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MéAn Emutponng E§wtepkng AEloAdynong (EEA)

Ofpa: Antavtnon otnv EkBeon t¢ EEA yia to M «Mnyavoloytkry Mnxavikn»

‘Evtipa HéAN tng EEA,

Oa BENAE VO 0O EUXAPLOTIICOULE VLA TNV EMOLKOSOUNTIKN OULNTNCN TIOU ELXAE TNV TIEPACUEVN
Agutépa, 5 ZemtepPpiou, 600 adopd to MPoOypaupa oroudwy otnv Mnxavoloyikr; Mnxavikr tou
MNavemniotnuiov Aecukwoiag. ISlaitepa, emonuaivoupe ta Betikd oxOAld cog 6co adopd To
TIEPLEXOUEVO Kal TNV SlapBpwon twv pabnudatwv oe oxéon pe Slebvrc mpodlaypadég kal Ta
kplttpla afloAoynong mou B€tel n EEA, tnv ecwteplkn afloAdynon Tou MPOoYpPAUUATOS OTIoudwyY
Tou yivetal mMeplodSikd, TO owotd SOUNUEVO OPYAVWTIKA OLOOKTIKO £pyo, TIG UTIAPXOUOEG
UTTOOOUEC Kol Tov e€oMALOUO o€ aibouoeg SibaokaAiag Kal epyaoctnpiwy, tnv pebodoloyia mou
akoAouBeital ywa tv dtacdpdaiion molotntag omoudwy, TNV SLOXELPLON TOU TPOYPAUHOTOC LE
Baon ta S1ebvr) mpoPAenOUEVA, TNV OVTLOTOLXIO TOU TIPOYPAUUATOC HE AAAO TIPOYPAUOTO OTNV
KOmpo kat to €€wteplkd, tnv ovvdeon tou [MOVEMIOTNUIOU HME TNV KOWWWVIOL KoL TV ayopad
epyoaoiag, TIG EPEVVNTIKEG SpacTNPLOTNTEG TWV HeAWV AEM, Kot TOUG SLOLKNTIKOUE UNXAVLOUOUC.

Onwg duokd Atav avapevopevo, n EEA €xel mpoteivel kal oplopéveg allayEG oL omoleg otoxo
€xouv tnv BeAtiwon Tou MPOYPAUUATOG £TOL WOTE VO LKOWOTIOLEL 0 peyalUtepo Babuod toug
OTOXOUC KOl Ta MoONOoLaKA AMOTEAECUATA TOU TPOYPAUUATOS omoudwv. Me Bdon auTEG TIG
ELONYNOELG, £XOULE TIPOXWPNOEL OTLC €€NC AANAYEG:

1. To meplexopevo tou pabriuatog CHEM-106 General Chemistry €xel emektabel wote va
oupnepAdfet apxec Duolkng XnUEelaG KoL CUYKEKPLUEVO OPXEG OepUoSUVALKAG, KivnTikn
Avtidpaoewv kal HAektpoxnueia.

2. To meplexdpevo tou padnuato¢ MENG-262 Thermodynamics Il €xel avapopdpwBel pe tnv
Slaypadr) TwV OVTIKEWEVWY TIou adopolv Beppoduvaplkol¢ KUKAOUG Kol YUKTIKEC
Satatels. Emiong, to pabnua €xeL eUMAOUTLOTEL PE BAOIKEG apXEG KAUONG.

3. To meplexopevo tou pabrpatog MENG-280 Fluid Mechanics €xel epmAoutioTel pe B€parta
TIOU UTtApXOUV oTo HABnua MENG-462 Fluid Dynamics. Autd oupmnepllapBavouv Euler
Equations, turbulent flows, Navier-Stokes equations, fluid energy losses, generation of
eddies, Reynold’s number, fluid instabilities, drag, friction and pressure drag, drag
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reduction, lift (force) theory, aerodynamic forces, Prandtl theorem, Vortex theory, Mach
number, steady flow 1-D compressible fluid flow, and 1-D isentropic flow. To padnua
MENG-462 Fluid Dynamics £€xeL enektabel oe kamowo PBabud pe TNV oupmepiAnyn
EMUMPO0OeTNg UANG XWpPIg OpwWG TNV Saypadn to To MAvw Bepdtwy, Ta onoia Twpa Ba
KaAUTtovtal o peyaAUTtepo BABOC Kal e EKTEVA avaAuan.

4. To pabnua ECE-100 Electric Circuits | £€xel avapopdpwBel wote va cupmep\apBavel apxEg
NAEKTPIKWY KUKAWHATWY Kot NAeKTplkwv Siktuwv (DC/AC/povodaoikd/Tpidactkd) omwg
Kall apx€G NAeKTpIKwY Kwntipwv (AC/DC potép). To pabnua €xet petovopaotel oe MENG-
100 Electrical Networks and Machines.

5. Exoupe nmpooBéoel Eva véo pabnua pe titho MENG-464 Air-Conditioning and Refrigeration
ota pobnuoata emdoyng. Metafl AAAWVY, TO CUYKEKPLUEVO HABNUa cupmeplAappavel
Bfpata oe thermodynamic cycles, refrigerants and their properties, load calculations,
design condition and refrigeration processes. To meplexopevo oe BOeppoduvapikoug
KOKAOUG Kol WUKTIKEG Olataelg £€xel  petacdepBel amd 1o pabnua MENG-262
Thermodynamics Il peta amno sworjynon tng EEA.

6. To pabnua MENG-482 Energy Conversion £xel avapopdwBel kot petadepbel amod ta
pHabnuata €mMAOYNAG OTA UTIOXPEWTIKA HABAUOTA TOU TPOYPAUUATOC. ZUYKEKPLUEVA, TO
HABNUa €XEL EUMAOUTLOTEL Pe TOuG Beppoduvapikolg KUKAOUG, oL omoiol £xouv Staypadel
and to MENG-262 Thermodynamics I, Bepuikéc otpoPllopnxaveég (gas turbines),
atpootpoBiloug (steam turbines), kat g udpoduvapikeg pnxaveg (hydraulic engines). To
HABnua €xelL petovopaotel oe MENG-482 Energy Conversion Systems.

