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A ol a8 A58 JS ) e i se o o Al duaigl s Al dpnil)

Lelaiay) g 4dludy) aghadl 1.1.5

Environment and Engineering

gl Gl

English Language

£y Al

Ethics and Legislation

Sl 55 5 LA

Basics in Economy

Y] b g

Technical Writing

Aall 4,0

Communication and Presentation Skills

Selections of Life-long Skills

Aalall o leal) e il lis

Foreign Language

Fundamentals of Management

31y el

Service Mangement

424l 'SJ\JS\

Marketing

ol

L) aglali 2.1.5

General Chemistry

Aalall cLagl)

Mechanics (I)

(1) SsiSse

Mechanics (II)

(1) 1SS

Engineering Physics (I)

(1) Fpmaigll el 5l

Engineering Physics (II)

(11) Gpmaigll el 58l

Calculus (I)

(1) Jalall 5 Jualil) il

Calculus (II)

(1) JAlSll 5 Joalitl) s

Introduction to Linear Algebra and
Analytic Geometry

Flilasl) Aigh 5 ladll yuall b dasia

Vector Analysis and Multivariable
Calculus

Jalill 5 Jualetll Cibus 5 lgaiall Jalas
Gl el daxtia

Differential Equations

Aalalall Y aledl)

Numerical Analysis

ga3a) Qs

Engineering Statistics

Aig) slasy)




il g Sl Atia guali s Al 22530

L) dpmnigh aglall 3.1.5

Information Technology Cila gleal) L gl 935
History of Engineering and Technology L )5S 5 Al S
Production Engineering Y dnia

Engineering Drawing and Projection Lyl 5 owdigd a I
Strength of Materials and Stress Analysis Clalga) Jilads 2l sall daslie
Thermofluids Engineering &) 5054 ) s dia
Dynamics of Mechanical Systems Al alaill 1Sl

Measurements and Instrumentations ARSI

Computer Programming Clall dsa

Computer Engineering (I) (1) sl duvia

Computer Engineering (II) (1) sl duzia
Electronics R PRVN

Electrical Engineering A yeS duaia

dfplatl) dpaigh aglal) 4,1.5

Practical Training-1 [ - leall il
Practical Training-2 2- el i)
Senior Project -1 1- & 54

Senior Project -2 2- & 5 pha
Laboratory Jeza
Computer Aided Machine Drawing ) aladinly Sl oy
Theory of Machines GlasSle 4y ka3
Mechanical Engineering Design LSl pranal
Mechanical Vibrations ol el Ay ey
Mechatronics Systems il g il s
Robotics Cligag
Hydraulic/Pneumatic Systems Design Aila il 5 Al 5 el alaill aranad
Automatic Control of Mechanical Systems Al alail) 8 Y oSl

Adavnced Control Systems for ——_
Mechanical Appplications SlSaall i)

Object Oriented Programming and Data Gl JSba 5 48l 4l
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Structures

Digital Control Systems

S oS

Mechatronic Systems Design (I)

(1) A s ilSual) alaill aranal

Mechatronic Systems Design (II)

(1) s Al ALl e

Embedded Systems

daedall dalaly)

Communications

YLy

Digital Signal Processing

A 1) 5 HLEY) Aallre

Electrical Machines

L e Y

Power Electronics

s 8l i g i)

Servo Control Systems

D) el a8l Aokl

Process Control, Programmable Logic
Controllers and Microcontrollers

Ailaiall LSl ¢ iileall b Sl
Aagall LSl 5 daa uall

Numerical Control Machines CNC

g2l Sailly Jseil) il

Advanced Robotics

Introductions to Microelectromechanical

Systems

S8 0 5 €I 5 Saall AadastY) ) e

Advanced Mechatronics Systems

daniia i g yilSea alas

Micro and Nano Scale Devices

A e sils 5 K08 jen

Finite Elements Applications

33 5anall palial) Cilaykas

Fluid Control Systems

Sl o i

Renewable Energy

paaatal) 8L

Automotive Engineering

Heat Transfer

I BUBES Al

Advanced Fluid Mechanics

Gas Dynamics

Lol Kaalip

ASICs and Digital Design

i el s S

VLSI Design

el 51 Sl <13 ALISiall ) gl apanad
las

Radio Frequency Design

5l Ol 23 55 sl

Image Processing

ossall dallae

Special Electrical Machines

Lald dy jeS el

Electrical Drives

SV el el

Electrical Measurements

s el Ll
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Table 2a.Compulsory Courses of University Requirements

(17 Credits, 9.44% of total 180 Credits)

R.IWJL\A‘\ Adiza 4ol 17

Code Course Title (% Aldl) Ot gandl Credits

HUMO11 | Environment and Engineering Auigl) 5 4ol

History of Engineering and

HUMO21 L o1 5l 5 Aaigh) & 3

Technology
CCEO021 | Information Technology Cila slaall s 5l 9383

HUMO69 | English Language 4 ksl 4sl

HUM131 | Ethics and Legislation Silay p 5 AT

HUM134 | Basics in Economy SV A b

HUM162 | Technical Writing dal) 4,<)

HUMS331 | Communication and Uadl &l g s ca¥LaiY)
Presentation Skills il
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Table 2b.Elective Courses of University Requirements
(Student should select only 4 Credits, 2.2% of total 180 Credits)

2 L) sasine clelu 4

Code Course Title (dmadl dali) o) il Credits

HUMO37? |Selections of Life-long Skills bl &l leall (e il Hlisa

HUMO065 |Foreign Language dasal 4s

HUMO046 |Marketing (o guiill

HUM135 |Fundamentals of Management 3 laY) il

HUM233 |Service Mangement daadll sl
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A4S il — 2y Y sl pall il -2 e
Table 2.Compulsory Courses of Faculty Requirements
(49 Credits, 27.22% of total 180 Credits)

4k Baaiee 4ol 49

Code

Course Title

(ol Al o) sial

Pre

Cr

BASO012

General Chemistry

Lalall ¢lial

BASO021

Calculus (I)

(1) Jalsall 5 Jualisl) il

BAS022

Calculus (II)

(1) Jalsall 5 Jualisll a

BASO021

BASO031

Mechanics (I)

(1) 1S5S

BAS032

Mechanics (II)

(1) 1858

BAS031

BAS041

Engineering Physics (I)

(1) Agueigh i

BAS042

Engineering Physics (II)

(1) Aigll Gy 58)

BAS041

MEPO12

Engineering Drawing and
Projection

LEay) 5 aadigh ane )

MPDO022

Production Engineering

Uy L

BAS123

Introduction to Linear Algebra
and Analytic Geometry

gy sl yall 8 dasie

BAS125

Vector Analysis and
Multivariable Calculus

Sealail) Gl g Clgaiall Jalas
il pariall daxia JalSil

BAS022

BAS126

Differential Equations

Llealal) ¥ alaall

BAS022

BAS127

Numerical Analysis

gaaall Jilasll

BAS125

and
BAS126

BAS225

Engineering Statistics

Lpuaigh lanl

BAS022

MEP272

Practical Trainning-1

1- eadl il

90 Credits
+AA
Aproval

MEP372

Practical Training-2

2- eadl il

MEP272 +
AA Aproval

MEP481

Senior Project-1

1- & 5 0

136 Credits
+ AA
Aproval

MEP482

Senior Project-2

2- g 5

MEP481
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Table 4.Compulsory Courses of Speciality Requirements
(83 Credits, 46.1% of total 180 Credits)

