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CODE

DEPARTMENT OR BRANCH

EMP

Engineering Mathematics & Physics

ARC

Architectural Engineering

CVE

Civil Engineering

SRE

Survey Engineering

MPE

Mechanical Power Engineering

MDP

Mechanical Design & Production Engineering

ELC

Electronics & Communication Engineering

EPM

Electrical Power & Machines Engineering

CPE

Computer Engineering

IND

Industrial Engineering

ESE

Energy & Sustainable Energy Engineering

CCE

Communication & Computer Engineering

EEC

Electrical Engineering and Control

CSM

Construction Site Engineering and Management

GEN

General Courses
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Code Course CR | PreReq.
GEN101 | English Language 2 -
GEN102 | Engineering & Society 2 -
GEN201 | Technical Report Writing 2 GEN101
GEN202 | Psychology & organization Behavior 2 -
GEN301 | Leadership and Management Skills 2 -
GEN302 | Professional Ethics 2 -
GEN401 | Legislations, contract and procurement management 2 -
GEN402 | Human Resources Management 2 -

daolxl ildlaio] duwlyll Oy yiall CBuo9 .22
Course Title English language
Course Code GEN101
Credit Hours 2
Contact Hours Lecture 2 ’ Lab/Tut. -
Prerequisite(s) GENO099

Course

English Language Grammar-Linguistic Composition - Essay Writing-

Description Speech-Listening-Improving correct reading skills using Interactive
Multimedia in Teaching this course.

Course Title Engineering & Society

Course Code GEN102

Credit Hours 2

Contact Hours Lecture 2 | Lab/Tut. | -

Prerequisite(s)

Course
Description

History of engineering - Engineering ethics - Challenges of
globalization and the new economy - Contribution of engineers in
the new millennium - Economic and industrial development issues.
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Course Title

Technical Report Writing

Course Code GEN201
Credit Hours 2
Contact Hours Lecture 2 | Lab/Tut. -

Prerequisite(s)

Course

Introduction - Audience Analysis - Report Purposes - Data Gathering

Description - Report Organization - Textual Report Elements - Graphical Report
Elements - Writing Style, Grammar, Punctuation & Spelling -
Appearance Elements.

Course Title Psychology and Organization Behavior

Course Code GEN202

Credit Hours 2

Contact Hours Lecture 2 | Lab/Tut. -

Prerequisite(s)

Course

This course is an introduction to the psychology behind the

Description workplace. Subjects include job analysis, psychological testing,
interviewing, performance appraisal, employment law, leadership,
motivation, training, job satisfaction, organizational theory, and
research methods.

Course Title Leadership and Management Skills

Course Code GEN301

Credit Hours 2

Contact Hours Lecture 2 | Lab/Tut. -

Prerequisite(s)

Course

This course is an introduction to the managerial skills such as

Description leadership, team Approach, planning, organization, control and
communication Skills.

Course Title Professional Ethics

Course Code GEN302

Credit Hours 2

Contact Hours Lecture 2 ‘ Lab/Tut. -

Prerequisite(s)

Course
Description

Overview of professional Ethics for engineers in the different fields
and Egyptian benchmarking.
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http://www.pdhonline.org/courses/g102f/Chapter1.htm
http://www.pdhonline.org/courses/g102f/Chapter2.htm
http://www.pdhonline.org/courses/g102f/Chapter3.htm
http://www.pdhonline.org/courses/g102f/Chapter4.htm
http://www.pdhonline.org/courses/g102f/Chapter5.htm
http://www.pdhonline.org/courses/g102f/Chapter6.htm
http://www.pdhonline.org/courses/g102f/Chapter7.htm
http://www.pdhonline.org/courses/g102f/Chapter7.htm
http://www.pdhonline.org/courses/g102f/Chapter8.htm
http://www.pdhonline.org/courses/g102f/Chapter9.htm

Course Title

Legislations, Contract and Procurement Management

Course Code

GEN401

Credit Hours

2

Contact Hours

Lecture |2 | Lab/Tut. -

Prerequisite(s)

Course

This course is an introduction to the legislations and contract

Description concept, contract elements, and types of contracts, procurement
management and supply chains.

Course Title Human Resources Management

Course Code GEN402

Credit Hours 2

Contact Hours Lecture 2 | Lab/Tut. -

Prerequisite(s)

Course
Description

This course is an introduction to the labor management, motivation
rules, manpower planning, and labor performance evaluation.
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Code Course CR Pre Req.

MDP101 Engineering Drawing (1) 3 -

MDP102 Engineering Drawing (2) 3 MDP101

MDP103 Production Technology & Workshops 3 -

(o)1) dSUl csldlasial dulydl il yiedl Lavog . B

Course Title Engineering Drawing (1)
Course Code MDP101
Credit Hours 3
Contact Hours Lecture | 2 ‘ Tutorials | - ‘ Lab. ‘ 3

Prerequisite(s)

Course
Description

Introduction to Engineering Graphics - Basic Drafting and Lettering -
Sketching and Line Techniques - Geometric Construction — Isometric
Drawings - Multi-View Drawings and orthographic projection -
Auxiliary Views.
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Course Title Engineering Drawing (2)

Course Code MDP102

Credit Hours 3

Contact Hours Lecture | 2 | Tutorials | - \ Lab. \ 3
Prerequisite(s) MDP101

Course

Dimensioning — Freehand sketching - Sectional views — Steel

Description structure drawing- Basic principles of AutoCAD- Drawing,
manipulation and modification of 2D drawings using AutoCAD.

Course Title Production Technology & Workshops

Course Code MDP103

Credit Hours 3

Contact Hours Lecture \ 2 \ Tutorials \ - \ Lab. \ 3

Prerequisite(s)

Course
Description

Introduction to Engineering materials — Metallic and non-metallic
materials — cast iron and steel furnaces — metal casting — metal
forming — extrusion —bending — welding — turning — milling — shaping
—drilling — simple measurement tools — production quality — practical
hand skills in the workshop.
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Code Course CR Pre Req.
EMP101 Engineering Mathematics (1) 3 -
EMP102 Engineering Mathematics (2) 3 EMP101
EMP201 Engineering Mathematics (3) 3 EMP102
EMP202 Engineering Mathematics (4) 3 EMP201
CPE101 Computer Programming 3 -
EMP103 | Physics (1) 3 -
EMP104 Physics (2) 3 EMP103
EMP105 Engineering Chemistry 3 -
EMP106 Engineering Mechanics (1) 3 -
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EMP107 Engineering Mechanics (2) 3 EMP106

EMP101 Engineering Mathematics (1) 3 -

EMP102 Engineering Mathematics (2) 3 EMP101

(A)baY) ©luob g dwlwdl polall Cily yio oo s .5

Course Title Engineering Mathematics (1)
Course Code EMP101
Credit Hours 3
Contact Hours Lecture \ 2 | Tutorials | 2 \ Lab. | -

Prerequisite(s)

Course

Differentiation and Integration: Functions — Limits —Differentiation -

Description indefinite integrals - Integral properties. Linear Algebra: Binomial
Theorem-Partial Fraction-Complex Numbers- Linear Equations-
Matrices-Matrix properties.

Course Title Engineering Mathematics (2)

Course Code EMP102

Credit Hours 3

Contact Hours Lecture | 2 \ Tutorials \ 2 \ Lab. | -

Prerequisite(s) EMP101

Course

Integration: Different methods for integration by substitution-partial

Description Fraction-Recurrent Reduction-Riemann Series-Applications for
calculating Surfaces and Volumes. Analytical Geometry: Second
Order equations- Pairs of straight Lines-Circle and group of Circles-
Conic Sections-Coordinate Systems-Plane Equation-Sphere Cylinder
and Cone.

Course Title Engineering Mathematics (3)

Course Code EMP201

Credit Hours 3

Contact Hours Lecture \ 2 | Tutorials \ 2 \ Lab. | -

Prerequisite(s) EMP102

Course

Periodic Functions-Implicit and Logarithmic Differentiation and for

Description Parametric Equations Vector Algebra-Euler and Demoivre formulas-
Inverse trigonometric functions-introduction to Mat Lab in solving
mathematical problems.