7. Exoupe mpooB£oel otolyela kavong, PoEC, Kavuon otepewv, €atuion otayovidiwv Kal
Kavon oto Nén unapyxov pabnua MENG-430 Internal Combustion Engines.

8. Onwc €xeL emonuavOel anod tnv EEA, oto mpoypappo ocmoudwv umapyxouv 7 padnuata
poOnuatikwy, aplOuog o omoio¢ pe Pdaon ta Sebvy debopéva eival umepBoALKOG.
JUVETIWG, €XOUUE TAPEL TNV anodaon va Staypdoupe to pabnua OGEE-290 Probability
and Statistics for Engineers. Mg auto tov TPOMo, SnULOUPYOUE XWPO OTA UTIOXPEWTLKA
pobnuata tou kKAadou yla to pabnuoa MENG-482 Energy Conversion Systems, To omoio
€xeL nén avapopdwoOeL.

Emiong, n akohlouBia twv paBnuatwv (semester breakdown) é£€xet tpomomownBel pe tnv
oVTIHETABe0N pobnuatwy wote va dtaopaAloTel n cuvoxr tng SI8aoKOUEVNG UANG OMWC OKPLBWG
€xeL elonynOel n EEA. To avaBswpnuévo mPOypapa OTIOUSWVY KAl N TPOToMoLNUévn akolouBia
pobnuatwyv ¢aivovrtat oto Mapdptnua 1 kat 2, avtiotolya. To TEPLEXOUEVO TWV HAONUATWVY TTOU
£€xouv TUXeL avaBswpnong epdavilovrat oto Mapaptnua 3.



H gworiynon tou EEA va yivouv mpooAnPelg e€el8IKEVEVOU TTPOCWTILKOU YyLa TNV UTIOOTHPLEN TOU
TIPOYPAUMATOG TOUAAXLOTOV 3 ATOUWVY HE apxlko mtuxio MnxavoAdyou Mnxavikol €K TwV Omoiwv
oL 2 va eivat evepyelakng (Thermal) eldikevong kal o tpitog kataokevaotiking (Manufacturing)
elbikevong yivetatr amodekt. Oco adopda tnv mpocAndn emapkolg Ewdikou Aldaktikol
MpoowrkoU yla TN KAAUYN TWV avVoyKwV TWV €PpyaoTnpiwyv TOU MPOYPAMUATOC, N TIOALTIKI) TOU
TuAMatog Mnxavikng €lval ta pabiuota outd va KOAUTTovIal ormd Toug Kabnyntég mou
S16dokouv ta BewpnTika pabnuata. Mapola autd, Ba AaBoupe cofapd umoyn tnv eLoAynon g
EEA kal Ba mpooAdBoupe ElS1kO ALSAKTIKO NMPOCWTIILKO yLO TA EPYAOTNPLOKA pLabnuata.

Ooco adopd 10 pAONUa MENG-491 Internship (mpoktiky doknon), 8ev UTAPXEL KAVEVOG
TIEPLOPLOUOG OE OXECN HE TOV TOTIO ) XWpPA TIoU TPEMEL va yivetal dedopévou OTL akoAouBouvtal
O0Aeg oL mpolmobéoelg mou mpoPAémovtatl amd to TUAMA MnNXavikAG KoL TO TIEPLEXOUEVO TOU
pHoBnuatog. Autég oL mpolmoBéoel ocupmepAapBAavouv OXETIKOTNTA UE TOV KAASO, SlapKeLa
TIPAKTLKNC Aoknong, eniBAedn amo pnxaviko, kat avadpopd SpaoTnpLOTHTWV.

Onwg €xel avadepbel kat otnv Aitnon yia AELOAOYNON TOU OUYKEKPLUEVOU TIPOYPAUUATOC
omoudwv, £Xoupe SeOUEVUTEL va AVOMTUEOU UE TIEPALTEPW TNV UTIAPXOUCO EPYOOTNPLAK UTTOSOUN
he tnv i6puon tou epyaoctnpiov «Mechanical Testing and Manufacturing Laboratory». Auto to
gepyaoctiplo Ba oteydoel pia pnxovr tomou Universal Testing, pia pnxavi yio CNC Milling, éva
TOPVO Kal pia mpéoa. EmutAéov, péow Tou €THOLOU TTPOUTIOAOYLOUOU TOU TUAUATOG MNXAVLKAG Kl
HEAAOVTIKWVY EPEUVNTIKWV TIPOYPOUMATWY, Ba emISIWEOUUE TOV TIEPALTEPW EUTIAOUTIONO TWV
£PYAOTNPLOKWY UTTOSOUWY TOU TIPOYPAUUATOG TIPOKELEVOU VA SLEUKOAUVOEL TO EpeuvnTIKO £pyo
TWV PoLtnTwy Kot Twv SLI6ACKOVTWV.

MoTteVOUPE OTL oL TMopamavw PeATIWOEL Tou €ywvav, 000 adopd TO TEPLEXOUEVO TOU
TPOYPAUUATOC oTIoudwV Kal TNV akoAouBia Twv pabnudtwy, €Xel wg anotéAeoua tn dnuloupyia
€VOG AOYLKOU, LOOPPOTINHEVOU Kal OAOKANpwHéVoU akadnuaikol mpoypdupatog. Quolkad, sipacte
Tavta SeKTIKOL O€ MPOTACELG yla TEPALTEPW PBEATIWOEL KOL AVATIPOCAPUOYEG, £L0IKA OTAV TO
npoypappa Ba €xel kKAeloel TOV TETPAET KUKAO TOU ME TNV amodoitnon Twv TPWIWV
MnxavoAoywv Mnxavikwv.

MNpooPAEMOUUE O pia BETIK AMAVINON OXETIKA UE TNV €yKplon Tou Tpoypdupatog «Mtuyio
MnxavoAoyou MnxavikoU». H dueon avtamokplon oag, 6co adopd TG aAAayEG Tou €Xouv
VLoBeTNOel KaL Ta amavtNTKA pag oxoAla otnv €kBeon afloAoynong tng EEA, Ba Ntav emBuunti
WOTE TO TMPOYPAUUA VO UTTOpETEL VO SladnULOTEL KoL va TPEEEL KAVOVIKA TO EPXOUEVO e€aunvo (26
ZenteuBplou, 2016).