A)ba) Baainse 4oL 83

Code

Course Title

(el Al ¢ g

Pre

Cr

MPD122

Strength of Materials and Stress
Analysis

LI‘JL@A“ Ll.}&;:l} J\}Aﬂ a.AJIAA

MPD211

Theory of Machines

sl 4y Hlas

MEP151

MPD213

Mechanical Engineering Design

MPD122

MPD311

Mechanical Vibrations

Sl el Ay ey

MPD211

MEP111

Thermofluids Engineering

Elses Al s duvia

BAS042

MEP112

Computer Aided Machine
Drawing

G mlall phaiiuly SolSie au

MEPO12

MEP151

Dynamics of Mechanical Systems

Al il sl

BAS032

MEP202

Measurements and
Instrumentations

BRER RPN

BAS127

MEP251

Mechatronics Systems

i g S ol

MEP202

MEP331

Hydraulic/Pneumatic Systems
Design

P PRRWA| (,.L'd\ PPN
Aile gaill

MEP111

MEP351

Automatic Control of Mechanical
systems

LS oLl b V) Sl

BAS126

MEP352

Advanced Control Systems for
Mechanical Applications

ikl & dadiie aSad ki

MEP351

MEP/
CCE353

Mechatronic Systems Design (I)

(1) 55 Sl L) ppans

MEP251

MEP/
CCE354

Mechatronic Systems Design (II)

(D ERTE-CNIRINE:

MEP/
CCE353

MEP355

Robotics

Clisisy

BAS125

CCEl03

Computer Programming

Culall dae

CCE201

Computer Engineering (I)

(1) cslal) duaxia

CCE202

Computer Engineering (II)

(1) sl dvia

CCE201

CCE301

Object Oriented Programming
and Data Structures

ULl JSLa 5 i) Al

CCEl03
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Code

Course Title

(And) AR o siady

Pre

Q
N

CCE412

Digital Control Systems

ol oSl ol

MEP351

EEC201

Electronics

i g )

EEC202

Embedded Systems

daadall dadailyl

EEC101

EEC203

Communications

aylaiyl

BAS126

EEC302

Digital Signal Processing

b )l 5 LEY) Aallre

EEC203

EPE101

Electrical Engineering

A yeS duria

BAS042

EPE201

Electrical Machines

i eS |

EPE101

EPE202

Power Electronics

8l i gyl

EPE101

MEP357

Laboratory

Jara

DWW W w|w|]w|w]|w



http://www.newcastle.edu.au/course/ELEC3730
http://www.newcastle.edu.au/course/ELEC1300

il g Sl Atia guali s Al 22530

gaaddl) alithia 5.5

Badine Aol 27 dalay Lo elgd] adde cmn ale cilip il duvia (B Gawadill (8 C2 (o) il

(raine Cileldl ggana Jlaal 0 10%) Anyln] Badine delu 18 lgis (aien Cilelul) goane Jaal (a 15%)

aadl Aylay) cyid) 4 Joan cp - (5adiae Glelud) goane Jeal (10 5%) dplidl saddies Glelu 9
il 3g) ALSall A )i il jaal) 4 By Jgan G L cale il il




il g Sl Atia guali s Al 22530

(saaine 4ol 18) "ale il g 3S" 4y jla) (anadd < e — -4 Jsaa

Table 5a.Compulsory Courses of General Mechatronics Speciality Requirements
(18 Credits, 10% of total 180 Credits)
4 s Badine 4ol 18

Code Course Title (Raad) Aally) o giad) Pre

MEP451 |Advanced Mechatronics Systems dadite Ul g Sl o123 | MEP251

MEP/
CCE452

MEP356 |Servo Control Systems D)5l oSl kil | MEP351

MEP112
and
CCE103

Advanced Robotics daxile iy, | MEP355

Numerical Control Machines ol Sl Juattl) il

MPD401 CNC

Introductions to Lkl ) dadie
Microelectromechanical Systems Sl 5 8 5 Saall

Process Control, Programmable SlalSlall ¢ llaall 4 oSasl)
CCE405 |Logic Controllers and GlaSlall g daa el Lahiddl | MEP351
Microcontrollers J&aal)

MPD402

(SAA'.ia.A Gile e 9) L HL) Gawadd Ay e -4 Jeaa

Table 5b.Elective Courses of Speciality Requirements
(9 Credits, 5% of total 180 Credits)
A HLia) Baaiaa Glelu 9

Code Course Title (Lmadl daliy) o) il Pre Cr

MPD403 [Micro and Nano Scale Devices Lyl slly 5 S8 el -

MPD404 |Finite Elements Applications 833l jualiall lisdi | BAS127

MEP401 |Fluid Control Systems & sall ol & Sl [ MEP331

MEP402 |Renewable Energy il 4Ll | MEP111

MEP403 |Automotive Engineering <l jbd) dwria | MEP111

MEP404 |Heat Transfer 5y s Jusl | MEP111

MEP405 |Advanced Fluid Mechanics dadiie adl s SulSe | MEP111

W W | W|W]|W]|W|w]|w

MEP406 |Gas Dynamics 4le Swly | MEP111
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Course Title (Luadl daliy) o) gind) Pre

EEC101
EEC401 [ASICs & Digital Design B pranaill 5 S and
EEC302

il 3 ALKl il 5l e
aa e 5l
EEC403 [Radio Frequency Design sl 2 i maat [ EEC301

EEC402 |VLSI Design EEC101

EEC404 [Image Processing salldales [ EEC302

EPE401 (Special Electrical Machines Lals 4y < YT | EPE201

EPE201
EPE402 |Electrical Drives Sl ey yasll and
EPE202

EPE403 [Electrical Measurements 4y wluldl | EPE101

claalall o) Gulaal) cililiaia aa 381 531 6.5

(NARS) dsaasall Lsagall 2eanl€Y) uleddl 5 claslall e ulaall julaal gl <) joall iy Csios
L asnsill el "malil) Jsalls 5 Al ad (e Ae" o Criall 3a aiiy 5 .5—dsis 8 maase
Fdeddl alllall cliian! il

Badiee de L 36 (e il c‘:'i 6 QW) :(Freshman) =

Badine Aol 72 (e i (S Sadins Aol 35 e ST LT (53 (WAl :(Sophomore)  ®
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Freshman (Level-0)

Freshman

(7Courses — 18Hrs.) First Semester

Requirement
Subject Category
Prerequisite
Exercise

O
o

BAS021 | Calculus (1)

O
o

BAS031 | Mechanics (1)

BAS041 | Engineering Physics (I)

CCEO021 | Information Technology

History of Engineering and

HUMO21 Technology

HUMO11 | Environment and Engineering

HUMO069 | English Language

Freshman

(6Courses — 18Hrs.) Second Semester

Course

Requirement
Subject Category
Prerequisite
Exercise

O
o

BAS012 | General Chemistry

O
o

BAS022 | Calculus (1) BAS021

BAS032 | Mechanics (1) BAS031

BAS042 | Engineering Physics (I1) BAS041

Engineering Drawing and

MEPO12 Projection

MPDO022 | Production Engineering
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Sophomore (Level-1)

Sophomore

(7Courses — 19Hrs.) Third Semester

Course

Requirement
Subject Category
Prerequisite
Exercise

Introduction to Linear Algebra and
Analytic Geometry

Vector Analysis and Multivariable
Calculus

O
o

BAS123

BAS022

O
o

BAS125

MEP111 | Thermofluids Engineering BAS042

MEP112 | Computer Aided Machine Drawing MEP012

EPE101 | Electrical Engineering BAS042

HUM131 | Ethics and Legislation

HUM134 | Basics in Economy

Sophomore

(7Courses — 19HTrs.) Fourth Semester

Course

Requirement
Subject Category
Prerequisite
Exercise

BAS022

O
o

BAS126 | Differential Equations

BAS125

(@)
o

BAS127 | Numerical Analysis

Strength of Materials and Stress
Analysis

MEP151 | Dynamics of Mechanical Systems BAS032

MPD122

CCE103 | Computer Programming

HUM162 | Technical Writing

Hum. Elective (1) (Table 1b)



http://www.newcastle.edu.au/course/GENG1000
http://www.newcastle.edu.au/course/ELEC1300
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Junior (Level-2)