Course Title Engineering Mathematics (4)

Course Code EMP202

Credit Hours 3

Contact Hours Lecture | 2 ‘ Tutorials ‘ 2 ‘ Lab. ‘ -

Prerequisite(s) EMP201
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Course Differential Equations-Laplace Transform- Fourier Series and

Description Transform-Numerical Analysis- Mat Lab-Introduction to Statistics
and Probability Theorems-Software Applications: Excel-SPSS.

Course Title Engineering Chemistry

Course Code EMP105

Credit Hours 3

Contact Hours Lecture | 2 \ Tutorials \ - \ Lab. \ 3

Prerequisite(s)

Course

Introduction to the properties of Materials -Introduction to chemical

Description Thermodynamics-Solutions-Change in type and chemical Balance-
Electrical Chemistry-Kinematics of Chemical reactions-material and
heat balance in combustion Process-Fuel Technology-Cement
Industry-Fertilizer Industry-Corrosion-Water Pollution and Water
Treatment-Air pollution-plastic industry.

Course Title Physics (1)

Course Code EMP103

Credit Hours 3

Contact Hours Lecture ‘ 2 Tutorials ‘ = ‘ Lab. ‘ 3

Prerequisite(s)

Course

Properties of Matter: Physical Quantities-Standard Units and

Description Dimensions-Harmonic Motion-Physical Properties of Materials-
Physical properties of Fluids-Viscosity-Surface Tension-Sound waves.
Heat and Thermodynamics: Heat Transfer-Gas Theorem-First and
Second law of thermodynamics-temperature Measurement.

Course Title Physics (2)

Course Code EMP104

Credit Hours 3

Contact Hours Lecture \ 2 \ Tutorials \ - \ Lab. \ 3

Prerequisite(s) EMP103

Course

Electricity and magnetism: Charge and matter-magnetic Field-

Description Coulomb Law - Electrical Induction-Gauss Law-Electrical voltage -
Condensers and Insulated materials-current Resistance and electro
motive Force-Ohm's law and simple circuit analysis-magnetic field-
Faraday's Law-Magnetic, induction.

Course Title Engineering Mechanics (1)

Course Code EMP106

Credit Hours 3

Contact Hours Lecture ‘ 2 ‘ Tutorials ‘ 2 ‘ Lab. ‘ -

Prerequisite(s)
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Course Statics: Two- and three-dimensional vector representation of forces,

Description moments and couples; static equilibrium of particles, rigid bodies,
and engineering structures; analysis of external and internal forces
in structures via the methods of free-body diagrams; and properties
of cross-sectional areas.

Course Title Engineering Mechanics (2)

Course Code EMP107

Credit Hours 3

Contact Hours Lecture | 2 ‘ Tutorials ‘ 2 ‘ Lab. ‘ -
Prerequisite(s) EMP106

Course

Dynamics: Kinematics of particles (Rectilinear Motion, Plane

Description curvilinear motion, Space curvilinear motion, Relative motion) -
Kinetics of particles (Newton's Second Law: Force, Mass and
Acceleration Work and Energy Impulse and Momentum) - Kinematics
of rigid bodies (Rotation, Absolute motion, Relative motion) -
Kinetics of rigid bodies (Force, Mass and Acceleration Work and
Energy Impulse and Momentum).

Course Title Computer Programming

Course Code CPE101

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | - ’Lab. ’3

Prerequisite(s)

Course
Description

Overview of programming concepts — Types of programming
languages — flowcharts — pseudocode - Application on specific up to
date programming language (C#, C++, C, JAVA, Visual Basic, MatLab
Programming, SciLab Programming... etc.).
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Code Course ‘ CR | Lec ‘ Tut ‘ Lab ‘ Pre Req.
(A) Humanities & Social Science (Univ. Req.)
GEN101 | English Language 2 2 0 0
GEN102 | Engineering & Society 2 2 0 0
GEN201 | Technical Report Writing 2 2 0 0 GEN101
GEN202 | Psychology & Organization Behavior 2 2 0 0
GEN301 | Leadership and Management skills 2 2 0 0
GEN302 | Professional Ethics 2 2 0 0
GEN401 | Legislations, contract and procurement management 2 2 0 0
GEN402 | Human Resources Management 2 2 0 0
(B) Mathematics & Basic Science
CPE101 | Computer Programming 3 2 0 3
EMP101 | Engineering Mathematics (1) 3 2 2 0
EMP102 | Engineering Mathematics (2) 3 2 2 0 EMP101
EMP103 | Physics (1) 31 21]0] 3
EMP104 | Physics (2) 31 21]0] 3 EMP103
EMP105 | Engineering Chemistry 3 2 0 3
EMP106 | Engineering Mechanics (1) 3] 2 2 0
EMP107 | Engineering Mechanics (2) 3 2 2 0 EMP106
EMP201 | Engineering Mathematics (3) 3] 2 2 0 EMP102
EMP202 | Engineering Mathematics (4) 3 2 2 0 EMP201
IND203 | Engineering Statistical Methods 3 2 2 0 IND201
MPE209 | Fluids and Heat Transfer 3 2 2 0 EMP104
| Basic Engineering Sciences (Faculty/Spec. Req.)

EPM206 | Electrical Circuit Analysis 3 2 2 0 EMP103
IND201 | Fundamentals of IE 3 2 2 0
IND202 | Operations Research 3 2 2 0
IND302 | Engineering Economy & Accounting 3 2 2 0 IND201
IND310 | Automatic Control Systems analysis 3 2 2 0 EMP102
MDP101 | Engineering Drawing (1) 3 2 0 3
MDP102 | Engineering Drawing (2) 3 2 0 3 MDP101
MDP103 | Production Technology & Workshops 3 2 0 3
MDP205 | Manufacturing Engineering | 3 2 2 0 MDP103
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MDP206 | Industrial Materials 3 2 2 0 MDP103
MDP306 | Mechanical Design 3 2 2 0 MDP206
MDP307 | Manufacturing Engineering Il 3 2 2 0 MDP205
MDP308 | Vibration Analysis & Predictive Maintenance 3 2 2 0 EMP102
(D) Applied Engineering & Design
IND303 | Inspection, Quality Control & Assurance 3 2 2 0 MDP205 IND203
IND304 | Production Planning and Control 3 2 2 0 IND201
IND305 | Inventory control & Material Management 3 2 2 0 IND201
IND306 | Maintenance Management 3 2 2 0 IND201
IND402 | Feasibility Study 3 2 2 0 IND302
IND410 | Productivity Analysis & Improvements 3 2 2 0 IND302 IND304
IND412 | Advanced Engineering Economy 3 2 2 0 IND302
IND501 | Facility planning 3 2 2 0 IND302 IND304
IND502 | Project Management Body of Knowledge 3 2 2 0 IND201
IND503 | Ergonomic and Human Factors Engineering 3 2 2 0 IND201
IND504 | Health Safety Environmental Management 3 2 2 0 IND201
IND511 | Product Design 3 2 2 0 IND201
| Computer Application & ICT
IND301 | Advanced Operations Research 3 2 0 3 IND202
IND401 | Simulation Systems 3 2 0 3 IND301
IND405 | Computer Aided Design & Mfg. CAD/CAM 3 2 0 3 MDP203
IND508 | Computer Applications in Ind. Eng. 3 2 0 3 IND201
IND509 | Solid Modeling and Rapid Prototyping 3 2 0 3 MDP103
MDP203 | Computer Aided Mechanical Drawing 3 2 0 3 MDP102
(F) Project & Practice
IND413 | Advanced Quality Management 3 2 2 0 IND303
IND591 | Project (1) 3101|610
IND592 | Project (2) 4 | 0 8 0 IND591
MDP407 | Measurement Methods for IE 3 2 0 3 MDP103
MDP409 | Advanced Manufacturing Processes 3 2 2 0 MDP307
IND380 | Field Training | 1 0 0 3 80 CR
IND480 | Field Training II 1 0 0 3 120 CR
(G) Discretionary (institution character- identifying) subject
IND601 | Elective (1) 3121210
IND602 | Elective (2) 3121210
IND603 | Elective (3) 3 2 2 0
IND604 | Elective (4) 3] 2 2 0
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Subject Area CR % NARS Requirements
A | Humanities and Social Sciences (Univ. Req.) 16 9.16 9-12%
B | Mathematics and Basic Sciences 36 | 20.57 20-26%
C | Basic Engineering Sciences (Faculty/Spec. Req.) 39 | 22.28 20-23%
D | Applied Engineering and Design 36 | 20.57 20-22%
E | Computer Applications and ICT 18 | 10.28 9-11%
F | Projects and Practice 18 | 10.28 8-10%
G | Discretionary (Institution character-identifying) subjects 12 6.86 6-8%
175 | 100
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No. | Code ‘ Course Pre Req.
(A) Humanities & Social Science (Univ. Req.)
1 GEN101 | English Language -
GEN102 Engineering & Society -
GEN201 Technical Report Writing GEN101