Ap. Twopyoc Mpnyopiou
Koountopacg tneg 2xoAng Emotnuwv kot Mnyavikng
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BSc in Mechanical Engineering Program Pathway (September 2016)

SUBJECT AND CODE HOURS C::IIIST s
MAJOR REQUIREMENTS 132
ECE-210 ELECTRONICS | 3 6
ECE-290 NUMERICAL METHODS USING MATLAB 3 6
OGEE-111 PROGRAMMING FOR ENGINEERS 4 8
MENG-100 ELECTRICAL NETWORKS AND MACHINES 4 6
MENG-110 COMPUTER AIDED DESIGN 3 6
MENG-250 ENGINEERING MECHANICS: STATICS 3 6
MENG-252 ENGINEERING MECHANICS: DYNAMICS 3 6
MENG-260 THERMODYNAMICS | 3 6
MENG-262 THERMODYNAMICS Il 3 6
MENG-270 STRENGTH OF MATERIALS 3 6
MENG-272 MATERIALS SCIENCE AND ENGINEERING 3 6
MENG-280 FLUID MECHANICS 3 6
MENG-290 HEAT AND MASS TRANSFER 3 6
MENG-310 MECHANICAL ENGINEERING DESIGN 4 6
MENG-312 MANUFACTURING PROCESSES 4 6
MENG-340 SYSTEM DYNAMICS AND VIBRATIONS 3 6
MENG-342 SYSTEMS AND CONTROL ENGINEERING 3 6
MENG-350 MACHINE ELEMENTS 4 6
MENG-430 INTERNAL COMBUSTION ENGINES 4 6
MENG-482 ENERGY CONVERSION SYSTEMS 3 6
MENG-490 CAPSTONE DESIGN PROJECT | 1 4
MENG-492 CAPSTONE DESIGN PROJECT Il 0 6
MAJOR ELECTIVES min 30
MENG-410 WELDING 3 6
MENG-412 INDUSTRIAL PRODUCTION ENGINEERING 3 6
MENG-420 BIOMECHANICS 3 6
MENG-422 BIOMATERIALS 3 6
MENG-432 AUTOMOTIVE ENGINEERING 3 6




MENG-434 VEHICLE DYNAMICS

MENG-440 MECHATRONICS AND ROBOTICS

MENG-450 INTRODUCTION TO FINITE ELEMENTS

MENG-452 STRESS ANALYSIS

MENG-454 FATIQUE AND FAILURE ANALYSIS

MENG-460 COMPRESSIBLE FLOW

MENG-462 FLUID DYNAMICS

MENG-464 AIR-CONDITIONING AND REFRIGERATION

MENG-470 COMPOSITE MATERIALS

MENG-472 CORROSION ENGINEERING

MENG-480 WATER ENGINEERING AND DESALINATION

MENG-484 ENVIRONMENTAL POLLUTION

MENG-486 ALTERNATIVE ENERGY SYSTEMS

MENG-491 INTERNSHIP

OjlwWwlwjl wlw|pPplwwlwlwj w|lw| w|w
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MATH REQUIREMENTS

MATH-190 CALCULUS |

MATH-191 CALCULUS Il

MATH-270 CALCULUS III

MATH-280 LINEAR ALGEBRA

MATH-330 ORDINARY DIFFERENTIAL EQUATIONS

[SSIN VSN I R I S Y

|| 00| o0 00

SCIENCE REQUREMENTS

30

CHEM-106 GENERAL CHEMISTRY

PHYS-150 GENERAL PHYSICS |

PHYS-160 GENERAL PHYSICS I

BUSINESS ELECTIVES

ECON-261 PRINCIPLES OF MICROECONOMICS

MGT-281 INTRODUCTION TO MANAGEMENT

LANGUAGE REQUIREMENTS

ENGL-101 ENGLISH COMPOSITION

BADM-332 TECHNICAL WRITING AND RESEARCH




TOTAL CREDIT HOURS

240

Napaptnua 2
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BSc in Mechanical Engineering — Semester Breakdown (September 2016)

FIRST YEAR
FALL SEMESTER ECTS SPRING SEMESTER ECTS
MATH-190 Calculus | 8 CHEM-106 General Chemistry 8
MENG-100 Electrical Networks & Machines 6 MATH-191 Calculus Il 8
PHYS-150 General Physics | 8 MENG-110 Computer Aided Design 6
OGEE-111 Programming for Engineers 8 PHYS-160 General Physics I 8
30 30
SECOND YEAR
FALL SEMESTER ECTS SPRING SEMESTER ECTS
ECE-210 Electronics | 6 ENGL-101 English Composition 6
MATH-270 Calculus llI 8 MATH-330 Ordinary Differential Equations 6
MENG-250 Engineering Mechanics: Statics 6 MENG-270 Strength of Materials 6
MENG-260 Thermodynamics | 6 MENG-280 Fluid Mechanics 6
MENG-272 Materials Science and Engineering 6 MENG-312 Manufacturing Processes 6
32 30
THIRD YEAR
FALL SEMESTER ECTS SPRING SEMESTER ECTS
BADM-332 Technical Writing & Research 6 ECE-290 Numerical Methods Using MATLAB 6
MATH-280 Linear Algebra 6 MENG-290 Heat and Mass Transfer 6
MENG-252 Engineering Mechanics: Dynamics 6 MENG-310 Mechanical Engineering Design 6
MENG-262 Thermodynamics Il 6 MENG-340 System Dynamics and Vibrations 6
MENG-350 Machine Elements 6 Major Elective 6
30 30
FOURTH YEAR
FALL SEMESTER ECTS SPRING SEMESTER ECTS
Business Elective 6 Major Elective 6
Major Elective 6 Major Elective 6
MENG-430 Internal Combustion Engines 6 Major Elective 6
MENG-482 Energy Conversion Systems 6 MENG-342 Systems and Control Engineering 6
MENG-490 Capstone Design Project | 4 MENG-492 Capstone Design Project Il 6
28 30
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University of Nicosia, Cyprus