Junior

(6Courses — 18Hrs.) Fifth Semester

Course Title

Prerequisite

Subject Category
Exercise

Requirement

[o9)
m

EEC201 | Electronics

>
m

EEC203 | Communications BAS126

MEP202 | Measurements and Instrumentations BAS127

MPD211 | Theory of Machines MEP151

CCE201 | Computer Engineering (1)

EPE201 Electrical Machines EPE101

Junior

(7Courses — 19Hrs.) Sixth Semester

Course Title

Requirement
Subject Category
Prerequisite
Exercise

BAS022

(@)
o

BAS225 | Engineering Statistics

MEP251 | Mechatronics Systems MEP202

MPD213 | Mechanical Engineering Design MPD122

CCE202 | Computer Engineering (11) CCE201

EEC202 | Embedded Systems EEC201

EPE202 Power Electronics EPE101

90 crdits

MEP272 | Practical Training-1 +AA
Aproval



http://www.newcastle.edu.au/course/ELEC1700
http://www.newcastle.edu.au/course/MCHA3000
http://www.newcastle.edu.au/course/ELEC1700
http://www.newcastle.edu.au/course/ELEC3730
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Senior-1 (Level-3) General Mechatronics

Senior-1

(6Courses — 17Hrs.) Seventh Semester

Course Title

Requirement
Subject Category
Prerequisite
Exercise

Automatic Control of Mechanical
Systems

>
m

MEP351 BAS126

MEP/
CCE353

MPD311 | Mechanical Vibrations MPD211

>
m

Mechatronic Systems Design (1) MEP251

Object Oriented Programming and CCE103

CCE301 | pata Structures

BAS123

MEP355 | Robotics and
BAS125

HUM331 glt()irlt;?unlcatlon and Presentation ]

Senior-1

(7Courses — 18Hrs.) Eighth Semester

Course Title

Requirement
Subject Category
Prerequisite
Exercise

MEP352 Advancgd Contro_l S)_/stems for MEP351
Mechanical Applications

MEP/ . . MEP/
CCE354 Mechatronic Systems Design (I1) CCE353

EEC302 | Digital Signal Processing EEC203

>
e

MEP331 | Hydraulic/Pneumatic Systems Design MEP111

MEP356 | Servo Control Systems MEP351

MEP357 | Laboratory -

MEP272

MEP372 | Practical Training-2 + AA
Aproval



http://www.newcastle.edu.au/course/MCHA3900
http://www.newcastle.edu.au/course/MCHA3900
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Senior-2 (Level-4) General Mechatronics

Senior-2

(6Courses — 17Hrs.) Ninth Semester

Course Title

Requirement
Prerequisite

Subject Category
Lectures
Exercise

136
Credits +
AA
Approval

(@]
@)
>
m

MEP481 | Senior Project -1

Process Control, Programmable
CCE405 | Logic Controllers and MEP351
Microcontrollers

MEP112

MPD401 | Numerical Control Machines CNC and
CCE103

MEP451 | Advanced Mechatronics Systems MEP251

Elective 1 (Table 5b) Table 4b

Hum. Elective (2) (Table 1b)

Senior-2

(6Courses — 18Hrs.) Tenth Semester

Course Title

Requirement
Subject Category
Prerequisite
Lectures
Exercise

®
)
>
m

MEP482 | Senior Project -2 MEP481

>
&

CCE412 | Digital Control Systems MEP351

Introductions to
Microelectromechanical Systems

Advanced Robotics MEP355

MPD402

MEP/
CCE452

Elective 2 (Table 5b) Table 4b

Elective 3 (Table 5b) Table 4b
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Cataloqg Description of Mechatronics Engineerin

Courses

University Requirments

Compulsory Courses

Code Course Title
HUMO11 | Environment and Engineering
Compulsory, Credits: 2 (2+0+0)
Prerequisite(s):

History of Technology: Engineering and technology in a cultural, social, and
historical context - Development of technology, as a key to history of civilization
in a comparative perspective - Exploring the Humanities: Introduction to modes
of thought found within humanities and social sciences - Humanities for
engineers: Humanities themes of increased complexity - Different work
methodologies - Critical analysis of information and choice of argumentation -
Work methodologies and pedagogical interest

HUMO21 | History of Engineering and Technology
Compulsory, Credits: 2 (1+2+0)
Prerequisite(s):

Definitions: (art — science — technology — engineering) civilization developments
and relation to physical and human science — History of technology and different
branches — Historical relation between science and technology — Relation
between engineering and social and economic environment development —
Examples about development of engineering activities

CCEO21 Information Technology
Compulsory, Credits: 2 (1+0+2)
Prerequisite(s):

Computer Architecture — Computer Systems — Operating systems — File Systems
— Computer network — Internet — Logic design — Problem solving methods —
Programming languages — Object oriented programming in solving of
engineering problems — Database systems and information technology — Decision
support systems — Computer Graphics — Multimedia systems
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Course Title

HUMO069

English Language
Compulsory, Credits: 2 (1+2+0)
Prerequisite(s):

Introduction - Discovering personal opinion - Composing essay and thesis
statements - Importance of figurative language - Typical english writing errors
and pitfalls - Effective reading skills - Organizing written material - Skills for
implementing transitions and enhancing introductions - Control of sentence and
paragraph length - Peer evaluation - Final essay revision — Additional topics

HUM131

Ethics and Legislation
Elective, Credits: 2 (2+0+0)
Prerequisite(s):

Engineering profession: Ethical issues in engineering practice - Conflicts between
business demands and professional ideals - Social and ethical Responsibilities of
Technologists - Codes of professional ethics - Case studies - Value Crisis in
contemporary society - Nature of values: Psychological values - Societal values -
Aesthetic values - Moral and ethical values - Work ethics and professional ethics.
The legal rule: Mandatory and complementary - Sources of Law -Formal sources:
Statutory Law — Custom — Shariah - The principles of natural Law and rules of
justice. Informal sources: Jurisprudence — Doctrine - Application of Law -
Holders of right: natural persons - Juristic persons. Theory of Obligation:
definition - forms - Sources of Obligations - The contract: Parties, Formation,
Validity, Effect, Interpretation - Responsibilities - Dissolution, and compensation
of Damage — Contracts - Labor Law - Safety and VVocational Laws

HUM134

Basics in Economy
Elective, Credits: 1 (2+2+0)
Prerequisite(s):

Introduction to economic economics, return laws, economic equivalence,
comparison between alternatives, decision-making and selection among
alternatives, valuation of substitution alternatives. Analysis of minimum and
parity costs, cost accounting depreciation, economic analysis of operations,
economic analysis of projects.

HUM162

Technical Writing
Elective, Credits: 2 (2+0+0)
Prerequisite(s):
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Course Title

Discovering Ideas - Outlining Ideas and Organizing Outlines - Ways To Begin -
The Three Parts of Technical Texts - Writing Abstracts, Summaries, and
Conclusions of Long Reports - The Thesis Statement - Forms: Letters, Memos,
Reports, Scientific Articles, Job Description, and CV - Writing References and
Footnotes - Selection of Key Words, Titles, and Subtitles - Editing, Revising and
Proofreading Techniques - Electronic Word Processing and Technical Writing -
Vocabulary Building - Basic Types and Patterns of Argument: Terminology -
Building Sub-Arguments of Fact and Policy

HUM231

Communication and Presentation Skills
Elective, Credits: 2 (2+0+0)
Prerequisite(s):

Introduction - Planning a presentation - The communication process - The
concept of thesis statement - Way to develop the thesis statement - Structuring a
presentation - Rules for writing text charts - Writing titles - Rules for designing
effective slides and charts - Other elements — Presentations - How to deal with a
hostile audience - Elements of an effective speech - Speech preparation as a
process, how to gesture effectively - Using LCD projectors - How to use
transitions effectively - Four ways to remember thoughts - Making a dynamic
presentation - Gathering information and materials

Elective Courses

Code

Course Title

HUMO037

Selections of Life-long Skills
Compulsory, Credits: 2 (2+0+0)
Prerequisite(s):

Communicating Clearly - Managing Time and Resources - Making Decisions -
Delegating Successfully - Motivating People - Managing Teams - Negotiating
Successfully - Minimizing Stress - Getting Organized - Managing Changes -
Interviewing People -  Managing Your Career - Balancing Work and Life -
Thinking Creativity and Innovation - Influencing People — Systems Thinking —
Interpersonal Management Skills — Entrepreneurial Skills

HUMO065

Foreign Language
Elective, Credits: 2 (1+2+0)
Prerequisite(s):
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Course Title

Emphasizing the development of student’s communicative skills to speak, listen,
read and write in languages other than Arabic and English, such as French,
German, Spanish, Italian, Japanese, Chinese, etc, and to study cultural
characteristics of such foreign languages from historical, geographical, literature,
economic, and social viewpoints. Topics include, but not limited to, the basics of
language grammar and mechanics, writing effective sentences and paragraphs,
vocabulary building, writing technical engineering documents and writing
technical forms: letters, memos, reports, scientific articles, job description,
resumes and curriculum vitas.

