COURSE DESCRIPTION

1. GENERAL INFORMATION

SCHOOL | CIVIL ENGINEERING

DEPARTMENT
EDUCATION LEVEL | Undergraduate
COURSE CODE | 1178 | SEMESTER |3

COURSE TITLE | ENVIRONMENTAL 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 3 4

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

COURSE TYPE:| CORE COURSE

[evikoU YmmoaBpou, Eidikou YréBabpou, EidikétnTag

PREREQUISITE KNOWLEDGE:
COURSE AND EXAMS LANGUAGE: | Greek/English

COURSE OFFERED TO| YES
ERASMUS STUDENTS:

COURSE WEBSITE (URL): |https://helios.ntua.gr/course/view.php?id=1600

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

Introduction to the basic ecological principles and physical, chemical and biochemical processes in the
aquatic environment and reactors. Types of microorganisms - metabolism (aerobic, anoxic, anaerobic) -
kinetics. Flow and mixing regimes in reactors (batch, continuous flow completely mixed and plug flow).
Transport phenomena in the aquatic environment. Disposal of liquid wastes in water recipients, study of self-
purification capacity and quantitative assessment of impacts (oxygen depletion in rivers, eutrophication in
lakes, microbial pollution of bathing waters). Principles of water and wastewater treatment in compliance
with legal requirements and description of related treatment plants. Reuse and utilization of sewage and
sludge with emphasis on agricultural practices. Introduction to solid waste management.
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By the successful completion of the course, students will be able to:
1.

2.

identify the basic water quality problems,

understand the basic properties/functions of microorganisms and calculate their growth using
microbial kinetics,

know the basic processes adopted in water and wastewater treatment,

understand issues regarding solid wastes management,

calculate the environmental impacts from the disposal of liquid wastes in the water recipients,
perform initial design calculations of water and wastewater treatment facilities.

General abilities

AauBavovragurrown TiS YEVIKES IKAVOTNTES TTOU TTPETTEI VA EXEI ATTOKTOEI O TITUXI0UXOG (OTTWS QUTEGC avaypa@ovTal GTO
lMapéprnua AimAwpuarog kai mapatiBevrar akoAoUBwg) o€ moia / TTOIES AT QUTES ATTOOKOTIEI TO UGOnuas;.

Avalitnon, avdiuon kai ouvBean Oedouévwy  Kai 2XE0IA0UOC Kal OlaxeipIon Epywv

TANPOQOPIWY, HE TN XPACH KaI Twv QmapaitnTwyv ZeBaouog atn d1aopeETIKOTNTA Kal aTNV TTOAUTTOAITIOUIKOTNTA 2€RATUOS
TEXVOAOYIWV 070 QUUIKO TTEPIBAAAoV

lMpooapuoyn o€ Vées KaraaTaoeic Afyn ETmideién KovwviKAg, ETayyeALQTIKACKaINBIKAG UTTEUBUVATNTAS Kal
amopdoewyv euaiobnaiag o 6éuara puAou

Aurévoun epyacia Ouadikn A0oKnNon KPITIKAS Kal QUTOKPITIKAG

epyaoia lNpoaywyn g AeUBEPNS, ONUIOUPYIKAS KAl ETAYWYIKAS OKEWNS

Epyaaoia o€ diebvég mmepiBaiiov
Epyacia oe diemiornuoviké mepiBdAiov
lNapdywyn VEwV EPEUVNTIKWY I0EWV

2.
3.
4
5

General skills acquired through successful completion of course requirements:
1.

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

3.

COURSE DESCRIPTION

Vi.

Introduction to environmental engineering: Scope of environmental engineering. Introduction to
microorganism’s metabolism. Chemical composition of microorganisms. Microorganisms’ categories.
Microorganisms — metabolism — growth kinetics: Microbial growth kinetics. Microorganisms’ growth
curve. The concept of limiting factor. Aerobic, anaerobic, anoxic metabolism, nitrification,
denitrification, photosynthesis.