GEN202 Psychology & organization Behavior

GEN301 Leadership and communication skills

GEN302 Professional Ethics

GEN401 Legislations, contract and procurement management

RNl V|| WN

GEN402 Human Resources Management

NIN[N[N|IN|IN|N|N 3

Sl of oz s bl dwaigd! 3 ool Sl s e cdlall Joamy S @

oLy Al 1 o gladl iy e

&Q_A.?,:A.g))_fbo 12 oo c &Lu L;‘—” dwlwlg af_,,ob).” ‘ﬁj_lal\ Oy 8o u_jUaJ\
polall Wy ydo s g2 L_;L’JJ\ Jod=dl .ol Lgaozg Buaian delw 36 ©lelw

RV (PY-WEN IR

Code ‘ Course ‘ CR ‘ Pre. Req.
No.
(B) Mathematics & Basic Science
1 EMP101 ‘ Engineering Mathematics (1) ‘ 3 ‘ _
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2 EMP102 | Engineering Mathematics (2) 3 EMP101
3 EMP201 | Engineering Mathematics (3) 3 EMP102
4 EMP202 | Engineering Mathematics (4) 3 EMP201
5 CPE101 | Computer Programming 3 -
6 EMP103 | Physics (1) 3 _
7 EMP104 | Physics (2) 3 EMP103
8 EMP105 | Engineering Chemistry 3 —
9 EMP106 | Engineering Mechanics (1) 3 _
10 EMP107 | Engineering Mechanics (2) 3 EMP106
11 IND203 Engineering Statistical Methods 3 IND201
12 MPE209 | Fluids and Heat Transfer 3 EMP104
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Code ‘ Course ‘ CR ‘ Pre Req.
No- (C) Basic Engineering Sciences (Faculty/Spec. Req.)
1 MDP101 | Engineering Drawing (1) 3 _
2 MDP102 | Engineering Drawing (2) 3 MDP101
3 MDP103 | Production Technology & Workshops 3 _
4 MDP206 | Industrial Materials 3 MDP103
5 MDP205 | Manufacturing Engineering | 3 MDP103
6 MDP307 | Manufacturing Engineering Il 3 MDP205
7 EPM206 | Electrical Circuit Analysis 3 EMP103
8 MDP306 | Mechanical Design 3 MDP206
9 MDP308 | Vibration Analysis & Predictive Maintenance 3 EMP102
10 IND310 Automatic Control Systems analysis 3 EMP102
11 IND201 Fundamentals of IE 3 -
12 IND302 Engineering Economy & Accounting 3 IND201
13 IND202 Operations Research 3 --
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Code Course ‘ CR ‘ Pre Req.
No. (D) Applied Engineering & Design
1 IND304 Production Planning and Control 3 IND201
2 IND305 Inventory control & Material Management 3 IND201
3 IND402 Feasibility Study 3 IND302
4 IND303 Inspection, Quality Control & Assurance 3 MDP205,IND203
5 IND306 Maintenance Management 3 IND201
6 IND501 Facility planning 3 IND302,IND304
7 IND502 Project Management Body of Knowledge 3 IND201
8 IND503 Ergonomic and Human Factors Engineering 3 IND201
9 IND504 Health-Safety-Environmental Management 3 IND201
10 IND412 Advanced Engineering Economy 3 IND302
11 IND410 Productivity Analysis & Improvements 3 IND302,IND304
12 IND511 Product Design 3 IND201
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Code Course ‘ CR ’ Pre Req.
No-. (E) Computer Application & ICT
1 MDP203 | Computer Aided Mechanical Drawing 3 MDP102
2 IND405 | Computer Aided Design & Mfg. CAD/CAM 3 MDP203
3 IND508 Computer Applications in Ind. Eng. 3 IND201
4 IND401 | Simulation Systems 3 IND301
5 IND509 | Solid Modeling and Rapid Prototyping 3 MDP103
6 IND301 Advanced Operations Research 3 IND202
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Code Course CR Pre Reg.
No.
(F) Project & Practice

1 IND591 Project (1) 3 120 CR
2 IND592 Project (2) 4 IND591
3 MDP409 | Advanced Manufacturing Processes 3 MDP307
4 IND413 Advanced Quality Management 3 IND403
5 MDP407 | Measurement Methods for IE 3 MDP103

120 51y nid>y o (Ledelw 240 L”;\J._ﬁm i )l 6850 O e LS o
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Code Course Title Credit Hours Prerequisites
IND380 Field Training | 80 Credit Hours
IND480 Field Training Il 120 Credit Hours

L>l_c- ]l J—a> Yy d oyl pane 5\_3)}@9 G)l_$ O] o) =09
25 @l &S )l Lo ol E> Cl_‘xu uf).k.ﬂ\)l_bl Y| uuj.{)j)l.id\ dalg—i

.g..,e‘).ul\ OR 45‘.@.13\ &)JU

Ayl wly,de) A meld wlyaadl L)

Hli QT o delall dwaugll L} w}g)}‘w\ A=y JAe I oo é_,' °
AW Al Ol dall e Gl e doayl 2 blgy Bl aize delw (12) cJlall
292 JUdl Jgdzdl Buaian deluw 24 Wilelw fo ey W) yde diled dd ey

1LY o)yl
Code l Course ‘ CR ‘ Pre Req.
No- (G) Discretionary (institution character- identifying) subjects

1 IND450 | Value Engineering 3 IND302
2 IND451 Reliability Engineering 3 IND203, IND306
3 IND452 Decision Support Systems 3 IND201
4 IND454 Robotics and Flexible Mfg. Systems 3 IND405
5 IND550 Selected Topics in Ind. Eng. 3 -
6 IND551 Material Handling Systems 3 IND201
7 IND552 Advanced Maintenance Management 3 IND306
8 IND553 | Advanced Safety Management 3 IND304
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. Credit Contact Hours .
Code Subject Marks Prerequisites
Hours Lec. | Tut | Lab
EMP101 | Engineering Mathematics (1) 3 2 2 - 100 ---
EMP103 | Physics (1) 3 2 - 3 100
EMP105 | Engineering Chemistry 3 2 - 3 100 -
EMP106 | Engineering Mechanics (1) 3 2 2 - 100 ---
MDP101 | Engineering Drawing (1) 3 2 - 3 100 ---
GEN101 | English Language 2 2 - - 100 -
17 12 4 9 600
L el )l Juad)l
. Credit Contact Hours .
Code Subject Marks Prerequisites
Hours Lec. | Tut | Lab

EMP102 | Engineering Mathematics (2) 3 2 2 - 100 EMP101

EMP104 | Physics (2) 3 2 - 3 100 EMP103

EMP107 | Engineering Mechanics (2) 3 2 2 - 100 EMP106
CPE101 | Computer Programming 3 2 - 3 100 ---
MDP103 | Production Technology & Workshops 3 2 - 3 100

MDP102 | Engineering Drawing (2) 3 2 - 3 100 MDP101
GEN102 | Engineering & Society 2 2 - - 100 ---