HUMO046

Marketing
Compulsory, Credits: 2 (2+0+0)
Prerequisite(s):

Introduction - The Field of Sales; Strategic Sales Force Management -The
Personal Selling Process and Sales Force Organization - Profiling and Recruiting
Salespeople; Selecting and Hiring Applicants - Developing the Sales Program -
Sales Force Motivation - Sales Force Compensation - Expenses and
Transportation; Leadership of a Sales Force - Forecasting Sales and Developing
Budgets; Sales Territories - Analysis of Sales Volume - Marketing Cost and
Profitability Analysis - Performance Evaluation; Ethical and Legal
Responsibilities tender writing

HUM135

Fundamentals of Management
Compulsory, Credits: 2 (2+0+0)
Prerequisite(s):

Introduction to management - Historical view and evolution of concepts - Basic
Managerial Functions: Planning, Strategies, Objectives, MBO; Organizing,
Departmentation, Job Descriptions - Elements of Human Resource Management:
Staffing, Directing, Controlling. Total Quality Management, Continuous
Improvement - Various Engineering Applications

HUM233

Service Mangement

Compulsory, Credits: 2 (2+0+0)

Prerequisite(s):

Role of services in the economy - The nature of services - Service quality -
Service Strategy - Developing new services - The role of technology in
supporting service delivery - Design of services - Capacity planning and
managing queues - Quantitative methods for service management
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Faculty Requirements

Compulsory Courses

Code

Course Title

BAS012

General Chemistry
Compulsory, Credits: 3 (2+1+1)
Prerequisite(s):

Gaseous state (state equations of idea and real gases — Diffusion of gases —
Critical state and liquefaction of gases — humidity and air conditioning) —
Solutions (types of solutions, their properties and governing laws — antifreezes —
Eng. Applications) — Fertilizers (types of fertilizers and their manufacture) —
Chemical thermodynamics (basic laws of thermodynamics — Combustion —
material and heat balance in Chemical processes and in fuel combustion —
equilibrium — renewable energy sources — rocket propellants Eng. — applications)
— Electrochemistry and its applications — Cement (manufacture — types —
hydration reactions — setting and hardening — shrinkage in concrete) —
Technology of potable and industrial water treatment and water pollution — Air
pollution and its control — Pollution by solid wastes and its control — Corrosion
(types of corrosion — defense against corrosion — industrial case studies)

BAS021

Calculus (1)
Compulsory, Credits: 3 (2+2+0)
Prerequisite(s):

Transcendental functions-Limits— Continuity — First Derivative for
transcendental functions — High order derivatives — Applications of divertive—
Other applications (Indeterminate forms — Taylor and Maclaurin expansion —
Applications in approximations and error estimation — Introduction to partial
derivative - Functions, graphing of functions, combining functions, trigonometric
functions; limits and continuity; differentiation; inverse functions; exponential
and logarithmic functions; inverse trigonometric functions; hyperbolic and
inverse hyperbolic functions; indeterminate forms and L’Hopital's rule; Taylor
and Maclaurin expansions- expansions of different functions and its applications-
the numerical methods to obtain the roots of equation- complex numbers-
Techniques of Partial fraction

BAS022

Calculus (I1)
Compulsory, Credits: 3 (2+2+0)
Prerequisite(s): BAS021

Indefinite integral- Methods of integration— Definite Integral — Improper
integrals — Mean value theorem for definite integrals — Application — Methods of
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Course Title

integral- Elementary methods for numerical integration. Anti-derivatives;
indefinite integrals; techniques of integration; definite integrals, Application of
definite integral (arc length, plane area, surface and volume of solid of revolution,
mass and center of gravity)

Mechanics (1)
Compulsory, Credits: 3 (2+2+0)
Prerequisite(s):

Applications on space vectors — Resultant of a group of forces — Moments —
Equivalent couples — Equivalent groups — Equations of Equilibrium for the rigid
body — Types of supports — Equilibrium of a rigid body under the effect of a
group of forces and space couples — Centre of masses (a group of particles —
areas) — Moment of inertia (parallel axes — principle axes — areas)

BAS032

Mechanics (1)
Compulsory, Credits: 3 (2+2+0)
Prerequisite(s): BAS031

Position displacement, velocity, and acceleration of a particle- Trajectory of
planer Motion of a particle — Description of the planner Motion in Cartesian
coordinates — Projectiles — Restricted Motion of Particle along a straight line —
Description of motion in natural coordinates, and polar coordinates — Relative
motion between particles — Newton's laws of motion — Motion in resistive
medium — Variable mass and its applications — Simple harmonic motion of a
particle — Restricted Motion of a particle along a circular path — Principle of
conservation of mechanical energy — Principle of impulse and momentum

BAS041

Engineering Physics (1)
Compulsory, Credits: 3 (2+1+1)
Prerequisite(s):

Physical measurements: measures standards of basic quantities - dimensional
analysis - units systems - elastic properties of solids - deformation types - stress
and strain - elasticity modulus - gravitation - Newton's low of gravitation and
applications - potential energy - planets motion and Kepler's laws - static fluids -
hydrostatic pressure - Pascal's law - Archimedes's principle - ideal fluids
dynamics - continuity equation - Bernoulli's equations and its applications -
viscosity - oscillations - simple harmonic motion and some applications - energy
of practical moving with simple harmonic motion, simple harmonic motion and
uniform circular motion -practical experiments . Electrostatics: electric charge
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and Coloumb's law - conductors and prosperities of electric charges - electrostatic
field - electric field lines - continuous charge distribution - obtaining electric field
from electrical potential - electrostatic potential energy - potential of a charged
conductor - dielectrics and capacitances - dialectics and their polarization -
electric capacitances - Gauss' law in dielectrics - displacement vector - energy
stored in the electric field - practical experiments . Laboratory The fundamental
quantities of physics are measured through selected experiments in mechanics -
heat and sound. Data are summarized, errors are estimated and reports are
presented

BAS042

Engineering Physics (I1)
Compulsory, Credits: 3 (2+1+1)
Prerequisite(s): BAS041

Principles of heat and thermodynamics: temperature - heat and the first law of
thermodynamics - the Zeroth law of thermodynamics - temperature measuring -
thermal expansion — heat, heat absorption in solids and liquids - the first law of
thermodynamics - mechanisms of heat transfer - kinetic theory of gases - ideal
gases - translational kinetic energy - distribution of molecular speeds - molecular
specific heat - degrees of freedom and its relation with the specific heat entropy
and the second law of thermodynamics - some of the singular processes -
reversible and irreversible processes - entropy changes, the second law of
thermodynamics - Carnot cycle - the absolute temperature scale - basic of heat
engines - basics of refrigerators - practical experiments. Electric current and
magnetism: electric current and electric resistance - electric current - current
density - electric current circuits - electromotive forces - potential difference -
Kirchoff's laws - multi loop circuits - magnetic fields - field definitions -
magnetic energy - mutual induction - magnetic properties of materials and
Maxwell's equations - Gauss's law for magnetism — diamagnetism —
paramagnetism — ferromagnetism - magnetic hysteresis - displacement current -
generalization of Ampere's law - Maxwell's equations - practical experiments.
Laboratory: The fundamental quantities of physics are measured through selected
experiments in electricity — magnetism and optics. Data are summarized, errors
are estimated, and reports are presented