Water pollution and self-purification capacity of water recipients: Transport phenomena in the aquatic
environment. Assessment of the self-purification capacity and environmental impact assessment due
to the disposal of liquid wastes in water recipients (oxygen depletion in rivers - simple Streeter-Phelps
model, eutrophication in lakes - Vollenweider model, microbial pollution of bathing waters.
Introduction to wastewater treatment: Wastewater characteristics, national legislation, flow and mixing
regimes in reactors, typical wastewater treatment system, activated sludge system.

Introduction to water treatment: Water quality characteristics, national legislation, typical water
treatment system (coagulation, flocculation, sedimentation, filtration, disinfection).

Introduction to solid waste management: Production and characteristics of solid wastes. Alternative
solid wastes management practices. Sanitary landfills.

4.

TEACHING METHODS — STUDENT ASSESSMENT

TEACHING METHODS: |Course teaching in class (PowerPoint presentations).

IMpéowmope mpoowmo, E€amooraoews |Solving problems in class
EKTTAIOEUON K.ATT.

TEACHING MEDIA: | Students may submit approximately 6 homework related
XprionT.I1.E.omAidaokaMia,omv | to course material.
ST ST "’Z‘;Oi"”“(’)’l"r‘”;’gf“ Course material and any communication with students is
HeETous gorTnres through helios.ntua.gr




ACTIVITY IMPORTANCE
COURSE ARRANGEMENT:
lNepiypagovral avaAuTika o Tp0TToS Kai uéBodol
d10aokaliag.
AiaAééeis, 2epvapia, Epyaatnpiakn Aoknon, Aoknon | Lectures 39
lediou, MeAétn & avdiuon  BiBAioypagiag,
®povriaripio, [lpaktikn (Tomobétnan), KAviki Homework 18
Aoknon, KaMirexviké Epyaotrpio, AiadpacTikn Studying at home 43
O10aoKaAia, EKTaIOEUTIKEG ETTIOKEWEIS, EKmTovnon
ueAéTng (project), Zuyypagn epyaaciag / pyaciwy,
KaAAirexvikny dnuioupyia, K.ATr.
Avaypdgovral ol WPES UEAETNS TOU QOITNTH YIa KABE
uabnoiakn opactnpEIdTNTa KaBwWe Kal Ol WPES unN
KaBodnyouuevng UEAETNS WOTE O OUVOAIKOS POPTOS
epyaciag o€ emimedo e€aunvou va avrioToiXEl aTa
standards rou ECTS
OVERALL: 100
Exam language: Greek
STUDENT ASSESSMENT:
IMepiypaen ¢ diadikaciag agioAoynong I. Written final exam (100%) or alternatively.

Nwooa  AéioAdynong,  MéBodor  aéloAdynong, . .
Alapopgwnikil i SuuTEpacuanks,  Aokiuaoia II. Written final exam (70%) and homework (30%)
lMoAamAng  EmAoyng, Epwrhoeic  Zovrouns
Amavrnong, Epwrrioeis Avarrruéng Aokipiwy, EmriAuon
lMpoBAnuarwv, Tpamri Epyacia, EkBeon /
Avagopd, Tpogpopikn Eééraon, Anuéoia
lMapougiaon,  Epyacmpiakh  Epyacia,  KAivikn
Eééraon AaBevoug, KaAAirexvikni Epunveia, AAAn /
AMeg

Avagépovral pnTa mpoodIopICLEVA KPITHPIA
aéloAdynang kai eav kai mou givar mpoofdaaiua armro
TOUG QOITNTEG.

5. TEXTBOOKS - BIBLIOGRAPHY

1. A. Andreadakis, M. Pantazidou, M. Stathopoulos (2008). Environmental Engineering. Simmetria,
Athens (in Greek).
2. Lecture notes and PowerPoint presentations.