Course Code Course Title ECTS

CHEM-106 General Chemistry 8

Department Semester Prerequisites

Life & Health Sciences Fall, Spring None

Type of Course Field Language of Instruction
Required Chemistry English

Level of Course Year of Study Lecturer

1%t Cycle 1%t Dr Photos Hajigeorgiou
Mode of Delivery Work Placement Co-Requisites
Face-to-face N/A None

Objectives of the Course:

The main objectives of the course are to:

Provide students an introduction to the basic principles of general chemistry,
thermochemistry, chemical thermodynamics, chemical kinetics and electrochemistry
Assist in the development of strong problem-solving skills in the aforementioned
areas of chemistry

Help cultivate critical thinking in the approach to learning

Help in the acquisition of sound hands-on practical skills in the chemistry lab

Learning Outcomes:

After completion of the course students are expected to be able to:

Use the concept of significant figures in calculations, and in particular apply the rules
of significant figures using laboratory measurements and in the analysis of
experimental data.

Explain atomic and molecular structure and discuss the arrangement of atoms or
molecules in different forms of matter.

Utilize qualitatively and quantitatively chemical equations for a variety of chemical
reaction types.

Explain and use the results of quantum mechanics for the electronic structure in
atoms

Discuss the basic principles of thermochemistry and chemical thermodynamics with
emphasis on chemical reaction spontaneity.

Explain the basic principles of chemical kinetics and perform calculations on
problems dealing with the rate of chemical reactions.

Discuss the basic principles of electrochemistry, including redox equations, voltaic
cells, batteries and fuel cells.

Explain the process of corrosion and discuss the factors that contribute to this
chemical change, with emphasis on the rusting of iron.

Course Contents:

10




e Introduction: Matter and Measurement

Atoms, Molecules and lons

Stoichiometry: Calculations with Chemical Formulas and Equations
Agueous Reactions and Solution Stoichiometry

Electronic Structure of Atoms

e Thermochemistry and Chemical Thermodynamics

e Chemical Kinetics

e Electrochemistry

Laboratory Experiments, Demonstrations and Workshops:
e laboratory Safety Demonstrations
e Significant Figures — Making Measurements in the Chemistry Laboratory (Workshop)
e Basic Laboratory Techniques
e Graphs in Chemistry (Workshop)

e Experimental Determination of Density
e Double Displacement Reactions and Precipitates

e Acid-Base Titrations (Workshop)

e Determination of Citric Acid Concentration in Fruit Juices

e Determination of the Rate Law in Chemical Kinetics

e Molar Heat of Solution for lonic Solids
e Spectrophotometric Methods in Chemistry (Workshop)

Learning Activities and Teaching Methods:

Lectures, Laboratory Practical Sessions and Assignments.
The course format is 3 h lectures and 2 h laboratory tutorial session per week.

Assessment Methods:

Laboratory Practical Sessions, Tests, Final Examination

Required Textbooks/Reading:

Authors Title Publisher Year ISBN

T.L. Brown, H.E. Chemistry The Prentice Hall | 2009 ISBN:
Lemay, B.E. Central Science 11t 0-13-235848-4
Bursten, C.J. Edition
Murphy
P.G. Hajigeorgiou | CHEM-105 University of | 2010
Laboratory Manual Nicosia
Recommended Textbooks/Reading:

Authors Title Publisher Year ISBN
John E. McMurry, | Chemistry Pearson 2012 ISBN 10:
Robert C. Fay, Prentice Hall, 0-321-76087-5
Jordan Fantini 6 edition ISBN 13:

978-0-321-76087-
Darrell D. Ebbing, | General Chemistry Houghton 2009 ISBN-10:
Steven D. Mifflin 0-618-85748-6
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Gammon Company ISBN-13:
978-0-618-85748-7
R.H. Petrucci, General Chemistry Prentice Hall | 2002 ISBN:
W.S. Harwood, Principles and gth 0-13-014329-4
and F.G.Herring Modern Edition
Applications
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University of Nicosia, Cyprus

Course Code Course Title ECTS Credits
MENG-100 Electrical Networks and 6

Machines
Department Semester Prerequisites
Engineering Fall, Spring None
Type of Course Field Language of Instruction
Required Engineering English
Level of Course Year of Study Lecturer(s)
1%t Cycle 3rd Dr Andreas Michaelides
Mode of Delivery Work Placement Co-requisites
Face-to-face N/A MATH-190

Objectives of the Course:

The main objectives of the course are to:

Introduce students to the basic electrical principles of electric circuit analysis and
operation of electric motors

Provide the tools for the analysis of DC circuits using simple techniques (e.g. Ohms
Law, Kirchhoff’s Laws, mesh analysis)

Provide techniques for the analysis of AC circuits that incorporate resistors, inductors
and capacitors

Familiarize students with the three-phase current systems and its triangle-star
connection mode

Introduce students to basic electrical energy transformation and transmission

Teach students the electromechanical principles and electromagnetic induction
Provide the fundamentals for the construction and operation of the DC motor
Provide the basic principles and operation of the single-phase AC induction motor
Provide understanding of the operation and performance evaluation of three-phase
asynchronous and synchronous motors

Train students on how to connect, start and operate all basic DC/AC motors through
laboratory experiments and hands-on experience

Learning Outcomes:

After completion of the course students are expected to:

Differentiate among different type of motors based on fabrication, performance and
application

Know the operation and use of important laboratory equipment including
oscilloscopes, power supplies, signal generators and digital multimeters

Use specific techniques to analyze basic electrical networks through calculations
Perform laboratory measurements for electrical networks and motors

Construct simple circuits and measure voltage, current, power dissipation and phase-
shift

Explain briefly the major electric supply management scheme
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Explain the main types of motors and their specific applications
Operate reliably any low wattage DC/AC motor used in the domestic electrical grid

Course

Contents:

Basic DC electric circuits; Ohms Law and electric power

Electric circuit analysis methods; Series/Parallel connection

AC Circuits with resistors, inductors, capacitors; Phase shift

Three-phase voltage sources, star delta load connection

Laboratory experiments with DC circuits and AC single/three phase circuits
Electromechanical principles, induction law, force on current-carrying conductor
DC motor, constructional and functional parameters, stator’s lap/wave winding
Universal motor and transmission lines

One phase AC induction motors with auxiliary winding and starting capacitor
Three-phase asynchronous motors; stepper motor

Synchronous motors; synchronization of rotor with stator’s field

A series of laboratory experiments with motors

Learning Activities and Teaching Methods:

| Lectures, Presentation of operating machines and their control in laboratory sessions.