MEPO012

Engineering Drawing and Projection
Compulsory, Credits: 3 (1+0+4)
Prerequisite(s):

Definition — Engineering tools and how to use them — Line types and dimensions
— Engineering operations — Bodies — Orthogonal projection — Third view finding
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— Definition of descriptive geometry — Point representation — Striaght line
representation — Plane representation — Position problems — Measurement
problems — Auxiliary projection- Engineering isometric drawing — Engineering
section — Metalic construction — Introduction to using computer in engineering
drawing (projection drawing — isometric drawing)

MPD022

Production Engineering
Compulsory, Credits: 3 (2+0+2)
Prerequisite(s):

Engineering materials (types — properties —alloys) — Casting processes (sand
casting) - Forming processes (forging — rolling — extrusion — drawing — extrusion
spinning — Joining processes (riveting — welding — adhesive) — Cutting processes
(manual — mechanical turning — shaping — drilling — milling — grinding) -
Measuring instruments ( Vernier caliper — micrometer)

BAS123

Introduction to Linear Algebra and Analytic Geometry
Compulsory, Credits: 3 (2+2+0)
Prerequisite(s):

Matrix algebra, determinants, inverse of a matrix, row equivalence, elementary
matrices, solutions of linear systems of equations; LU-factorization; eigenvalues
and eigenvectors; diagonalization of matrices; functions of matrices- General
equation of second degree — Condition to represent pair of straight lines — Circle—
Conic sections -Translation and rotation of axes and standard forms of conic
sections — Space coordinates — Straight line equations — plane — Sphere — Surface
of solid of revolution

BAS125

Vector Analysis and Multivariable Calculus
Compulsory, Credits: 3 (2+2+0)
Prerequisite(s): BAS022

Double integrals, double integrals in polar coordinates; triple integrals, triple
integrals in spherical and cylindrical coordinates; applications of double and
triple integrals; line and surface integrals; vector analysis, gradient of a scalar
function, divergence of a vector, curl of a vector, Green’s theorem, Divergence
and Stokes’s theorems, some vector identities

BAS126

Differential Equations
Compulsory, Credits: 3 (2+2+0)
Prerequisite(s):BAS022
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First-order differential equations, separable, exact, linear, homogeneous and
Bernoulli equations; modeling with first order differential equations; higher-order
differential equations; method of undetermined coefficients; variation of
parameters; modeling with higher order differential equations; series solutions;
Laplace transform; properties and applications, shifting theorems, convolution
theorem; solutions of differential equations using Laplace transform; Fourier
series; Fourier transform, Applications

BAS127

Numerical Analysis
Compulsory, Credits: 3 (2+1+1)
Prerequisite(s):BAS125

The concept and steps of problem solving - mathematical modeling, solution and
implementation-curve fitting and interpolation (Lagrange, Newton and, spline
methods)- numerical methods used for linear and nonlinear algebraic equations-
methods of differentiation and integration for finding integrals of continuous
functions such as Richardson extrapolation technique, Trapezoidal rule,
Simpson’s rule, extrapolation technique, and Gauss-quadarture method-the
various numerical methods for solving ordinary differential equations (initial and
boundary value problems) and partial differential equations.

Computer Lab: Applications to common engineering models

BAS225

Engineering Statistics
Compulsory, Credits: 3 (2+1+1)
Prerequisite(s): BAS022

Probability axioms; probability laws; conditional probability; random variables;
discrete and continuous distributions; joint distribution; computer simulation;
sampling; measures of location and variability; parameter estimation, testing of
hypothesis, Applications to common engineering probability models

MEP272

Practical Training-1
Compulsory, Credits: 1 (0+0+2)
Prerequisite(s): 90 Credits + AA Approval

Training on industrial establishments relevant to the program. Training lasts for
total of 90 hours, during a minimum period of three weeks. The program training
advisor pays at least one follow up visit to the training venue and formally report
on performance of trainee(s). A Mentor in the industrial establishment provides a
formal report on the student's performance during training. The student submits a
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formal report and presentation to be evaluated by a panel of three members with
one _member being an external examiner appointed from industry or other
colleges of engineering. The course is graded as Pass/Fail system.

Practical Training-2
Compulsory, Credits: 1 (0+0+2)
Prerequisite(s): MEP272 + AA Approval

Training on industrial establishments relevant to the program. Training lasts for
total of 90 hours, during a minimum period of three weeks. The program training
advisor pays at least one follow up visit to the training venue and formally report
on performance of trainee(s). A Mentor in the industrial establishment provides a
formal report on the student's performance during training. The student submits a
formal report and presentation to be evaluated by a panel of three members with
one _member being an external examiner appointed from industry or other
colleges of engineering. The course is graded as Pass/Fail system.

MEP481

Senior Project-1
Compulsory, Credits: 3 (1+0+4)
Prerequisite(s): 136 Credits + AA Approval

A project based on knowledge acquired during the first four years of the program.
Students are responsible for reviewing current literature, design of
equipment/experiments/models, learning/developing new techniques and
implementing what they have learned to solve an engineering problem

MEP482

Senior Project-2
Compulsory, Credits: 3 (1+0+4)
Prerequisite(s): MEP481

A project based on knowledge acquired during the first four years of the program.
Students are responsible for reviewing current literature, design of
equipment/experiments/models, learning/developing new techniques and
implementing what they have learned to solve an engineering problem.
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Speciality Requirements

Compulsory Courses

Code

Course Title

MPD122

Strength of Materials and Stress Analysis
Compulsory, Credits: 3 (2+1+1)
Prerequisite(s):

Force and stress analysis - Axial stress shear stress - Bending stress -
Transformation of stress and strain - Analysis and design of simple machine
component such as shafts, springs, bolted connections - Impact loads, reliability
and fatigue calculations

MPD211

Theory of Machines
Compulsory, Credits: 3 (2+2+0)
Prerequisite(s): MEP151

Mechanisms — Velocity and acceleration diagrams — Analysis of dynamic forces
— Cams — Flywheels — Gear train — Balancing of receiprocating and rotating
masses - Applications

MPD213

Mechanical Engineering Design
Compulsory, Credits: 3 (2+2+0)
Prerequisite(s): MPD122

An introduction to a general procedure for solving engineering design problems —
Shafts and keys — Rolling and sliding bearings — Bolted joints — Screw drives —
Belts and friction drives — Gears - Utilise Pro/Engineer to develop assembly and
detailed engineering drawings — Project work

MPD311

Mechanical Vibrations
Compulsory, Credits: 3 (2+2+0)
Prerequisite(s): MPD211

Introduction — Systems of single degree of freedom — Damping of free vibrations
— Forced vibrations and their applications at unbalance — Isolation of vibrations —
Measuring devices — Lagrange equations — Systems of two degrees of freedom —
systems of multi degrees of freedom — Mode shapes and natural frequencies of
multiple degree-of-freedom linear systems — Numerical methods in solving multi
degrees of vibrating systems
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Thermofluids Engineering
Compulsory, Credits: 3 (2+1+1)
Prerequisite(s): BAS042

Fluid properties - Pressure measurement -Forces on bodies —Buoyancy - Mass
and momentum conservation - Bernoulli Equation - Introduction to work and
Heat - Properties of substances - First Law of Thermodynamics and applications -
Introduction to Second Law of Thermodynamics

MEP112

Computer Aided Machine Drawing
Compulsory, Credits: 3 (1+0+4)
Prerequisite(s): MEP012