20 14 4 12 700
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Code Subject Credit Contact Hours Marks Prerequisites
Hours Lec. | Tut | Lab
EMP201 | Engineering Mathematics (3) 3 2 2 - 100 EMP102
MDP203 | Computer Aided Mechanical Drawing 3 1 4 - 100 MDP102
MDP206 | Industrial Materials 3 2 2 - 100 MDP103
MDP205 | Manufacturing Engineering | 3 2 2 - 100 MDP103
IND201 | Fundamentals of IE 3 2 2 - 100 -
GEN201 | Technical Report Writing 2 2 - - 100 GEN101
17 11 12 - 600
3 el Ly
Code Subject Credit Contact Hours Marks Prerequisites
Hours Lec. | Tut | Lab
EMP202 | Engineering Mathematics (4) 3 2 2 - 100 EMP201
EPM206 | Electrical Circuit Analysis 3 2 2 - 100 EMP103
IND203 | Engineering Statistical Methods 3 2 2 - 100 IND201
IND202 | Operations Research 3 2 2 - 100 --
MPE209 | Fluids and Heat Transfer 3 2 2 - 100 EMP104
GEN202 | Psychology & Organization Behavior 2 2 - - 100 -
17 12 10 - 600
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. Credit Contact Hours .
Code Subject Marks | Prerequisites
Hours Lec. | Tut | Lab
IND302 | Engineering Economy & Accounting 3 2 2 - 100 IND201
MDP306 | Mechanical Design 3 2 2 - 100 MDP206
MDP307 | Manufacturing Engineering Il 3 2 2 - 100 MDP205
Inventory control & Material
IND305 3 2 2 - 100 IND201
Management
IND306 | Maintenance Management 3 2 2 - 100 IND201
GEN301 | Leadership and communication skills 2 2 - - 100 ---
17 12 10 - 600
L el )l Juad)l
. Credit Contact Hours .
Code Subject Marks Prerequisites
Hours Lec. | Tut | Lab
Vibration Analysis & Predictive
MDP308 . 3 2 2 - 100 EMP102
Maintenance
IND310 | Automatic Control Systems analysis 3 2 2 - 100 EMP102
IND304 | Production Planning and Control 3 2 2 - 100 IND201
IND301 | Advanced Operations Research 3 2 - 3 100 IND202
Inspection, Quality Control & MDP205,
IND303 3 2 2 - 100
Assurance IND203
GEN302 | Professional Ethics 2 2 - - 100 -
17 12 8 3 600
Ql_‘wé.aj‘ > Lg &ul_uj 3 dua) g.a.z_,,a.ﬂ dA_9 Lg g..,‘;)‘)u\_'i c-\.;l_) g..,\_ma.]\ f’j—a:.’ *
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. Credit Contact Hours .
Code Subject Marks | Prerequisites
Hours | Lec. | Tut | Lab
IND402 | Feasibility Study 3 2 2 - 100 IND302
. . IND302,
IND410 | Productivity Analysis & Improvements 3 2 2 - 100
IND304
Computer Aided Design & Mfg.
IND405 P & & 3 2 - 3 100 MDP203
CAD/CAM
IND401 | Simulation Systems 3 2 - 3 100 IND301
INDXXX | Elective (1) 3 2 2 - 100 INDXXX
Legislations, contract and procurement
GENgol | e procu 2 2 ; - 100
management
17 12 6 6 600
L el )l uad)l
. Credit Contact Hours .
Code Subject Marks | Prerequisites
Hours Lec. | Tut | Lab
MDP408 | Advanced Engineering Economy 3 2 2 - 100 IND302
MDP409 | Advanced Manufacturing Processes 3 2 2 - 100 MDP307
IND413 | Advanced Quality Management 3 2 2 - 100 IND303
MDP407 | Measurement Methods for IE 3 2 - 3 100 MDP103
INDXXX | Elective (2) 3 2 2 - 100
GEN402 | Human Resources Management 2 2 - - 100 ---
17 12 8 3 600
Ql_w.w}aj‘ > Lg &ul_uj 3 dua) g.a.z_,,a.ﬂ dA_9 Lg g..,‘;)‘)u\_'i c-\.;l_) g..,\_ma.]\ f’j—a:.’ *
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. Credit Contact Hours .
Code Subject Marks | Prerequisites
Hours Lec. | Tut | Lab
- . IND302,
IND501 | Facility planning 3 2 2 - 100
IND304
IND502 | Project Management Body of Knowledge 3 2 2 - 100 IND201
Ergonomic and Human Factors
IND503 & . . 3 2 2 - 100 IND201
Engineering
Health-Safety-Environmental
IND504 y-Envl 3 2 | 2 | - IND201
Management
INDXXX | Elective (3) 3 2 2 - 100 ---
IND591 | Project (1) 3 - 6 - 100 120 CR
18 10 16 - 600
L3 byl sl
. Credit Contact Hours .
Code Subject Marks | Prerequisites
Hours Lec. | Tut | Lab
IND511 | Product Design 3 2 2 - 100 IND201
IND508 | Computer Applications in Ind. Eng. 3 2 - 3 100 IND201
IND509 | Solid Modeling and Rapid Prototyping 3 2 - 3 100 MDP103
INDXXX | Elective (4) 3 2 - 100
IND592 Project (2) 4 - 8 - 100 IND591
16 8 12 6 500
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Course Title Fundamentals of Industrial Engineering

Course Code IND201

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | 2 ‘ Lab. ‘ -

Prerequisite(s)

Course

A course meant to familiarize incoming students to the tools, skills,

Description and abilities needed in an Industrial Engineering and Manufacturing
Engineering. It is essentially a "taste" of how Industrial Engineering
is applied in the work world. Lab examples include time study
training, inventory management, incentive programs, forecasting,
sequencing, and production planning.

Course Title Operations Research

Course Code IND202

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | 2 ‘ Lab. ‘ -

Prerequisite(s)

Course

The student learns methods to apply quantitative theories and

Description techniques to make decisions and solve problems. Process of
mathematically modeling operational decisions — Linear
programming — Non-linear programming. Basic tools for solving the
resulting models, particularly mathematical programs, statistical
models and queuing models. Cases may come from manufacturing
and service operations and ergonomics.

Course Title Computer Aided Mechanical Drawing

Course Code MDP203

Credit Hours 3

Contact Hours Lecture | 1 Tutorials | - | Lab. | 6

Prerequisite(s) MDP102

Course

Lecture and labs intended to enable students to use AutoCAD.

Description Includes theories of projection, section views, basic dimensioning,
and other important parts of the software package applied to
machine elements.

Course Title Industrial Materials

Course Code MDP206

Credit Hours 3

Contact Hours Lecture \ 1 \ Tutorials \ - \ Lab. \ 6

Prerequisite(s) MDP103

Course
Description

Enables students to understand the basic properties of materials.
The student learns how to select the materials appropriate for use in
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engineering applications. Topics investigated include material
properties, thermal and mechanical treatments and corrosion
control and prevention. The students use destructive and
nondestructive testing, and also learn to test and design for fracture
resistance.

Course Title Manufacturing Engineering (1)

Course Code MDP205

Credit Hours 3

Contact Hours Lecture | 2 ‘ Tutorials ‘ 2 ‘ Lab. ‘ -
Prerequisite(s) MDDP103

Course

The student learns the basics of manufacturing machinery,

Description processes, tooling, and safety. The student investigates principles,
limitations, techniques, and applications involved in metal cutting
and forming process. Phenomena discussed include tool life, tool
wear, surface integrity, resultant properties, and tolerances of those
operations.

Course Title Electrical Circuit Analysis

Course Code EPM206

Credit Hours 3

Contact Hours Lecture | 2 ‘ Tutorials ‘ 2 ‘ Lab. ‘ =

Prerequisite(s) EMP103

Course

The student learns about the fundamentals of direct current and

Description alternating circuits, transformers, rotating machinery, electrical and
electronic control, and electrical energy. Also, The student learns the
fundamentals involved in electrical engineering. Topics include
analysis of circuits, transient and steady state phenomena, and
general analysis techniques, Kerchief’s law, theorem circuit.