Assessment Methods:

| Homework, projects, mid-term exam, final exam

Required Textbooks/Reading:

Authors Title Publisher Year | ISBN
James W. Nilson, Electric Circuits Prentice Hall 2008 | 0131989251
Susan A. Riedel
S.J.Chapman Electric Machinery McGraw Hill 2014 | 9780072465239
Fundamentals 4t
edition pdf

Recommended Textbooks/Reading:

Authors Title Publisher Year | ISBN
Robert L. Boylestad Introductory Circuit Prentice Hall 2007 | 0131988263
Analysis
David J. Irwin, Mark R. | Basic Engineering Wiley 2008 | 9780470128695
Nelms Circuits Analysis
A.E.Fitzgerald Electric Machinery McGraw Hill 2003 | 9780073660097
C.Kingsley Jr.
S.D.Umans
C.l.Hubert Electric Machines: Prentice Hall 2001 | 9780130612106
Theory, Operating
Applications &
Control
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University of Nicosia, Cyprus

Course Code Course Title ECTS Credits

MENG-262 Thermodynamics I 6

Department Semester Prerequisites

Engineering Fall, Spring MENG-260

Type of Course Field Language of Instruction
Required Engineering English

Level of Course Year of Study Lecturer(s)

1t Cycle 2" or 3 Dr Constantinos Hadjistassou
Mode of Delivery Work Placement Co-requisites

Face-to-face N/A None

Objectives of the Course:

Thermodynamics Il builds on Thermodynamics | and its main objectives are to:
e  Further elaborate on the concept of entropy and its relevance to cyclic processes;
e Introduce exergy and its utility in optimising thermodynamic systems;
e  Clarify how thermodynamic property tables are obtained;
e Develop an understanding of thermodynamic systems involving mixtures
substances;
e  Explore the role of gas-vapour mixtures in the context of air-conditioning;
e  Detail chemical reactions and chemical & phase equilibria;
e  Familiarize attendees with statistical thermodynamics;
e  Qutline the basis of non-equilibrium thermodynamics;
e Investigate various physical phenomena.

of

Learning Outcomes:

Upon completion of the course students are expected to:
e  Gain a better appreciation of the specifics of entropy in common engineering
processes;

e Understand the concept of exergy and how it can be applied to maximise useful work;

e  Comprehend the functions of vapour power cycles and cogeneration units;

e  Become familiar with the fundamental relations used to derive common
thermodynamic properties;

e  Familiarise with the use and applications of mixed composition of gases;

e Be able to characteristics of combustion and the aspects of chemical and phase

equilibria;
e  Know the use of statistical mechanics;
e  Appreciate the complexities of non-equilibrium thermodynamics;
e Understand different coupled phenomena.

Course Contents:

Course syllabus comprises:
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Applications of the Second Law of Thermodynamics & peculiarities of entropy;

Isentropic efficiencies of steady-flow devices and topics of special interest;

Definition of entropy and reversible work of various systems;

Exergy destruction and exergy balance of closed and control volume systems;
Performance of gas power cycles, the Carnot cycle, assumptions & simplifications;
Vapour power cycles and the Second Law, the Rankine power cycle, reheat and
regenerative vapour power cycles;

Obtaining thermodynamic relations of various thermodynamic properties;

Relationships between c,, ¢, du, dh and ds and the Joule-Thomson coefficient;

Mixture compositions and properties of distinctive components;

Obtaining the mass fraction, mole fraction and volume fraction of mixtures;

Fuels and combustion, balanced reaction equations, stoichiometric air-fuel ratio,
enthalpy of combustion and flame temperature;

Reacting systems, exhaust gas analysis, phase equilibrium, Gibbs phase rule, dissociation,
enthalpy of reaction, calorific value of fuels;

Kinetic theory of gases, molecular collisions, equipartition of energy;

Classical non-equilibrium thermodynamics, local equilibrium hypothesis, entropy

production;

) Thermoelectric effect and thermodynamics of fuel cells.

Learning Activities and Teaching Methods:

Lectures, in-class exercises, examples

Assessment Methods:

Problem sheets, mid-term, final exam

Required Textbooks/Reading:

Authors Title Publisher Year | ISBN
Granet |. and Thermodynamics and CRC Press 2015 | 978-1-4822-3856-
Bluestein M. Heat Power, 8™ Ed. 3
Recommended Textbooks/Reading:
Authors Title Publisher Year ISBN
Struchtrup H. Thermodynamics and Springer 2014 | 978-3-662-
Energy Conversion 43715-5
Lemons S. D. A Student’s Guide to Cambridge 2014 | 978-1-107-
Entropy University 65397-9
Press (CUP)
Blundell J. S. and Concepts in Thermal Oxford 2010 | 9780199562107
Blundell M. K. Physics, 2™ ed. University
Press
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University of Nicosia, Cyprus

Course Code Course Title ECTS Credits

MENG-280 Fluid Mechanics 6

Department Semester Prerequisites

Engineering Fall, Spring PHYS-150, MATH-330

Type of Course Field Language of Instruction
Required Engineering English

Level of Course Year of Study Lecturer(s)

1%t Cycle 2nd Dr Constantinos Hadjistassou
Mode of Delivery Work Placement Co-requisites

Face-to-face N/A None

Objectives of the Course:

The main objectives of the course are to:

Introduce student to the subject of fluid mechanics;

Present the system and control volume approaches for analysing fluid behaviour;
Explain the continuum hypothesis, viscosity, Newtonian & Non-Newtonian fluids
Outline the fundamentals of fluid statics, hydrostatics and floating bodies;
Appreciate the utility of differential analysis;

Familiarize attendees with the fundamental fluid flow equations;

Cover fluid kinematics and dynamics;

Express the Bernoulli equation and dimensional analysis;

Introduce the Navier-Stokes equation;

Explain the characteristics of turbulent flow and energy losses;

Analyze lift generation and aerodynamics;

Elaborate on the importance of compressible and isentropic fluid flow;

Relate fluid mechanics to real-world and research applications.