Understanding spatial concepts in relation to engineering design; Building solid
models and assemblies of machine components - Create engineering drawings in
2D format in accordance with a Drawing Standard - Freehand technical sketching
in 2D and axonometric formats - Develop and use workshop practice skills

MEP151

Dynamics of Mechanical Systems
Compulsory, Credits: 3 (2+2+0)
Prerequisite(s):BAS032

Kinematics and kinetics of planar rigid bodies: Momentum and energy methods -
An introduction to three-dimensional rigid body mechanics: 3D kinematics,
moment of inertia tensors, and Euler’s equations - Modelling of dynamic
mechanical systems: Including Lagrange formulation

MEP202

Measurements and Instrumentations
Compulsory, Credits: 3 (2+0+2)
Prerequisite(s): BAS127

Introduction and generalized measuring system: Practical examples to emphasize
the importance of measurements - Static sensitivity - Accuracy and precision —
Linearity - Static characteristics - Dynamic Characteristics - Error analysis -
Probable error and uncertainties. Temperature transducers: Measuring circuits for
temperature measurements - Pressure transducers: Measuring circuits for pressure
measurements - Level transducers: Flow transducers (orifice meter, venturimeter,
ultrasonic flow meters, and electromagnetic flow meter). Strain measurements:
Load cells - Force and torque measurements
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Mechatronics Systems
Compulsory, Credits: 3 (2+1+1)
Prerequisite(s): MEP202

Introduction to mechatronic systems - Energy-based modelling of engineering systems in
different physical domains - From energy-based to computational models and computer
simulation - Analysis of linear systems using transforms - Power transducers and
actuators - Measurement systems and working principles of mechatronic sensors

MEP331

Hydraulic/Pneumatic Systems Design
Compulsory, Credits: 3 (2+1+1)
Prerequisite(s): MEP111

Introduction to fluid power systems — Hydraulic symbols — Hydraulic elements
(pumps, hydraulic cylinders, hydraulic motors, accumulators, valves, filters,
tanks) — Hydraulic transmission — Hydraulic circuits design and analysis -
Fundamentals of pneumatic circuits design — Fluid power control circuits
(hydraulic — pneumatic - electrical) - Case studies applying suitable software

packages

MEP351

Automatic Control of Mechanical Systems
Compulsory, Credits: 3 (2+1+1)
Prerequisite(s): BAS126

Introduction to control systems relevant to mechanical systems: Introduction —
Historical review — Control systems fundementals — Examples of control systems
System modeling: Simple and complex mathematical models — Mathimatical
models of (Mechanical — Thermal - Electrical) Systems — Linearization of
nonlinear systems — Mathimatical models of fluid systems (Hydraulic —
Pneumatic — Liquid-level systems)

Time domain analysis: Transient and steady-state responses — Laplace transforms
— Transfer function — Common time domain input functions — Time domain
response of (First-order — Second-order — Higher-order) systems — Step response
analysis and performance specifictions

Closed loop control systems: Closed-loop transfer functions — Block diagram
reduction — Controllers for closed-loop systems (Hydraulic — Pneumatic
controllers) — Effect of derivative and integral control actions on system
performance — Case study examples (Mechanical, fluid and thermal systems)
Control systems analysis and design in the S-plane: Stability of dynamic systems
— The Routh-Hurwitz stability criterion — Root-Locus Analysis — Root-Locus
approach to control systems design - Case study examples applying MATLAB
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software packages

Advanced Control Systems for Mechanical Applications
Compulsory, Credits: 3 (2+1+1)
Prerequisite(s): MEP351

Control systems analysis and design in the frequency domain: Frequency domain
analysis — Bode diagrams — Polar plots — Nyquist stability criterion — Stability
and relative stability analysis — Closed-loop frequency response — Compensator
design (Lag — Lead — Lag-Lead compensations)

Control systems analysis and design in state-space: The conscept of state - State-
space representation of dynamic systems — Canonical forms — Time response and
transition matrix — Controlability, observability of state-space models — Pole
placement design approach — Ackerman’s formula — State observers — Full-order
and reduced-order state observers design — Case study examples (Mechanical,
fluid and thermal systems)

Introduction to industrial control technology: Sensors, actuators and valves —
System interfaces — Industrial controllers — Examples of industrial processes
control

MEP/
CCE353

Mechatronics System Design (1)
Compulsory, Credits: 3 (2+1+1)
Prerequisite(s): MEP251

Mechatronic system design process - Computer control systems - Experimental
modelling (system identification) - Mechatronic design project

MEP/
CCE354

Mechatronics System Design (1)
Compulsory, Credits: 3 (2+1+1)
Prerequisite(s):MEP/CCE353

Advanced mechatronic system design process - Analysis of nonlinear
mechatronic systems - Kalman filtering and applications - Advanced mechatronic
control design topics - Mechatronic design project

MEP355

Robotics
Compulsory, Credits: 3 (2+1+1)
Prerequisite(s):BAS123 — BAS125

Basics of robotics: Homogeneous transformations - Kinematics equations - Inverse
kinematics -Velcity kinematics and Jacobian - Motion planning - Static forces -
Dynamics of robots (stationery and mobile robots). Control: Compliance and

396




il g Sl Atia guali s Al 2a53U)

Course Title

programming - Algorithms for describing, planning and commanding - Robotic control
systems: Position, speed and force control of robot Grippers - Examples on various
practical applications of robots

Computer Programming
Compulsory, Credits: 3 (2+0+2)
Prerequisite(s):

Flowchart - Programming basics (Variables, operators, and expressions) -
Input/Output - Functions - Program flow control (Loops and decision making) -
Arrays, strings, and pointers - Data structures

CCE201

Computer Engineering (I)
Compulsory, Credits: 3 (2+2+0)
Prerequisite(s): CCE021

Principles of computer and digital design - The binary number system — Octal
and Hexadecimal notation - Computer arithmetic - Logic gates - Boolean algebra
- Karnaugh maps — Combinational Circuit analysis and design — Famous
Combinational Circuits: adders, decoder, encoder, Multiplexer, Demultiplexer.
Sequential circuits: analysis and design — State machines — Registers — Counters

CCE202

Computer Engineering (1)
Compulsory, Credits: 3 (2+2+0)
Prerequisite(s):CCE201

Introduction to computer system and its modules, Computer Arithmetic,
Memory, DMA and bus system - Memory system (ROM, RAM and Cache),
Instruction set and addressing, Processing unit design, Input/output organization
and interrupts, Pipelining and parallel processing, Multi processors,
Microprocessor

CCE301

Object Oriented Programming and Data Structures
Compulsory, Credits: 3 (2+0+2)
Prerequisite(s):CCE103

Characteristics of object-oriented programming — Classes & Objects - OOP
Principles: Instantiation, Encapsulation and Specialization - Instance and Class
Variables - Constructors - Instance and Class Methods - Method Overloading -
The this keyword - Passing and returning objects— Inheritance - Polymorphism -
Method Overriding - Associations - Streams and Files - Templates and
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Exceptions - Input & Output Streams - File Streams - Object Streams - Object
Serialization - Readers & Writers - Engineering applications

Abstract data types, Data structures - Lists, stacks, queues, tables, trees, and
graphs - Sort Algorithms - Search Algorithms

Digital Control Systems
Compulsory, Credits: 3 (2+1+1)
Prerequisite(s): MEP351

Introduction to digital control: Introduction — discrete-time system representation
- mathematical modeling of sampling process - data reconstruction.

Modeling discrete-time systems by pulse transfer function: Z-transform — inverse
Z-transform - mapping of s-plane to z-plane - pulse transfer function of open and
closed loop system.

Time response of discrete systems: Transient and steady state responses — steady-
state error — system type and error constants.

Stability analysis of discrete time systems: Jury stability test — bi-linear
transformation — Root locus.

Stability in the frequency domain: Relative stability - bode diagram — polar plot -
nyquist plot - stability margins.

