COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | CIVIL ENGINEERING

DEPARTMENT
EDUCATION LEVEL | UNDERGRADUATE
COURSE CODE | 1150 | SEMESTER | 8

COURSE TITLE | SANITARY ENGINEERING

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 4 5

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

COURSE TYPE: | CORE COURSE FOR HYDRAULICS ENGINEERING

[evikoU YmmoaBpou, Eidikou YréBabpou, EidikétnTag

PREREQUISITE KNOWLEDGE: | Basic principles of Environmental Engineering
COURSE AND EXAMS LANGUAGE: | Greek

COURSE OFFERED TO | NO
ERASMUS STUDENTS:

COURSE WEBSITE (URL): |https://helios.ntua.gr/course/view.php?id=1593

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

This module consists of two parts; Part A and Part B. In part A water treatment for the production of drinking|
water is examined. Part A analyses the basic processes which take place in a water treatment plant. These
consist of pre- and post-disinfection (chlorination, UV irradiation and ozonation), coagulation and
flocculation, sedimentation and clari-flocculation (i.e., combined coagulation and sedimentation), sand
filtration and sludge treatment through thickening and dewatering and sludge disposal. Furthermore,
advanced methods for water treatment are examined. The students are required to carry out a basic design
of a conventional water treatment plant following the principles which are described in class. Furthermore,
the module consists of a laboratory exercise where the process of coagulation optimization is experimentally|
demonstrated. In part B, the basic processes which take place in wastewater treatment are analyzed; these
include pre-treatment, primary sedimentation, biological treatment and sewage sludge management. Part B
of the module includes a series of exercises which the students should tackle




After the successful completion of this course students will

1. Know the relevant legislation for water and wastewater treatment.
Have a thorough understanding of the basic processes involved in water and wastewater
treatment.

3. Solve a basic design of a water treatment plant.

4. Understand the usefulness and the importance of technologies and processes applied for water
and wastewater treatment.

5. Design the basic processes for wastewater treatment.

General abilities

NauBavovragumown TiS YEVIKES IKAVOTNTES TTOU TTPETTEI VA EXEIQTTOKTHOEI O TITUXI0UXOG (OTTWS QUTEG avaypdpovTal oTo
lMapaptnua AimAwparog kai mapariBeviar akoAoUbwg) o€ oia / ToIeg ammo auTEG ATTOOKOTTE To uGonua;.

Avalnrmnon, avdAuon kai ouvBeon OEOOUEVWY  Kai 2XE0IA0UOC Kal OlaxeEipIon EpywV

TANPOYOPIWY, [E TN XPHON Kal Twv amapaitnTiwyv 2¢faoudg otn S1IapopETIKOTNTA KAl OTNV TTOAUTTOAITIOMIKOTNTA ZEBATUOS
TEXVOAOYIWV aT0 QPUOIKO TTEPIBAAAOV

lMpooapuoyn o€ Vés KaraoTaoeic Afyn ETmideién KoIvwviKAg, ETayyeALQTIKACKaINBIKAG UTTEUBUVATNTAS Kal
amopacewyv euaiobnaiag og 6éuara euAou

Aurévoun epyaaia Ouadikn A0KnNan KPITIKAS Kal QUTOKPITIKNG

epyaoia lNpoaywyn NG eAUBePNG, ONUIOUPYIKAG Kal ETAYWYIKNAS OKEWYNS

Epyaaia o€ d1e6vég mepiBaAiov
Epyaaia o€ diemoTtnuoviké mepidAiov
lNapdywyn VEwV EPEUVNTIKWY I0EWV

ok wNn~

General skills acquired through successful completion of course requirements:

Learn how to analyze and synthesize information and data using suitable mathematical tools.
Learn how to work individually or in a group.

Critical thinking

Environmental consciousness

Development of creative thinking and inductive reasoning.

Design and management of water and wastewater treatment works.

3.

COURSE DESCRIPTION

Vi.

Vii.

viii.

Introduction to water treatment: Physicochemical and microbiological parameters of water
characterization, legislative framework for drinking water, usual technologies for water treatment,
typical flow charts.

Disinfection: Chlorination, UV irradiation, ozonation, pre- and post-disinfection, Design criteria.
Coagulation, flocculation and sedimentation: Stability of colloids, mechanisms and parameters which
affect colloidal stability, coagulation process, design of coagulation tanks for, settling theory, design of
sedimentation tanks, clari-flocculation units, management of produced sludge, design parameters and
examples.