Course Title Advanced Operations Research

Course Code IND301

Credit Hours 3

Contact Hours Lecture ‘ 2 Tutorials | - ‘ Lab. ‘ 3

Prerequisite(s) IND202

Course

Continuation of IND 202. Includes theories of queuing, inventory and

Description fundamentals of simulation. Introduction to deterministic models
with emphasis on engineering applications, relevant software.
Introduction to integer, network, and dynamic programming, critical
path methods.

Course Title Engineering Economy and Accounting

Course Code IND302

Credit Hours 3
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Contact Hours

Lecture ‘ 2 Tutorials | 2 ‘ Lab. ‘ -

Prerequisite(s)

IND201

Course

The student learns how to analyze economic aspects of engineering

Description decisions. More specifically, how to quantify, evaluate, and support
decisions based on monetary result. Includes effects of interest,
inflation, depreciation, also salvage value, annualized payments, and
cost accounting systems.

Course Title Engineering Statistical Methods

Course Code IND203

Credit Hours 3

Contact Hours Lecture ‘ 2 ‘ Tutorials ‘ 2 ‘ Lab. ‘ -

Prerequisite(s) IND201

Course

Explores the fundamentals of statistical analysis. Topics include

Description discrete and continuous probability models, confidence intervals,
tests of hypotheses, regression analysis, essentials of statistically
designed experiments, and engineering application of statistical
methods. Extensively utilizes statistical analysis software.

Course Title Production Planning and Control

Course Code IND304

Credit Hours 3

Contact Hours Lecture ‘ 2 ’ Tutorials ‘ 2 ‘ Lab. ‘ =

Prerequisite(s) IND201

Course

An analysis of services-production systems using common planning

Description and scheduling techniques. Basic models and techniques for
production planning and scheduling; and introduction to factory
physics. The problem of scheduling several tasks over time, including
the topics of measures of performance, single-machine sequencing,
flow shop scheduling, the job shop problem, and priority dispatching.
Integer programming, dynamic programming, and heuristic
approaches to various problems are presented.

Course Title Inventory control & Material Management

Course Code IND305

Credit Hours 3

Contact Hours Lecture ‘ 2 ‘ Tutorials ‘ 2 ‘ Lab. ‘ -

Prerequisite(s) IND201

Course
Description

Models and techniques for managing inventory systems and for
planning production. Topics include single item and multi-item
inventory models, deterministic and probabilistic inventory models;
material requirements planning, and case studies.
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Course Title Mechanical Design

Course Code MDP306

Credit Hours 3

Contact Hours Lecture \ 2 \ Tutorials \ 2 \ Lab. \ -
Prerequisite(s) MDP206

Course

The student learns about the design of linkages, cams, gears, gear

Description trains, welded and brazed joints, springs, shafts, and flexible
elements for both static and dynamic loads.

Course Title Manufacturing Engineering Il

Course Code MDP307

Credit Hours 3

Contact Hours Lecture \ 2 \ Tutorials \ 2 \ Lab. \ -

Prerequisite(s) MDP205

Course

A continuation of MDP205. The student now learns about metal

Description casting, nonmetallic molding, joining processes, fabrication, and
assembly. Manufacturing parameters, design, and resultant effects
of material structure and properties are emphasized — Introduction
to CNC.

Course Title Vibration Analysis & Predictive maintenance

Course Code MDP308

Credit Hours 3

Contact Hours Lecture \ 2 | Tutorials \ 2 | Lab. \ -

Prerequisite(s) EMP102

Course

Types of vibration — Source of vibration — Single degree of freedom

Description system — Two degree of freedom system — Dynamic Unblance — Multi
degree of freedom system- Introduction to continuous structure
vibration — Predictive maintenance based on vibration spectrum
analysis — Case studies.

Course Title Fluids and Heat Transfer

Course Code MPE209

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | 2 | Lab. ‘ -

Prerequisite(s) EMP104

Course

Basics of thermodynamics, fluid flow, heat transfer, and mass

Description diffusion. Enables the student to understand the physics applications
of real world situations.

Course Title Automatic Control Systems analysis

Course Code IND310

Credit Hours 3
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Contact Hours

Lecture ‘ 2 ‘ Tutorials ‘ 2 ‘ Lab. ‘ -

Prerequisite(s)

EMP102

Course

Automatic control fundamentals — Block diagram — System modelling

Description — Time domain analysis — Frequency response — Stability analysis —
Application using MatLab.

Course Title Simulation Systems

Course Code IND401

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | - ‘ Lab. ‘ 3

Prerequisite(s) IND301

Course

The student learns how and when to implement computer

Description simulation experiments to analyze human-machine systems in
engineering, business, and social sciences. Simulation of complex
discrete-event systems with applications in industrial and service
organizations. Course topics include modeling and programming
simulations in one or more high-level computer packages such as
ProModel or GPSS/H; input distribution modeling; generating
random numbers; statistical analysis of simulation output data. The
course will contain a team simulation project.

Course Title Feasibility study

Course Code IND402

Credit Hours 3

Contact Hours Lecture ‘ 2 ’ Tutorials | 2 ‘ Lab. ‘ -

Prerequisite(s) IND302

Course

The student learns about the total views of feasibility study, market

Description study, technical study, environmental study, economical study,
financial study, report structure, and case studies.

Course Title Inspection, Quality Control and Assurance

Course Code IND303

Credit Hours 3

Contact Hours Lecture ‘ 2 ‘ Tutorials ‘ 2 ‘ Lab. ‘ -

Prerequisite(s)

IND203-MDP205

Course
Description

Quality Improvement Philosophies; Modeling Process Quality,
Statistical Process Control, Control Charts for Variables and
Attributes, Short Production Runs, Multivariate Quality Control, Auto
Correlation, Engineering Process Control, Economic Design of Charts,
Fill Control, Precontrol, Adaptive Schemes, Process Capability,
Specifications and Tolerances, Gage Capability Studies, Acceptance
Sampling by Attributes and Variables, International Quality
Standards.
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Course Title

Maintenance Management

Course Code IND306

Credit Hours 3

Contact Hours Lecture | 2 Tutorials \ 2 \ Lab. \ -
Prerequisite(s) IND201

Course Maintenance management overview, maintenance policies,

Description preventive maintenance planning, predictive maintenance planning,
computer applications, and case studies.
Course Title Computer Aided Design and Manufacturing CAD/CAM

Course Code

IND405

Credit Hours 3
Contact Hours Lecture \ 2 Tutorials \ - \ Lab. | 3
Prerequisite(s) MDP203

Course

The student learns how to use computer applications in the design

Description and manufacturing process. Computer programs are applied in areas
such as machining, material handling, and the integration of
computer aided design (CAD) with computer aided manufacturing
(CAM). Alab is included in program generation, simulation using CNC
machine and CIM cell.

Course Title Measurement Methods for Industrial Engineering

Course Code MDP407

Credit Hours 3

Contact Hours Lecture \ 2 \ Tutorials \ - \ Lab. | 3

Prerequisite(s) MDP103

Course

The characteristics and use of analog and digital instrumentation

Description applicable to industrial engineering problems. Statistical methods for
developing system specifications. Applications in physiological,
human performance and production process measurements are
considered.

Course Title Facility Planning

Course Code IND501

Credit Hours 3

Contact Hours Lecture \ 2 \ Tutorials \ 2 \ Lab. \ -

Prerequisite(s)

IND302-IND304

Course
Description

The student learns how to manipulate the physical organization of
work places and departments to optimize objectives such as material
movement, safety, and worker satisfaction. Computer solutions for
layout problems and mathematical models for location problems.
Algorithms to determine the optimum location of facilities. Special
considerations for multi-period, dynamic layout problems. Analytical
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models for the design and throughput performance evaluation of
material handling systems used in discrete parts flow production
facilities. Analysis of design and control issues for manual and
automated handling systems including lift trucks, micro-load
automatic storage/retrieval systems and automated guided vehicle
systems.

Course Title

Project Management Body of Knowledge

Course Code IND502

Credit Hours 3

Contact Hours Lecture | 2 ‘ Tutorials ‘ 2 ‘ Lab. ‘ -
Prerequisite(s) IND201

Course

Project management overview, PMBOK, Integration management,

Description scope management, time management, resource management, cost
management, communication management, risk management, etc.
ISO 10006, computer applications, and case studies.