Discrete state space model representation and analysis: Various canonical forms -
characteristic equation, state transition matrix - solution of discrete state equation
- controllability, observability and stability of discrete state space models.

State feedback design: Pole-placement design — ackermann's formula - full order
and reduced order observer design. Introduction to optimal control

EEC201

Electronics
Compulsory, Credits: 3 (2+1+1)
Prerequisite(s):

Transistor amplifiers: small signal analysis, frequency response and distortion -
Integrated electronics: multistage, cascode, differential and operational amplifiers
-Power amplifiers: Class A, B and AB, efficiency, distortion and thermal stability
- Feedback amplifiers: topologies and stability - Analog-Digital conversion:
prefilters, sample and hold - Digital Logic families (TTL, CMOS, ECL)
characterization - Practical issues associated with implementing high speed
digital circuits

EEC202

Embedded Systems
Compulsory, Credits: 3 (2+1+1)
Prerequisite(s): EEC201

Machine level description of C programming language (e.g., memory
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management, optimising memory access time) - Filesystems - Design of a simple
DOS-like system on embedded targets - Multitasking and concurrent software -
Real-time operating systems

Communications
Compulsory, Credits: 3 (2+1+1)
Prerequisite(s):BAS126

Signal analysis, analogue communication systems, digital communication
systems, communication channels and impairments, multiplexing techniques,
concepts of information theory and coding, mobile communications, spread
spectrum communications, radar systems, random access protocols, and
computer communication networks

EEC302

Digital Signal Processing
Compulsory, Credits: 3 (2+1+1)
Prerequisite(s): EEC203

1-Continuous-Time Signal Processing (Fourier Transform-Convolution-System
Frequency Response).

2- Discrete Time Signal Processing (Standard Sampling Theory-Frequency
domain view of sampled signal).

3- Fourier Transforms (DTFT - Discrete-Time Fourier Transform -Properties
(e.g., time-shift, frequency-shift, convolution theorem, etc.) - Use in analyzing
filter frequency response).

4- DFT - Discrete Fourier Transform (Zero-Padding & DFT Frequency Spacing-
Properties (e.g., time-shift, frequency-shift, convolution theorem, etc.) -Circular
Convolution vs. Linear Convolution-Relationship to DTFT).

5- Z Transform & Transfer Function (Use in describing filter Transfer Function-
Poles/Zeros on the Z-Plane, Unit Circle- Inverse ZT using Partial Fraction
Expansions

6-Probability & Random Variables (Probability Density Function-Mean,
Variance, Correlation/Covariance-Gaussian Random Variables)

EPE101

Electrical Engineering
Compulsory, Credits: 3 (2+1+1)
Prerequisite(s):BAS042

Elements and quantities in electrical circuits - types of electrical sources — DC
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circuits - Resistive circuits simplifications (Series, Parallel and Star/Delta) - AC
circuits - Sinusoidal waveform (amplitude, frequency, average and RMS) -
Network theorems applied to DC and AC circuits - Power in AC circuits - Three
phase circuits

EPE201

Electrical Machines
Compulsory, Credits: 3 (2+1+1)
Prerequisite(s):EPE101

Fundamentals of Electromechanical Energy Conversion - DC Machines - single
phase Transformers — Three-phase Induction Machines— Three-Phase
Synchronous Machines

EPE202

Power Electronics
Compulsory, Credits: 3 (2+1+1)
Prerequisite(s):EPE101

Power electronic components - Characteristics of power semiconductor devices
(Diodes, Thyristors, MOSFET and IGBT)-Drive circuits - Uncontrolled rectifiers
(Single-phase - Three phase) - Controlled rectifiers (Single phase - Three phase) -
DC to DC converters (Buck regulator and Boost regulator) -Voltage source
inverter - Current source inverter - AC voltage controllers

MEP357

Laboratory
Compulsory, Credits: 2 (1+0+3)
Prerequisite(s):

A laboratory course based on mechatronics technologies and techniques
necessary to integrate these technologies in mechatronic systems. Basic sensing -
Basic mechanical design and manufacturing - Electronics (A/D - D/A converters
— opamps — filters - power devices) - Software program design (event-driven
programming, state machine-based design) — DC and stepper motors control -
Hydraulic and pneumatic systems control
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General Mechatronics Speciality Requirements

Compulsory Courses

Code

Course Title

MEP451

Advanced Mechatronics Systems
Compulsory, Credits: 3 (2+2+0)
Prerequisite(s): MEP251

Mechanical design and construction of electromechanical systems - Software
control of electromechanical systems - Signal conditioning -Digital and analog
electronics — Input/Output systems - Communication schemes and wireless
communications — Case studies: discussion and analysis of mechatronics systems

MEP/
CCEA452

Advanced Robotics
Compulsory, Credits: 3 (2+1+1)
Prerequisite(s): MEP355

Estimation: Probability Review, Bayes filters, Motion Models, Beam Sensor
Models, Particle Filters and Localization, Mapping with Known Poses,
occupancy grid mapping, EKF slam, GraphSLAM, SEIF, FastSLAM

Optimal Control: Globally Optimal Control through Discretization, Locally
Optimal Control through Sequential Quadratic Programming, Unconstrained
Nonlinear Optimization, Constrained Nonlinear Optimization, Convex
Optimization Problems.

Motion Planning: RRT (+variants), A* (+variants), instance retrieval/detection
Manipulation and Grasping: grasp quality metrics, grasp strategies, caging
Reinforcement Learning: policy gradient.

Case Studies.

MEP356

Servo Control Systems
Compulsory, Credits: 3 (2+1+1)
Prerequisite(s): MEP351

Basics of Servo Motion Control- Learn about the elements of motion control and
how they operate - Selecting System Components of a Servo System - Topics
include selection criteria for motor, amplifier, encoder, coupling and controller -
Getting the System to Work- Find out how to put a servo system together and
tune it for optimum performance - Programming Applications from XYZ motion
to electronic gearing and master/slave control - Design Examples: Learn the latest
techniques for solving such tasks as position control, linear and circular motion,
master/slave control, electronic gearing, dual loops to eliminate backlash, and
tension control systems.
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Numerical Control Machines CNC
Compulsory, Credits: 3 (2+1+1)
Prerequisite(s): MEP112 — CCE103

CAM - concept and definition: NC (Numerical Control), CNC (Computerized
Numerical Control) and DNC (Direct Numerical Control) - concept, features and
differences. Advantages and limitations of CNC, Selection criteria for CNC
machines.

CNC machines: Types, classification, working and constructional features -
Machine structure - Elements of CNC machines.

Basics of CNC Machine Tools - CNC programming (Preparatory functions and
Miscellaneous Functions) - Examples of CNC Machine Tools - Computer Aided
programming of CNC -Case Studies

MPD402

Introductions to Microelectromechanical Systems
Compulsory, Credits: 3 (2+2+0)
Prerequisite(s):

Introduction: history of MEMS - market for MEMS - Overview of MEMS
processes - Properties of silicon - A sample MEMS process. Basics of Micro
technology: Definitions and terminology - A sample process - Llithography and
etching - Micromachining: Subtractive processes (wet and dry etching) - Additive
process - Evaporation, sputtering, and epitaxial growth.- Introduction to MEMS
Pro design software

CCE405

Process Control, Programmable Logic Controllers and Microcontroller
Compulsory, Credits: 3 (2+0+2)
Prerequisite(s): MEP351

Process control fundamentals: ldentification of process characteristics and transfer
function - industrial transmitters (pressure, level, flow, and temperature) — sensors and
actuators—characteristics of P, Pl, PD and PID controllers - tuning of industrial PID
controllers - simulation examples of industrial control systems.

Overview of PLC's: PLC architecture - PLC programming languages - relay logic -
ladder logic — timing diagram — timers — counters — mathematical functions - case
studies.