Learning Outcomes:

After completion of the course students are expected to:

Recognise the characteristics of fluids and their behaviour;

Utilize the system and control volume fluid methods of analysing flows;
Distinguish between different systems of dimensions;

Appreciate the notion of viscosity, Newtonian & non-Newtonian fluids;
Tackle engineering problems associated with hydrostatic forces, buoyancy, and
stability of floating & submerged bodies;

Apply the conservation of mass & continuity equations;

Understand fluid motion and deformation of fluids;

Characterise rotational and irrotational flows;

Know what is fluid circulation and lift-generation;

Discern the subtleties of stream functions and the velocity potential;
Apply the Bernoulli and energy equations to understand fluid behaviour;
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e Use dimensional analysis and non-dimensionalisation;
e Appreciate the importance of Navier-Stokes equation;
e Comprehend the features of turbulent flow and energy losses;
e C(Calculate lift generation and aerodynamic parameters;

Course Contents:

e Distinction between fluids (liquid & gases) and solids;

e System and control volume fluid methods of analyses, Lagrangian & Eulerian
descriptions;

e Dimensions, units, and systems of dimensions;

e Continuum hypothesis, velocity fields, steady & unsteady flows;

e Viscosity, Newtonian & non-Newtonian fluids;

e Pressure, hydrostatic forces, buoyancy, floating & submerged bodies;

e Integral and differential analyses;

e Conservation of mass & continuity equation;

e Motion and deformation of fluid elements;

e Fluid vorticity, rotational and irrotational flows;

e Circulation and lift-generation;

e Stream function and the velocity potential;

e Bernoulli and energy equations;

e Dimensional analysis and non-dimensionalisation;

e Euler equations, incompressible Navier-Stokes equation, approximate solutions;

e Turbulent flows, fluid energy losses, generation of eddies, Reynold’s number, fluid
instabilities;

e Drag, friction and pressure drag, drag reduction, lift (force) theory, aerodynamic
forces, Prandtl theorem, vortex theory;

e Mach number, steady flow 1D compressible fluid flow, 1D isentropic flow.

Learning Activities and Teaching Methods:

Lectures, in-class examples, discussion

Assessment Methods:

Homework, project assignments, tests, final exam

Required Textbooks/Reading:

Authors Title Publisher Year ISBN

Robert W. Fox, Alan Fluid Mechanics Wiley 2011 978-1-118-02641-0
T. McDonald, Philip

J. Pritchard

Recommended Textbooks/Reading:

Authors Title Publisher Year ISBN
Clayton T. Crowe Engineering Fluid Wiley 2009 9780470409435
Mechanics

18




University of Nicosia, Cyprus

Course Code Course Title ECTS Credits
MENG-430 Internal Combustion Engines 6

Department Semester Prerequisites
Engineering Fall, Spring MENG-262, MENG-280
Type of Course Field Language of Instruction
Required Engineering English

Level of Course Year of Study Lecturer(s)

1t Cycle 4t Dr Marios Alaeddine
Mode of Delivery Work Placement Co-requisites
Face-to-face N/A None

Objectives of the Course:

The main objectives of the course are to:

Provide students with easy-to-understand analyses of basic combustion concepts.

Give an introduction of a wide variety of practical applications that motivate or relate to
the various theoretical concepts of combustion.

Provide students with an introduction to Internal Combustion (IC) engines.

Present components and technologies used in IC engines.

Students will gain an understanding of the fundamentals the design and operation of
internal combustion and the factors governing engine design decisions affecting their
performance & efficiency, fuelling strategies and environmental impact.

Students will become knowledgeable in fluid flow, thermodynamics, combustion, heat
transfer and friction phenomena and fuel properties relevant to engine power efficiency
& emissions.

Learning Outcomes:

After completion of the course students are expected to:

Describe main concepts within combustion theory.

Understand the main characteristics of combustion chemistry, kinetics, and mechanisms
Describe the main components of Internal Combustion engines.

Apply engineering fundamentals to the analysis of IC engines.

Demonstrate an understanding of the current engine technology and future trends.
Perform analysis of internal combustion engine thermodynamic cycles.

Determine basic engine performance parameters.

Evaluate the influence of different design parameters and different technologies on
engine performance.

Be aware of issues relating to energy conversion and pollutant emissions in IC engines.

Course Contents:

History of engines and modern developments, challenges facing internal combustion
engines.
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Overview of Combustion
o Combustion and Thermochemistry
o Chemical Kinetics and Mechanisms
o Thermal Analyses of Reacting Systems

e Combustion and Flows
o Simplified Conservation Equations for Reacting Flows
o Laminar Premixed and Diffusion Flames
o Introduction to Turbulent Flows
o Turbulent Premixed and Nonpremixed Flames

e Burning

o Burning of Solids

o Droplet Evaporation and Burning
e Engine types and configurations.
e Review of fuel chemistry, emissions, engine performance metrics & characteristics

e Spark Ignition (SI) engines, operating principle, standard cycles, combustion in Sl engines,

emissions and emission control.
e Induction, exhaust processes, and heat transfer in ICE;

e Compression ignition engines, combustion in diesel engines, diesel engine emissions and

emission control.
e Turbo/supercharging.
e Alternative engine cycles.
e Alternative fuels.

Learning Activities and Teaching Methods:

Lectures, in-class examples and exercises, in-class activities, designing, videos.

The course format is 3 h lectures and 1 h design tutorial session per week.