Course Title Ergonomic and Human Factors Engineering

Course Code IND503

Credit Hours 3

Contact Hours Lecture ‘ 2 Tutorials | 2 ‘ Lab. ‘ =

Prerequisite(s) IND201

Course
Description

This is the student's first experience with the application of
ergonomics in engineering. The student learns about functional
anatomy and physiology of muscle and skeletal systems and their
relationship to work design. How to create job design, personnel
assignment, and work-rest scheduling based on physical work
capacity and job demands.

Course Title

Health-Safety-Environment Management

Course Code IND504

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | 2 ‘ Lab. ‘ -
Prerequisite(s) IND201

Course

Survey of occupational safety management methods, theories and

Description activities. Topics include: history of safety engineering,
management, and worker compensation; collection and critical
analysis of accident data; safety standards, regulations and
regulatory agencies; theories of self-protective behavior and
accident prevention; and analysis of safety program effectiveness.

Course Title Robotics and Flexible Manufacturing Systems

Course Code IND416

Credit Hours 3
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Contact Hours

Lecture ‘ 2 ‘ Tutorials ‘ 2 ‘ Lab. ‘ -

Prerequisite(s)

IND405

Course

This course is an overview of industrial robots, systems, concepts,

Description end effectors, computer control, specifications, Modelling,
justifications, and programming. The student learns principles and
applications of numerical control of machine tools.

Course Title Productivity Analysis & Improvements

Course Code IND410

Credit Hours 3

Contact Hours Lecture ‘ 2 Tutorials ‘ 2 ‘ Lab. ‘ -

Prerequisite(s)

IND302-IND304

Course

Introduction to quality engineering techniques commonly used for

Description performance measurement, productivity analysis, productivity
improvement techniques, and identification of best practice. Topics
include balanced scorecard, activity-based costing/management,
benchmarking, quality function deployment and data envelopment
analysis (DEA). Significant focus of the course is on the application of
DEA for identification of best practice.

Course Title | Product Design

Course Code | IND511

Credit Hours | 3
Contact Hours | Lecture ‘ 2 ’ Tutorials ‘ 2 ‘ Lab. ‘ =
Prerequisite(s) | IND201

Course
Description

The student learns to apply static design, analysis, specification, and
financial analysis to a specific product. There is a focus on integrating
machine tools, work holding, materials handling, processing,
measurement, and operator interface. The lab includes tool design,
modular tool construction, and virtual modeling of tooling systems.

Course Title

Computer Applications in Ind. Engineering

Course Code | IND508
Credit Hours | 3
Contact Hours | Lecture ‘ 2 ’ Tutorials ‘ = ‘ Lab. ‘ 3
Prerequisite(s) | IND201
Course | Computerized Maintenance Management - Computerized
Description | Production Management - Computerized Project Management -
Computerized Safety Management, etc.
Course Title | Solid Modeling and Rapid Prototyping

Course Code

IND509

Credit Hours

3

Contact Hours

Lecture ‘ 2 ’ Tutorials | - ‘ Lab. ’ 3
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Prerequisite(s)

MDP103

Course
Description

The student learns principles of solid modeling and 3D drafting.
Modeled objects include solids, wire frames, and pictorial
representation. Additional concepts include advance dimensioning,
tolerance, geometric dimensioning, drafting for production, and
techniques useful in rapid prototyping.

Course Title | Advanced Manufacturing Processes

Course Code | MDP409

Credit Hours | 3
Contact Hours | Lecture ‘ 2 Tutorials | 2 ‘ Lab. ‘ -
Prerequisite(s) | MDP307

Course | The student learns about metal casting, nonmetallic molding, joining
Description | processes, fabrication, and assembly. Manufacturing parameters,
design, and resultant effects of material structure and properties are
emphasized.
Course Title Project (1)
Course Code IND591
Credit Hours 3
Contact Hours Lecture ‘ = Tutorials | 6 ‘ Lab. ’ =

Prerequisite(s)

120 Credit Hours

Course

This course requires the students, working in teams, to take an actual

Description engineering project from the initial proposal stage through the
preliminary design phase. Students will conduct the necessary
activities and prepare the various documents needed to complete
the preliminary design.

Course Title Project (2)

Course Code IND592

Credit Hours 3

Contact Hours Lecture ‘ = Tutorials | 8 ‘ Lab. ’ -

Prerequisite(s) PCE504

Course

A continuation of IND591, the design process will continue from the

Description preliminary phase to the completion of a conceptual design of the
project. The students, working in teams, will prepare design criteria,
calculations, and representative engineering drawings of the
project’s major components. A list and general description of the
many details and other miscellaneous activities required to complete
the project will also be prepared.

Course Title Field Training |

Course Code IND380

Credit Hours 1
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Contact Hours

Lecture E | Tut./Lab. 3

Prerequisite(s)

80 Credit Hours

Days/Contact 15 Working Days/120 Hours.

Hours

Course Title Field Training Il

Course Code IND480

Credit Hours 1

Contact Hours Lecture ‘ - ‘ Tut./Lab. 3

Prerequisite(s)

120 Credit Hours

Days/Contact 15 Working Days/120 Hours.

Hours

Course Title Advanced Quality Management

Course Code IND413

Credit Hours 3

Contact Hours Lecture ‘ 2 Tutorials ‘ 2 ‘ Lab. ‘ =
Prerequisite(s) IND303

Course

This course provides students with the analytical and management

Description tools necessary to solve manufacturing quality problems and
implement effective quality systems. Topics include voice of the
customer analysis, the Six Sigma problem solving methodology,
process capability analysis, and measurement system analysis,
design of experiments, statistical process control, failure mode and
effects analysis, quality function deployment, and reliability analysis.

Course Title Reliability Engineering

Course Code IND451

Credit Hours 3

Contact Hours Lecture ‘ 2 Tutorials | 2 ‘ Lab. ‘ -

Prerequisite(s)

IND203-IND306

Course

Reliability concepts and methodology for modeling, assessing and

Description improving product reliability: common models for component and
system reliability; analysis of field and warranty data; component
reliability inference; repairable systems; accelerated stress testing
for reliability assessment; reliability improvement through
experimental design.

Course Title Advanced Engineering Economy

Course Code IND412

Credit Hours 3

Contact Hours Lecture ‘ 2 Tutorials | 2 ‘ Lab. \ -

Prerequisite(s) IND302
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Course Includes techniques of obtaining cost data, product costing, and

Description break-even analysis. Also introduces the student to fundamentals of
accounting.

Course Title Decision Support Systems

Course Code IND452

Credit Hours 3

Contact Hours Lecture | 2 Tutorials \ 2 \ Lab. \ -
Prerequisite(s) IND201

Course

This course covers development of decision support systems for

Description Industrial Engineering applications using two technologies: (i)
spreadsheet based systems using MS Excel and VBA for Excel and (ii)
web enabled systems using ASP .net. This course contains case
studies of applications of decision support systems in Industrial
Engineering and a student project to provide hands-on experience.

Course Title Value Engineering

Course Code IND450

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | 2 ‘Lab. ‘—

Prerequisite(s) IND302

Course

This course provides students with the technical and financial value

Description analysis techniques, value index, point system, contract evaluation,
and case studies.

Course Title Advanced Maintenance Management

Course Code IND552

Credit Hours 3

Contact Hours Lecture \ 2 | Tutorials \ 2 \ Lab. \ -

Prerequisite(s) IND306

Course

Advanced topics in reliability and maintainability. Examples include

Description models for component and system reliability, probabilistic design,
physics of failure models, degradation modeling and analysis;
models form maintainability and availability, and maintenance and
monitoring policies. Reliability centered maintenance applications.

Course Title Selected Topics in Industrial Engineering

Course Code IND550

Credit Hours 3

Contact Hours Lecture \ 2 \ Tutorials \ 2 \ Lab. \ -

Prerequisite(s)

Course
Description

Selected topics of current interest in industrial and operations
engineering.
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Course Title Advanced Safety Management

Course Code IND553

Credit Hours 3

Contact Hours Lecture \ 2 \ Tutorials \ 2 \ Lab. \ -
Prerequisite(s) IND304

Course

Lectures and case studies addressing advanced topics in

Description occupational and product safety management. Topics include:
analysis of human factors related to injury prevention; research
methods related to accident/incident data; safety standards
development; methods of risk assessment and reduction; and
advanced hazard communication. A wide variety of case studies are
analyzed.

