COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | CIVIL ENGINEERING

DEPARTMENT
EDUCATION LEVEL | UNDERGRADUATE
COURSE CODE | 1051 | SEMESTER | 9

COURSE TITLE | WASTEWATER TREATMENT AND DISPOSAL PLANTS

COURSE UNITS HOURS ECTS CREDITS
O€ TTEPITITWOT) TTOU 01 SIGAKTIKES ATTOVEUOVTQI O€ OIQKPITA UEPN TOU UAORLATOSTT. X.
AaAééeis, Epyaatnpiakég AOKNaeis K.ATT. Av ol SI0QKTIKEG QTTOVEUOVTAI Eviaia yia TO
oUvoAo Tou pabnuarog avaypawreticeBoouadiaies wpes SI0aoKaAiacKaIToalvoAo
TwV OI0AKTIKWYV [ovadwv / ECTS

LECTURES 4 5

[MpoobéaTe aeipég av xpeiaarei. H opyavwaon didaokaliag Kai ol
010aKTIKEG UEBODOI TTOU XPNOILOTTOIOUVTal TTEPIYPAPOVTAl aVaAUTIKG aTo 4.

COURSE TYPE: | Elective course for Hydraulic Engineering Concentration
IevikoU YmmoBaBpou, Eidikou YréBabpou, EidikétnTag

PREREQUISITE KNOWLEDGE: | Basic principles of Environmental Engineering and Sanitary
Engineering

COURSE AND EXAMS LANGUAGE: | Greek

COURSE OFFERED TO | NO
ERASMUS STUDENTS:

COURSE WEBSITE (URL): | https://helios.ntua.gr/course/view.php?id=1547&lang=en

2. LEARNING OBJECTIVES

Learning Objectives
lNepiypdapovrail Ta pabnoiakd ammoreAéouara Tou Pabnuarog ol GUYKEKPILEVES YVWOEIS, OEEIOTNTES KAl IKAVOTNTES
KaraAAnAou emmirédou Tou Ba aTTOKTHOOUV 01 QOITNTEG UETA TNV ETTITUXT OAOKANPWON ToU Labnuarog.
SupBouAeureire o lMapdptnua A
o [lepiypagpn rou Emmédou rwv Mabnoiakwv ArroteAsoudrwy yia KGOe éva kUkAo amoudwy alupwva e lAaioio Mpoodviwy Tou
EupwrraikoU Xwpou Avwrartng EKmaideuong
o [lepiypagikoi Acikteg Emmirédwv 6, 7 & 8 rou Eupwriraikou MAaiciou lMpoaoviwv Aid Biou Maénang kai lNapdprnua B
o [lepiAnmrTikdg OOnyog ouyypapns Mabnoiakwv AmoteAeoudrwy

Learning objectives

After the successful completion of this course students will be able to:

Calculate and dimension all the stages of a wastewater treatment plant
Calculate the hydraulic profile of the wastewater treatment works

Dimension the basic electromechanical equipment and make technical choices
Participate in the design of works related to the valorisation of biogas
Understand issues concerning automation in a wastewater treatment plant
Tackle basic operational problems in a wastewater treatment plant.




General abilities

AauBavovTagumown TiS YEVIKES IKAVOTNTES TTOU TTPETTEIVA EXEI ATTOKTOEI O TITUXI0UXOG (OTTWS QUTEC avaypA@ovIal GTO
lMapdptnua AirAwparog kai maparieviar akoAoUbwg) o€ oia / Toleg ammd auTES ATTOOKOTTE To uGonua;.

Avalnmon, avdAuon kai ouvBeon Sedopévwy  Kai 2xe01a0U0S Kai BlaxEipIon Epywy

TANPOYOPIWY, LE TN XPAON Kal TwVv Qmapaitniwy >eBaoudg arn d1apopeTIKOTNTA Kal OTNV TTOAUTTOAITIOUIKOTNTA 2€A0UOS
TEXVOAOYIWV 070 QUOIKO TTEPIBAAAOV

lNpooappoyn o€ véeg karaoTaoeis Afwn Emideién koivwVvikng, emayyeAuankngkainoikng umeubuvorniag kai
amopaoswy guaiobnoiag og 6éuara puAou

Aurévoun epyacia Ouadikn A0oKnon KPITIKAS Kal QUTOKPITIKAG

epyaaoia lpoaywyn Tng eAeUBEPNS, ONUIOUPYIKAS Kal ETAYWYIKAS OKEWNS

Epyaaia oe die6vég mepiBaAiov
Epyaaia ot diemiotnuoviké mepiBdAiov
lNapdywyn vEwv EPEUVNTIKWY I0EWV

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.

Design and management of wastewater treatment works

Work in a multidisciplinary environment

Environmental consciousness

Development of creative thinking and inductive reasoning.