Assessment Methods:

Homework, mid-term exam, final exam

Required Textbooks/Reading:

Authors Title Publisher Year | ISBN

Richard Introduction to Internal Combustion Macmillan 2012 | 0768004950
Stone Engines
Turns, An Introduction to Combustion: McGraw-Hill | 2011 | 9780073380193
Stephen Concepts and Applications

Recommended Textbooks/Reading:

Authors Title Publisher Year | ISBN

Y.Cengel Thermodynamics : An Engineering McGraw-Hill 2010 | 007352932X
and M. Approach

Boyles 7" Edition

20




University of Nicosia, Cyprus

Course Code Course Title ECTS Credits

MENG-462 Fluid Dynamics 6

Department Semester Prerequisites

Engineering Fall/Spring MENG-280

Type of Course Field Language of Instruction
Required Mechanical Engineering English

Level of Course Year of Study Lecturer(s)

1%t Cycle 4t Dr Constantinos Hadjistassou
Mode of Delivery Work Placement Co-requisites

Face-to-face N/A None

Objectives of the Course:

Fluid dynamics builds on MENG-280 Fluid Mechanics and its main objectives are to:

Review the characteristics of internal flows;

Explain fluid flow at low, moderate and high Reynolds Numbers;

Analyse fluid mechanics phenomena of cavitation, advection, diffusion and convective
transport;

Present lubrication theory;

Understand the characteristics of surface tension;

Acquaint attendees with flows in porous media;

Present the mathematical foundations of multi-phase flows;

Outline the mathematical aspects of partial differential equations (PDEs) as applied to
fluid flows;

Numerical solution of Navier-Stokes equation;

Appreciate the utility of computational fluid dynamics (CFD) and flow visualisation.
Introduce non-Newtonian flow and rheology;

Learning Outcomes:

Upon completion of the course students are expected to:

Better understand the mechanics of fluid flows in conduits;

Distinguish between low, moderate and high Reynolds Number flows;
Appreciate the challenges associated with the fluid mechanics of turbulence as applied
to engineering problems;

Learn the physics of cavitation, convection, diffusion and advection;
Become acquainted with the lubrication approximation;

Solve practical problems associated with drag forces and lift generation;
Know some of the aspects of compressible flow;

Understand the concepts associated with fluid flow in porous media;
Familiarise themselves with two-phase and three-phase flows;

Tackle problems related non-Newtonian flows and rheology;
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Comprehend the mathematics of partial differential equations in fluid dynamics;
Become familiar with approximate results of the Navier-Stokes equation;

Be aware of the numerical techniques used to solve PDEs and the tools used to solve
and visualize such problems;

Course Contents:

Course syllabus comprises:

Fully developed flow, turbulent flows in pipelines, minor and major energy losses, fluid
compression and pumping, flow rate measurements;

Open channel flow, hydraulic jumps, quantify flow rates;

Stoke’s equations, entrance flows, flow around a cylinder, Bernoulli equations;

Physics of cavitation, cavitation inception, types of cavitation, cavitation issues on
propeller blades, pumps and control valves;

Convection in gases and liquids, the convection-diffusion equation, advection equation;
Bearing theory equations and viscous adhesion;

Bubbles & drops and constant tension flows;

Creeping flow, Cauchy momentum equation, incompressible Navier-Stokes equation,
approximate solutions;

Porosity, seepage velocity, continuity equation, Darcy’s Law, inertial effects;

Flow assurance, mass conservation, energy conservation, slug flow, 2D & 3D fluid flow;
Compressible Couette flow, power law, steady compressible flow;

Governing equations of fluid flow, classification and the solution of PDEs, CFD and flow
visualisation;

Problem formulation, discretization methods, boundary conditions and initial
conditions;

The finite difference method, the finite element method and the finite volume method;
Non-Newtonian fluid behaviour, visco-elastic fluids, particulate systems.

Learning Activities and Teaching Methods:

Lectures, in-class exercises, examples

Assessment Methods:

Problem sheets, mid-term, simulation exercises, final exam

Required Textbooks/Reading:

Authors Title Publisher Year | ISBN
Graebel W.P. Advanced Fluid Mechanics | Academic 2007 | 978-0-12-370885-
Press 4

Recommended Textbooks/Reading:

Authors Title Publisher Year ISBN
Basniev S.K., Mechanics of fluid flow Scrivener 2012 978-1-118-
Dmitriev M.N., Publishing 38506-7
Chilingar V.G,,

Gorfunkel M. &

Nejad A.G.M.
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Versteeg H.K. and An Introduction to Pearson 2007 978-0-13-
Malalasekera W. Computational Fluid Education 127498-3

Dynamics: The Finite
Volume Method

University of Nicosia, Cyprus

Course Code Course Title ECTS Credits
MENG-464 Air-Conditioning and 6

Refrigeration
Department Semester Prerequisites
Engineering Fall, Spring MENG-262
Type of Course Field Language of Instruction
Elective Engineering English
Level of Course Year of Study Lecturer(s)
1t Cycle 3 or 4t Dr Andreas Chrysanthou
Mode of Delivery Work Placement Co-requisites
Face-to-face N/A None

Objectives of the Course:

The main objectives of the course are to:

Provide students the fundamental principles and types of air-conditioning and
refrigeration

Teach students the most important refrigeration cycles and evaluate their
performance based on scientific methods

Introduce students to the different types of refrigerant providing classification based
on their properties, applications and impact on the environment

Explain the different processes of air conditioning based on psychrometric charts along
with load calculations for different applications

Provide students with the tools and knowledge to design air conditioning and
refrigeration systems based on certain constraints and thermal comfort

Introduce students to water and heating systems, absorption systems, thermal storage
systems, and dehumidification

Learning Outcomes:

Upon completion of the course students are expected to:

Demonstrate knowledge of the main principles, types and applications of air
conditioning and refrigeration systems

Explain the most well-known refrigeration cycles and evaluate their performance
Identify different types of refrigerants and provide comparative studies based on their
properties, potential application, and environmental impact

Calculate the cooling capacity and the coefficient of performance for refrigeration
systems