Microcontroller vs. microprocessor and microcomputers:

Overview of all microcontroller-based product and microcontroller families - main
components of microcontroller - memory map — common special function registers
(SFRs) — read and write via microcontroller ports - microcontroller programming in
high-level language(C,C++) - microcontroller analog-to-digital (A/D) converters -
input/output interfacing with other devices/circuits.
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Elective Courses

Code

Course Title

MPD403

Micro and Nano Scale Devices
Elective, Credits: 3 (2+2+0)
Prerequisite(s): MPD405

Fundamental Devices and Processes: Basic mechanics and electrostatics for
MEMS - Parallel plate actuators - Pull-in point - Comb drives - More
electrostatic actuators - MEMS foundries - Cronos MUMPs (multi user MEMS
process) - MEMS Biosensors

MPD404

Finite Elements Applications
Elective, Credits: 3 (2+2+0)
Prerequisite(s): BAS127

Introductiont to finite elements analysis FEA - FEA process - Analysis of
solids/structures and fluids - The principle of virtual work - The finite element
formulation - Finite element solution process - Nonlinear finite element analysis
of solids and structures - Finite element analysis of heat transfer and
incompressible fluid flow - Solution of dynamic equilibrium equations -
Modeling for dynamic analysis and solution - Use of a general finite element
computer program

MEP401

Fluid Control Systems
Elective, Credits: 3 (2+2+0)
Prerequisite(s): MEP331

Pneumatic systems: Basic pneumatic components - Pneumatic circuits -
Electropneumatic systems - PLC control of electropneumatic systems.

Hydraulic systems: Basic hydraulic components - Electrohydraulic systems -
Circuit design - Simulation of electrohydraulic systems.

Electrohydraulic Servosystems: Two Stage Electrohydraulic servovalves -
Modeling and simulations of electrohydraulic servos - Design of Electrohydraulic
Servosystems - Closed loop response of Electrohydraulic Servosystems - Case
studies applying MATLAB software packages

MEP402

Renewable Energy
Elective, Credits: 3 (2+2+0)
Prerequisite(s): MEP111

Introduction — Energy resources — Solar energy — Collection of solar energy —
Thermal solar systems — Wind energy — Theory of wind turbines — Wind energy
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Course Title

conversion systems — Biomass energy — Biogas production — Hydraulic energy —
Hydraulic turbines — Energy storage techniques

Automotive Engineering
Elective, Credits: 3 (2+2+0)
Prerequisite(s): MEP111

Definitions — Classification of Internal Combustion Engines (ICE) — Fuel-air
standard and actual cycles — Fuel properties and its impact on engine
performance — Friction and lubrication of ICE — Cooling of ICE

Two and four stroke engines — Engine fuel feeding systems: Spark ignition
engines (the carburetor and methods of automatic mixture control) — Fuel
injection (types of systems and components) — Compression ignition engines
(injection systems — types and components — performance and tests) —
Supercharging — Governors

MEP404

Heat Transfer
Elective, Credits: 3 (2+2+0)
Prerequisite(s): MEP111

Introduction: Modes of heat transfer (conduction, convection and radiation) —
Heat transfer by conduction: Generalized equation — One dimensional heat
conduction — Thermal insulation — Heat transfer by conduction throughout
different surfaces — Shape factor

Heat transfer by convection: Thermal and hydrodynamic boundary layers —
Dimensional analysis — Free convection — Forced convection

Introduction to thermal radiation: Radiation laws — Thermal radiation between
black and grey bodies - Thermal radiation from gases and vapors — Heat
exchangers (Types and performance)

MEP405

Advanced Fluid Mechanics
Elective, Credits: 3 (2+2+0)
Prerequisite(s): MEP111

Mass conservation for 1D and 2D steady flow — Incompressible fluid flow (1D
and 2D) — Euler and Bernoulli equations — Flow of real fluids: laminar and
turbulent flow — External fluid flow: (boundary layer — lift and drag forces - flow
separation and secondary flow) — Internal fluid flow (shear stress and head loss —
energy equation for 2D incompressible fluid flow)

Flow in pipes: (flow in smooth and rough pipes — Darcy-Wisbach equation —
friction factor — Mody diagram — Secondary losses in pipes)
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Course Title

Gas Dynamics
Elective, Credits: 3 (2+2+0)
Prerequisite(s): MEP111

Steady flow energy equation — Euler equation — Speed of sound and Mach
number — Flow with friction, heat transfer and area changes — the area-velocity
relationship — Flow through constant area duct — Theory of characteristics — The
shock wave — The normal shock relation for the perfect gas — Experimental
methods in gas dynamics

EEC401

ASICs & Digital Design
Elective, Credits: 3 (2+2+0)
Prerequisite(s): EEC201 - EEC302

Architectural and circuit level design and analysis for digital System-on-a-Chip
(SoC), in state of the art CMOS technologies. Fundamentals of high-speed and
low-power CMOS circuits, microprocessor and DSP (digital signal processor)
architectures, RTL (register transfer level) design with HDL (hardware
description language), processor prototyping with FPGA (field programmable
gate array)

EEC402

VLSI Design
Elective, Credits: 3 (2+2+0)
Prerequisite(s): EEC101

Architectural and circuit level design and analysis of integrated analog-to-digital
and digital-to-analog interfaces in CMOS and BiCMOS VLSI technology.
Analog-digital converters, digital-analog converters, sample/hold amplifiers,
continuous and switched-capacitor filters. RF integrated electronics including
synthesizers, LNA's, mixer, voltage controlled oscillator. Low power mixed
signal design. VLSI design and analysis using CAD tools such as Agilent ADS
(Advanced Design System), Momentum (EM-simulator) and Golden Gate tools.
Layout optimization with Virtuoso (Layout editor and Schematic editor), Assura
(Design Rule Checker, Layout Vs Schematic Verifier and Parasitic Extractor),
and MMSIM (Spectre/RF/Ultra Sim/AMS Designer) tools
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Radio Frequency Design
Elective, Credits: 3 (2+2+0)
Prerequisite(s): EEC301

Techniques of analog circuit technology in the high-frequency regime above 1
GHz. Transmission lines and distributed circuit elements; S-parameter design of
high-frequency active circuits; computer-aided analysis and design. Emphasis on
design of planar high frequency integrated circuits employing CMOS and SiGe
technology. Circuit building blocks for broadband wired and wireless
communication will be emphasized including voltage-controlled oscillators, low-
noise amplifiers, and power amplifiers

EEC404

Image Processing
Compulsory, Credits: 3 (2+2+0)
Prerequisite(s): EEC302

Image sampling and quantization, color, point operations, segmentation,
morphological image processing, linear image filtering and correlation, image
transforms eigenimages, multiresolution image processing, noise reduction and
restoration, feature extraction and recognition tasks, image registration. Emphasis
is on the general principles of image processing. Motion estimation. Students
learn to apply material by implementing and investigating image processing
algorithms in Matlab

EPE401

Special Electrical Machines
Elective, Credits: 3 (2+2+0)
Prerequisite(s):EPE201

Single and two-phase induction motors - Universal motors - Permanent magnet
motors - Brushless DC motors — Synchronous Reluctance Motors - Stepper
motors - Servo motors - Switched reluctance motors - Linear motors

EPE402

Electrical Drives
Elective, Credits: 3 (2+2+0)
Prerequisite(s):EPE201 and EPE202

Different load characteristics - Four quadrant torque speed curves — Electrical
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Traction - DC motors drives - Induction motor drives - Synchronous motor drives
- Starting and electrical braking- Selection of Motors

EPE403

Electrical measurements
Elective, Credits: 3 (2+2+0)
Prerequisite(s):EPE101

Definitions (accuracy, resolution, precision and tolerance) — Measurement errors—
Moving coil instruments — Moving iron instruments —Induction type instruments —
Measurement of current, voltage, resistance, power, energy, frequency and power factor
— DC bridges — AC bridges — Transducers - Measurements of nonelectrical quantities
(Speed, Displacement, Level, Velocity, Temperature, pressure, ...etc) - Analogue/Digital
and Digital/Analogue conversion - Data acquisition systems
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