Filtration: Filtration mechanisms, characteristics of a filtration unit, design parameters, alternative
operation modes, backwashing operation, examples

Advanced water treatment processes: Adsorption to activated carbon, ion exchange, electro-dialysis,
microfiltration, ultrafiltration, nanofiltration, reverse osmosis, removal of hardness.

Introduction to wastewater treatment: Wastewater characteristics, treatment requirements and
relevant legislation, conventional wastewater treatment system, pre-treatment and primary treatment
of wastewater.

Biological wastewater treatment: Introduction to the activated sludge process for organic carbon
removal and nitrification, design criteria for the aeration reactor, kinetics of organic carbon removal
and biomass growth, factors affecting nitrification, development of mathematical model of activated
sludge, design and operation of sedimentation tanks, design examples.

Treatment valorization and disposal of sludge: Sludge treatment processes, thickening of sludge,
aerobic and anaerobic sludge treatment, dewatering, valorization, final disposal, design examples.




TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS:
lNpbowrtroue mpéowrtro, E€amoordoswg
EKTTAIOEUON K.ATT.

Blackboard use, PowerPoint presentations, YouTube videos,
solving examples in class.

TEACHING MEDIA:

XprionT.I1.E.otnAidaokadia, otnv
Epyaotnpiaky Ekmaideuan, atnv EmKoivwvia

PowerPoint presentations, YouTube videos
Students may submit HomeWorks related to course
material.

€ TOUG QPOITNTE . . . . .
HETOUSPOITITES | Course material and any communication with students is
through helios.ntua.gr
ACTIVITY IMPORTANCE
COURSE ARRANGEMENT:
lepiypapovral avaAuTiké o Tpo1ToG Kai uéBodor
di1daokaliag.
AiaAééeis, Sepvapia, Epyaotnpiak Aoknon, Aoknon | Lectures 52
lediou, MeAétn & avdiuon  BiBAioypagiag, -
®povriaripio, [lpaktik (Tomobétnan), KAIvIKR Homework and project for the 48
Acknon, KaMirexviké  Epyactripio, Aiadpaotikri | design of a water treatment
O10aoKkalia, EKTaIOUTIKEG ETTIOKEWEIS, EKmTovnon plant
ueAéTNG (project), Zuyypagn epyacias / pyaciwy,
KaAAirexvikn dnuioupyia, K.ATr.
Avaypdpovral ol Wpes HEAETNS TOU QoITNTH Yia KGO
uabnaoiakn 6pacTnpIdTNTa KaBws Kal O WPES un :
KaBodnyoupevng UEAETNS WOTE O OUVOAIKOS POPTOS StUdy'ng at home 30
epyaaiag o€ emimedo €€aunvou va avrioToIXEl oTa
standards tou ECTS
OVERALL: 130

STUDENT ASSESSMENT:
lMepiypaen tng diadikaciag aéloAdynaong

MNwaooa  AéioAdynong,  MéBodor  aéioAdynaong,
Alquopowrtiky  n Zuumepaouarikn,  Aokiuaoia
lMoAamAng  EmAoyng, Epwrnoeig  2ovrouns
Amdvinong, Epwrrioeig Avarmrruéng Aokiuiwv, EmriAuon
lMpoBAnudarwv, Tpamrm) Epyacia, EkBeon /
Avagopd, TMpogopikn Eé&éraon, Anuéoia
lMapouaiaon,  Epyacmpiakh  Epyacia,  KAivikn
Eééraon AoBevoug, KaMAirexvikn Epunveia, AAMn /
AMeg

Avagépovral pntd mpoadIopIouéva KpITApIa
aéloAbynang kai eav kai ou givar mpooBdoiua amréd
TOUG QOITNTEG.

Exam language: Greek

Design project and submitted HomeWorks: 30% (this is not
obligatory; in case a student chooses not to submit any
HomeWorks: 0%)

\Written final exam (100%) or alternatively written final exam
(70%) and HomeWorks (30%)

Students may also choose to take a progress written exam
during the semester on Part A. In this case the progress written
exam accounts for 50% of written exam and the final exam
accounts for the remaining 50%.

5.

TEXTBOOKS - BIBLIOGRAPHY

1. Class notes and power point presentations
2. A. Andreadakis (2015) Treatment and management of wastewater and sludge, NTUA (in Greek)
3. A. Andreadakis (2018) Water Treatment: Basic Principles and Processes, Symmetria (In Greek)