Calculate the cooling load for air conditioning systems in different applications

Design and analyse the performance of an air conditioning and refrigeration system
including the air distribution system
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Course Contents:

Introduction to air-conditioning and air-conditioning systems
Psychrometrics (moist air, humidity and enthalpy, moist volume, density, dew point of
air, psychrometric charts, etc.)
Air-conditioning processes, space conditioning, air-conditioning cycles, operating modes,
sensible heating and cooling processes, humidifying and dehumidifying processes.
Refrigeration system components and evaporative coolers (types and construction of
compressors, condensers, expansion devices, evaporators, piping, thermal insulation)
Classification of refrigeration systems
Refrigeration cycles, refrigerants and their properties, cooling mediums, absorbents,
refrigeration systems, refrigeration cycles, ideal single-stage vapour compression cycle,
sub-cooling and superheating, refrigeration cycle of two-stage compound systems with a
flush cooler, coefficient of performance of refrigeration cycle.
Outdoor design conditions, indoor design criteria, thermal comfort, indoor air quality,
outdoor air ventilation requirements.
Load calculations (space loads, cooling load, conduction and internal heat gains, moisture
transfer, etc.)
Water and heating systems
Absorption systems, absorption cycles and heat pumps
Thermal storage systems
Dehumidification
Air distribution systems (air handling unit, types of ducts, duct materials, air flow through
duct, friction, etc.)
Laboratory experiments that demonstrate knowledge and understanding of the main
principles of air conditioning and refrigeration systems
o Analyse and explain the types of vapour compression cycle with T-S and P-H
diagrams.
o Determine the coefficient of performance of cycle and the capacity of
refrigeration unit.
o Demonstrate the procedure for evacuation charging and recovery of system
refrigerant and define the optimum operation parameters.
o Analyse the different psychrometric properties of air conditioning using the
psychrometric process chart.

Learning Activities and Teaching Methods:

| Lectures, in-class exercises, examples, laboratory exercises

Assessment Methods:

| Mid-term exams, final exam, laboratory reports

Required Textbooks/Reading:

Authors

Title

Publisher

Year

ISBN

Shan K.Wang and
Zalman Lavan

“Air-Conditioning and
Refrigeration” Mechanical
Engineering Handbook.
Ed. Frank Kreith.

CRC Press LLC

1999

978-0849300578
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Recommended Textbooks/Reading:

Authors Title Publisher Year ISBN

W.C. Witman, W.M. | Refrigeration and Air Delmar 2012 978-1111644475
Johnson, J.A. conditioning technology, Cengage

Tomczyk, E. 7% Ed. Learning

Silberstein

University of Nicosia, Cyprus

Course Code Course Title ECTS Credits

MENG-482 Energy Conversion Systems 6

Department Semester Prerequisites

Engineering Fall, Spring MENG-262

Type of Course Field Language of Instruction
Required Engineering English

Level of Course Year of Study Lecturer(s)

1% Cycle 4t Dr Constantinos Hadjistassou
Mode of Delivery Work Placement Co-requisites

Face-to-face N/A None

Objectives of the Course:

Detail gas power cycles as used in engineering applications;

Explain vapour power cycles and cogeneration cycles;

Present refrigeration cycles including vapour-compression and gas refrigeration;
Analyse basic concepts and application of gas power cycles to gas turbines;

Elaborate on basic concepts and application of vapour power cycles to steam turbines;
Present basic concepts and application of hydraulic engines.

Learning Outcomes:

Learn the principles and methods of analysis of the operation of gas cycles;
Comprehend the functions of vapour power cycles and cogeneration units;
Know the thermodynamics of refrigeration cycles;

Learn about the application of gas power cycles to gas turbines;

Comprehend the application of vapour power cycles to steam turbines;
Understand applications and characteristics of application of hydraulic machines.

Course Contents:

Performance of gas power cycles, the Carnot cycle, assumptions & simplifications;
Reciprocating engines, the Otto cycle and the Diesel cycle;

The Stirling cycle, Brayton cycle and jet-propulsion systems;

Vapour power cycles and the Second Law, the Rankine power cycle, reheat and
regenerative vapour power cycles;

Refrigerators and heat pumps, the Reversed Carnot cycle and actual vapour compression
refrigeration;

Shaft power cycles; gas turbine cycles for aircraft propulsion; centrifugal compressors;
axial flow compressors; combustion systems; axial and radial flow turbines; prediction of
performance of simple gas turbines; and prediction of performance;

Variable load operation of steam turbines. Basic concepts of gas dynamics as applied to
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steam turbines as well as design and construct ion of steam turbines and their details with
regard to mechanical strength. Description of turbines of various manufacture;
*  Fluid dynamics of liquid turbomachines, particularly pumps;
* Centrifugal pumps, rotary pumps, reciprocating pumps, special service pumps;
* Basic pump design and performance principles.
* Hydraulic accumulators, power transmission, hydraulic cylinders and control valves;
* Flow features, cavitation parameters and inception, bubble dynamics, cavitation effects
on pump performance, and unsteady flows and vibration in pumps.

Learning Activities and Teaching Methods:

Lectures, in-class examples and exercises

Assessment Methods:

Homework, exams, final exam.

Required Textbooks/Reading:

Authors Title Publisher Year | ISBN
Granet |. & Bluestein M. Thermodynamics & CRC Press 2015 | 978-1-4822-3856-
Heat Power, 8t Ed. 3
Recommended Textbooks/Reading:
Authors Title Publisher Year ISBN
Struchtrup H. Thermodynamics and | Springer 2014 978-3-662-
Energy Conversion 43715-5
H.I.H. Saravanamuttoo; Gas Turbine Theory Pearson 2009 978-0132224376
G.F.C. Rogers; H. Cohen; (6th Edition) Education
Paul Straznicky Limited
P. Shlyakhin Steam Turbines: University 2005 | 978-1410223487
Theory and Design Press of the
Pacific
Christopher E. Brennen Hydrodynamics of Cambridge | 2011 | 978-1107002371
Pumps, 1st Edition University
Press
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