Course Title Material Handling Systems

Course Code IND551

Credit Hours 3

Contact Hours Lecture \ 2 \ Tutorials \ 2 \ Lab. \ -

Prerequisite(s) IND201

Course
Description

Review of material handling equipment used in warehousing and
manufacturing. Algorithms to design and analyze discrete parts
material storage and flow systems such as Automated
Storage/Retrieval Systems, order picking, conveyors, automated
guided vehicle systems, and carousels.
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Code | Course | CR | Lec | Tut | Lab | Pre Req.
(A) Humanities & Social Science (Univ. Req.)
GEN101 | English Language 2 2 0 0
GEN102 [ Engineering & Society 2 2 0 0
GEN201 [ Technical Report Writing 2 2 0 0 | GEN101
GEN202 | Psychology & organization Behavior 2 2 0 0
GEN301 | Leadership and Management Skills 2 2 0 0
GEN302 | Professional Ethics 2 2 0 0
GEN401 | Legislations, contract and proc. management 2 2 0 0
GEN402 | Human Resources Management 2 2 0 0
(B) Mathematics & Basic Science
EMP101 | Engineering Mathematics (1) 3 2 2 0
EMP102 | Engineering Mathematics (2) 3 2 2 0 | EMP101
EMP201 | Engineering Mathematics (3) 312 2 0 | EMP102
EMP202 | Engineering Mathematics (4) 312 2 0 | EMP201
CPE101 | Computer Programming 3 2 0 3
EMP103 | Physics (1) 3 2 0 3
EMP104 | Physics (2) 312 0 3 | EMP103
EMP105 | Engineering Chemistry 3 2 0 3
EMP106 | Engineering Mechanics (1) 312 2 0
EMP107 | Engineering Mechanics (2) 312 2 0 | EMP106
MDP201 | Materials Science 3 2 0 3 | EMP105
EMP203 | Physics (3) 2 1 2 0 | EMP104
MDP204 | Mechanics & Testing of Materials 3 2 0 3 | MDP201
EMP301 | Organic Chemistry 2 1 2 0 | EMP105
(C) Basic Engineering Sciences (Faculty/Spec. Req.)
MDP101 | Engineering Drawing (1) 3 2 0 3
MDP102 | Engineering Drawing (2) 3 2 0 3 | MDP101
MDP103 | Production Technology & Workshops 3 2 0 3
MPE201 | Thermodynamics 3 2 0 3 | EMP103
MDP202 | Manufacturing Technology 2 1 0 3 | MDP103

58




MDP302 | Theory of Machines 2 1 2 0 | EMP107
EPM301 | Electrical Power Engineering 3 2 2 0 | EPM201
EPM302 | Electrical Engineering Il 2 1 2 0 | EPM201
MPE303 | Measurements & instrumentation Systems 3 2 0 3 | EMP104
ELC301 | Electronic Engineering 3 2 2 0 | EPM301
MPE202 | Fluid Mechanics 3 2 0 3 | EMP103
EPM201 | Electrical Engineering | 3 2 2 0 | EMP103
MPE301 | Heat & Mass Transfer 3 2 0 3 | MPE201
(D) Applied Engineering & Design
MPE302 | Applied Fluid Mechanics 3 2 2 0 | MPE202
MPE304 | Applied Thermodynamics 3 2 2 0 | MPE201
ESE401 | Sustainable Energy Utilization 2 1 2 0 | MPE201
EPM401 | Electrical Machines 3 2 0 3 | EPM301
MPE401 | Applied Heat & Mass Transfer 3 2 0 3 | MPE301
ESE404 | Bioenergy 3 2 2 0 | EMP301
ESE405 | Solar Energy 3 2 2 0 | ESE401
EPM402 | Power System Analysis 3 2 2 0 | EPM301
ESE502 | Wind Energy 3 2 2 0 | MPE302
ESE503 | Solar Cells Fundamentals 3 2 2 0 | ESE405
ESE504 | Power Stations 3 2 2 0 | MPE304
ESE506 | Energy Storage & Transmission 3 2 2 0 Ezgggi’
ESE403 | Energy & Conservation Management 3 2 2 0 | ESE401
(E) Computer Application & ICT
MDP203 | Computer Aided Mechanical Drawing 3 2 0 3 | MDP102
EPM501 | Power Electronics 3 2 0 3 | ELC301
MPE305 | Numerical Methods for Engineers 3 2 0 3 | EMP202
ESE501 | Energy Economics 2 1 2 0 | ESE401
MDP501 | Control Systems analysis & Design 3 2 0 3 | MDP401
ESE505 Computer Applications in Fluid Mechanics 2 1 0 3 '\Mﬂﬁiggg’
(F) Project & Practice
ESE591 | PROJECT (1) 3]0 6 0 | 120CR
ESE592 | PROJECT (2) 3]0 6 0 | ESE591
MDP301 | Machine Components Design 3 2 2 0 | MDP204
MDP401 | Vibration & Dynamics 3 2 0 3 | MDP302
ESE402 | Fuel & Advanced Combustion 3 2 0 3 | MPE304
ESE380 | Field Training | 1 0 0 3 | 80CR
ESE480 | Field Training Il 1 0 0 3 | 120CR

(G) Elective Subjects
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ESE410 | Hydraulic and Pneumatic systems 3 2 2 0 | MPE302

ESE411 | Selected topics in sustainable energy 3 2 2 0

ESEA12 égnic:glditioning & Refrigeration and Environmental 3 5 ) o | mpE301
ESE413 | Internal Combustion Engines 3 2 2 0 | ESE402
ESE510 | Energy Management 3 2 2 0 | ESE403
ESE511 Marine Energy Systems 3 2 2 0 | ESE401
ESE512 | Geothermal Energy 3 2 2 0 | ESE401
ESE513 Dynamic Uninterruptible Power Supply System 3 2 2 0 | EPM401
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Subject Area CR % NARS Requirements
A | Humanities and Social Sciences (Univ. Req.) 16 9.14 9-12%
B | Mathematics and Basic Sciences 40 | 22.86 20-26%
C | Basic Engineering Sciences (Faculty/Spec. Req.) 36 | 20.58 20-23%
D | Applied Engineering and Design 38 | 21.71 20-22%
E | Computer Applications and ICT 16 9.14 9-11%
F | Projects and Practice 17 9.71 8-10%
G | Electives subjects 12 6.86 6-8%
175 | 100

eyl iy yiall g3 0

(Aol lllato) uelazzdl polally ALl sl il

o Aol el 45Ul g A BN kit & gyl Ay e Ul Jpmmns )
16 el ooy o 8 basde dbd Gl Analoal) o Lillaze Clall S Of

A)br] lgarezg Bladian delu
No. Code Course CR Pre Req.
(A) Humanities & Social Science (Univ. Req.)
1 GEN101 | English Language 2 -
2 GEN102 | Engineering & Society 2 -
3 GEN201 | Technical Report Writing 2 GEN101
4 GEN202 Psychology & organization Behavior 2 -
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GEN301 Leadership and Management skills

GEN302 Professional Ethics

GENA401 Legislations, contract and procurement management

| N oo «n

NN |N|N

GENA402 Human Resources Management
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Code Course CR | Pre Req.
No. (B) Mathematics & Basic Science

