tng eAcUBePNG, ONUIOUPYIKAS Kal ETAYWYIKAS OKEWNS

- Project planning and management

- Search, analysis and synthesis of data and information, using the necessary technologies

- Decision-making
- Autonomous work

3.

COURSE DESCRIPTION

i. Introduction: basic concepts and definitions. Practical problems in environmental fluid
mechanics. Pollution and pollutant transport processes in aquatic receptors. The near and far
field. The influence of the flow field on pollution, the basic flow equations describing
hydrodynamic behaviour (flow field equations) and pollution (quality characteristic equations)
and the corresponding mathematical models.

ii. Molecular diffusion. The one-dimensional molecular diffusion equation: derivation based on
Fick's law and analytical solutions. The one-dimensional translocation-diffusion equation:

derivation and analytical solutions.

iii. Mixing in rivers: turbulent diffusion and dispersion. The transference-diffusion equation for
turbulent flow. Longitudinal dispersion. The one-dimensional dispersion equation. Analytical

solutions and applications.

iv. Numerical simulation with finite differences. One-dimensional water quality models and
applications. River pollution (deoxygenation). Numerical solution of one-dimensional
dispersion equation - Application to pollutant dispersion in a river.

v. Wastewater disposal in coastal waters and upwelling, near and far field. Basic concepts and
flow parameters. Turbulent plumes, jets and Buoyant jets. Investigation by dimensional
analysis. Calculation of basic flow parameters for various environmental conditions
(stratification and cross-current effects). Diffusers. Applications in waste disposal. Disposal of
hot water and brine from desalination plants.

vi.
Hydraulic design of a diffuser.

Underwater sewage disposal pipelines. Application using software in wastewater disposal.




4. TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS: | Lectures and Assignments.
lNpéowrro e mpéowrro, E§amooTaoews
EKTTAIOEUON K.ATT.
TEACHING MEDIA: | Use of computer software (e.g. Excel) and programming
XprionT.I1.E.omAidaokaMia,omv | |anguages to carry out laboratory exercises and
Epyaornpiaki) Exmaidevan, omv Emkovwvia | yemonstrate tools relevant to the course.
€ TOUG QOITNTE . . . .
HETOUSPOITITES | se of the University's online platform (Helios) for
posting materials, assignments and communication with
students.
ACTIVITY IMPORTANCE
COURSE ARRANGEMENT:
lepiypapovral avaAuTiké o Tpo1ToG Kai uéBodor
o16a0KaAiag.
AiaAééeis, Sepvapia, Epyaotnpiak Aoknon, Aoknon | Lectures 80
lediou, MeAétn & avdiuon  BiBAioypagiag, -
®povriaripio, [lpakrik (Tomobérnan), KAviki Assignments 20
Acgknon, KaMitexviké Epyaortipio, AiadpaadTikn
O10aoKkalia, EKTaIOUTIKEG ETTIOKEWEIS, EKmTovnon
ueAéTNG (project), Zuyypagn epyacias / pyaciwy,
KaAAirexvikn énuioupyia, K.ATT.
Avaypdpovral ol Wpes HEAETNS TOU QoITNTH Yia KGO
uabnaoiakn 6pacTnpIdTNTa KaBws Kal O WPES un
KaBodnyoupevng UEAETNS WOTE O OUVOAIKOS POPTOS
epyaaiag o€ emimedo €€aunvou va avrioToIXEl oTa
standards rou ECTS
OVERALL:
STUDENT ASSESSMENT: i.  Final examination (100%) including:
Iepiypagn e diadikaciag agioAdynang - Short answer theory questions.
Mwooa  AdioAdynong,  MéBodor  agioAdynong, - Solving p.roblems related to elements of road
Alquopgwriky i Supmepaouariki,  Aokiuadia construction.
loAMamAng  EmAoyris, — Epwriogic - 20vioung ii. Optional assignments during the semester with an
Amdvinong, Epwmoeic Avamuéns Aokipiwy, EmiAuon additive contribution to the final exam grade
lMpoBAnudarwyv, [pamrm) Epyaocia, ‘Ek6eon / g :
Avagopd, lMpogopikn E&éraon, Anuooia
lNMapouaiaon,  Epyaotnpiaky  Epyacgia,  KAvikn
Eé¢raon Aobevoug, KaAitexvikny Epunveia, AAAn /
AMec
Avagépovral pnrd mpoadIopIouéva KpITHPIa
aéloAbynong kai eav kai ou givar mpooBaaiua arrod
TOUS QOITNTES.

5. TEXTBOOKS - BIBLIOGRAPHY

1. N.E. KwtooBivog& IN.B. AyyeAidng. YdpauAikr MepiBadAAovTog, Topog |, Ekddoeig Ztravidn,
=aven 2008.

2. Fischer et al. (1979). Mixing ininland and coastal waters, Chapters 9, 10.

3. J.HW. Lee&V.H. Chu (2003). Turbulent Jets and Plumes. A Langrangian Approach. Kluwer
Academic Publishers. Socolofsky, A. and Jirka, G. (2002). Environmental Fluid Mechanics, Part
I:Mass Transfer and Diffusion, Lectures, Institute for Hydromechanics, KIT; http://www.ifh.uni-
karlsruhe.de/lehre/envflu_I/Course_script/course_script.htm.

4. Lecture notes and presentations.