3. COURSE DESCRIPTION

Brief revision of the basic processes involved in the treatment, disposal and reuse of wastewater and
sludge with reference to the relevant legislation. Quantitative and qualitative characterization of
sewage, description of the basic stages involved in WWT works.

Activated sludge process with nutrient removal, nitrification/denitrification, biological and chemical
phosphorus removal, kinetics, stoichiometry, design principles.

Design of pre-treatment works and of primary treatment, management of the by-products of the pre-
treatment works. Mass balances, equipment automation, examples solved in class

Design of the activated sludge process for the removal of organic carbon, nitrogen and phosphorus.
Determination of kinetics and solids retention time, excess sludge and sludge recycle as well as of the
mixed liquor suspended solids. Mass balance of nitrogen and phosphorus. Design of the unit for
chemical phosphorus removal. Design of the final sedimentation tanks and of the pumping station of
excel sludge and sludge recycle. Equipment automation, examples solved in class

Tertiary treatment works (sand filters, membranes, advanced processes). Disinfection systems
(chlorination, UV irradiation, ozonation). Legislative framework regarding the reclaimed water reuse.

Design of sludge thickening works, anaerobic digestion, dewatering. Mass balances. Energy — thermal
balances for the anaerobic digestion unit. Introduction to the management and valorization of biogas.
Sludge sanitization and use. Equipment automation, examples solved in class.

Basic principles of the layout of wastewater and sludge treatment units. Auxiliary works (buildings,
management of sludge reject water, rainwater, industrial water and drainage), road construction,
landscape formulation. Hydraulic design of works. Development of the geometry of tanks and pumping
stations.

Basic principles of aeration systems design (diffuse aeration, surface aeration). Calculation of blowers
and diffusers. Calculation of energy requirements of aeration systems. Basic principles for the
reduction of energy consumption. Equipment automation, examples solved in class.

Basic principles of membrane bioreactors (MBRs); Attached growth processes;




4. TEACHING METHODS — STUDENT ASSESSMENT

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

Course teaching in class
Blackboard use
Solving examples in class.

TEACHING MEDIA:
Xprion T..E.atnAidackalia, atnv
Epyaornpiakny Ekmaideuon, atnv Emkoivwvia

PowerPoint presentations, YouTube videos
Course material and any communication with students is
through helios.ntua.gr

Aoknan, Kalditexviké Epyaornpio, AiadpadcTikni
o10aokalia, EKTaIOeUTIKEC ETTIOKEWEIS, EKTTOvnon
LEAETNG (project), Zuyypagn epyacias / epyaciwy,
KaAAitexvikn dnuioupyid, K.ATT.

Avaypdgovrai o1 WPES HEAETNS TOU QoITNT Yia KAOE
uabnoiakn o6pactnpEIdTNTa KaBWs Kal Ol WPES un
KaBodnyoupuevng UEAETNG WOTE O GUVOAIKOS POPTOS
epyaoiag o€ emimedo e€aunvou va avrioToIXEl oTa
standards rou ECTS

LETOUS QOITNTES
ACTIVITY IMPORTANCE
COURSE ARRANGEMENT:
lepiypdpovral avaAuTiké o Tpo1Tog Kai uéBodol
Sd16aogkaliag.
ﬁaéﬁfﬂg ZA;H;\V?PIG, ipvwrrzﬁlam A%ngn, Aoknon | Lectures 52
ediou, EAETN avdiuon  BiBAoypagiag, — : -
®poviiotipio, Mpamiki  (ToroBémnon),  KAWIK] Individual project for the design 65

of a wastewater treatment plant

Studying at home 15

OVERALL: 132

STUDENT ASSESSMENT:
lMepiypaen tng diadikaciag aéloAdynong

MNwaooa  AéioAdynong,  MéBodor  aéioAdynong,
Aiquoppwriky 1 Zuumepacuarikn,  Aokipacia
MNoAAamAng  EmAoyng, Epwrioeic  2uvroung
Amdvinong, Epwrriceig Avarmrruéng Aokiuiwv, EmriAuon
lMpoBAnuérwv, [pammy Epyaocia, Ek6eon /
Avagopd, lMpogopikn E&éraon, Anuooia
lMapouaiaon,  Epyacmpiaky  Epyacia,  KAivikn
Eééraon AoBevoug, KaMAirexvikn Epunveia, AAMn /
AMec

Avagépovral pnrd mpoadIopIouéva KpITApIa
aéloAbynong kai eav kai ou givar mpooBaaiua arrod
TOUC QOITNTEG.

Exam language: Greek
Design project: 50%

Oral exam and presentation of the project: 50%

5. TEXTBOOKS - BIBLIOGRAPHY

Related scientific journals
e Water Science and Technology
o Water Research
e Environmental technology
o Bioresource technology

1. Class notes and power point presentations
2. A. Andreadakis (2015) Treatment and management of wastewater and sludge, NTUA (in Greek)