1 EMP101 | Engineering Mathematics (1) 3 _
2 EMP102 | Engineering Mathematics (2) 3 EMP101
3 EMP201 | Engineering Mathematics (3) 3 EMP102
4 EMP202 | Engineering Mathematics (4) 3 EMP201
5 CPE101 Computer Programming 3 _
6 EMP103 | Physics (1) 3 _
7 EMP104 | Physics (2) 3 EMP103
8 EMP105 | Engineering Chemistry 3 -
9 EMP106 | Engineering Mechanics (1) 3 -
10 EMP107 | Engineering Mechanics (2) 3 EMP106
11 MDP201 | Materials Science 3 EMP105
12 EMP203 Physics (3) 2 EMP104
13 MDP204 | Mechanics & Testing of Materials 3 MDP201
14 EMP301 | Organic Chemistry 2 EMP105
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Code Course CR Pre Req.
No. (C) Basic Engineering Sciences (Faculty/Spec. Req.)
1 MDP101 Engineering Drawing (1) 3 _
MDP102 Engineering Drawing (2) 3 MDP101
MDP103 Production Technology & Workshops 3 _
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4 MPE201 Thermodynamics 3 EMP103
5 MDP202 Manufacturing Technology 2 MDP103
6 MDP302 Theory of Machines 3 EMP107
7 EPM301 Electrical Power Engineering 3 EPM201
8 EPM302 Electrical Engineering Il 2 EPM201
9 MPE303 Measurements & instrumentation Systems 3 EMP104
10 ELC301 Electronic Engineering 3 EPM301
11 MPE202 Fluid Mechanics 3 EMP103
12 EPM201 Electrical Engineering | 3 EMP103
13 MPE301 Heat & Mass Transfer 3 MPE201

sopsailly duddatll ) 2ol

o ol bl d8Uallg ddlall d_wai (§ u"‘jf)jﬂ—i.‘” d > e cIlall Jpaz é.]
':Mb ddulaidl Wl bl 29 S Jgull 4.:)&9-! lgro>9 Bdoian delw

Code Course CR Pre Req.
No. (D) Applied Engineering & Design

1 MPE302 | Applied Fluid Mechanics 3 MPE202
2 MPE304 | Applied Thermodynamics 3 MPE201
3 ESE401 Sustainable Energy Utilization 2 MPE201
4 EPM401 | Electrical Machines 3 EPM301
5 MPE401 | Applied Heat & Mass Transfer 3 MPE301
6 ESE404 Bioenergy 3 EMP301
7 ESE405 Solar Energy 3 ESE401
8 EPMA402 Power System Analysis 3 EPM301
9 ESE502 Wind Energy 3 MPE302
10 ESE503 Solar Cells Fundamentals 3 ESE405
11 ESE504 Power Stations 3 MPE304
12 ESE506 Energy Storage & Transmission 3 ESE403, ESE501
13 ESE403 Energy & Conservation Management 3 ESE401
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Code Course ‘ CR ‘ Pre Req.
No- (E) Computer Application & ICT
1 MDP203 | Computer Aided Mechanical Drawing 3 MDP102
2 EPM501 | Power Electronics 3 ELC301
3 MPE305 | Numerical Methods for Engineers 3 EMP202
4 ESE501 Energy Economics 2 ESE401
5 MDP501 | Control Systems analysis & Design 3 MDP302
6 ESE505 Computer Applications in Fluid Mechanics 2 MPE305, MPE302
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Code Course CR Pre Req.
No. (F) Project & Practice
1 ESE591 | PROJECT (1) 3 120 CR
2 ESE592 PROJECT (2) 3 ESE591
3 MDP301 Machine Components Design 3 MDP204
4 MDP401 | Vibration & Dynamics 3 MDP302
5 ESE402 Fuel & Advanced Combustion 3 MPE304
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Code Course Title Credit Hours Prerequisites
ESE380 Field Training | - 80 Credit Hours
ESE480 Field Training Il - 120 Credit Hours
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(G) Electives subjects

1 ESE410 Hydraulic and Pneumatic systems 3 MPE302
2 ESE411 Selected topics in sustainable energy 3

3 ESE412 Air Conditioning & Refrigeration and Environmental Control 3 MPE301
4 ESE413 Internal Combustion Engines 3 ESE402
5 ESE510 Energy Management 3 ESE403
6 ESE511 Marine Energy Systems 3 ESE401
7 ESE512 Geothermal Energy 3 ESE401
8 ESE513 Dynamic Uninterruptible Power Supply System 3 EPMA401
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. Credit Contact Hours .
Code Subject Marks Prerequisites
Hours Lec. | Tut | Lab
EMP101 | Engineering Mathematics (1) 3 2 2 - 100 ---
EMP103 | Physics (1) 3 2 - 3 100 --
EMP105 | Engineering Chemistry 3 2 - 3 100 -
EMP106 | Engineering Mechanics (1) 3 2 2 - 100 ---
MDP101 | Engineering Drawing (1) 3 2 - 3 100 ---
GEN101 | English Language 2 2 - - 100 -
17 12 4 9 600
() (o) Juadll
. Credit Contact Hours .
Code Subject Marks Prerequisites
Hours Lec. | Tut | Lab

EMP102 | Engineering Mathematics (2) 3 2 2 - 100 EMP101

EMP104 | Physics (2) 3 2 - 3 100 EMP103

EMP107 | Engineering Mechanics (2) 3 2 2 - 100 EMP106
CPE101 | Computer Programming 3 2 - 3 100 ---
MDP103 | Production Technology & Workshops 3 2 - 3 100 ---

MDP102 | Engineering Drawing (2) 3 2 - 3 100 MDP101
GEN102 | Engineering & Society 2 2 - - 100 ---

20 14 4 12 700
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. Credit Contact Hours .
Code Subject Marks Prerequisites
Hours Lec. | Tut | Lab
EMP201 | Engineering Mathematics (3) 3 2 2 - 100 EMP102
MPE201 | Thermodynamics 3 2 - 3 100 EMP103
MDP201 | Materials Science 3 2 - 3 100 EMP105
MDP202 | Manufacturing Technology 2 1 - 3 100 MDP103
MDP203 | Computer Aided Mechanical Drawing 3 2 - 3 100 MDP102
GEN201 | Technical Report Writing 2 2 - - 100 GEN101
16 11 2 12 600
3 el Ly
. Credit Contact Hours .
Code Subject Marks | Prerequisites
Hours Lec. | Tut | Lab
EMP202 | Engineering Mathematics (4) 3 2 2 - 100 EMP201
EMP203 | Physics (3) 2 1 2 - 100 EMP104
MPE202 | Fluid Mechanics 3 2 - 3 100 EMP103
MDP204 | Mechanics & Testing of Materials 3 2 - 3 100 MDP201
EPM201 | Electrical Engineering | 3 2 2 - 100 EMP103
GEN202 | Psychology & Organization Behavior 2 2 - - 100 -
16 11 6 6 600
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. Credit Contact Hours .
Code Subject Marks | Prerequisites
Hours Lec. | Tut | Lab

MPE301 | Heat & Mass Transfer 3 2 - 3 100 MPE201

MPE302 | Applied Fluid Mechanics 3 2 2 - 100 MPE202

ELC301 | Electronic Engineering 3 2 2 - 100 EPM301

EMP301 | Organic Chemistry 2 1 2 - 100 EMP105

MDP301 | Machine Components Design 3 2 2 - 100 MDP204

EPM302 | Electrical Engineering Il 2 1 2 - 100 EPM201
GEN301 | Leadership and Management skills 2 2 - - 100 ---

18 12 10 3 600
L el )l uad)l
Code Subject Credit Contact Hours Marks | Prerequisites
Hours Lec. | Tut | Lab
MPE303 Measurements & instrumentation 3 ) i 3 100 EMP104
Systems

MPE304 | Applied Thermodynamics 3 2 2 - 100 MPE201

EPM301 | Electrical Power Engineering 3 2 2 - 100 EPM201

MDP302 | Theory of Machines 3 2 2 - 100 EMP107

MPE305 | Numerical Methods for Engineers 3 2 - 3 100 EMP202
GEN302 | Professional Ethics 2 2 - - 100 -

17 12 6 6 600
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. Credit Contact Hours .
Code Subject Marks | Prerequisites
Hours Lec. | Tut | Lab
ESE401 | Sustainable Energy Utilization 2 1 2 - 100 MPE201
MDP401 | Vibration & Dynamics 3 2 - 3 100 MDP302
EPM401 | Electrical Machines 3 2 - 3 100 EPM301
ESE402 | Fuel & Advanced Combustion 3 2 - 3 100 MPE304
ESE4XX | Elective (1) 3 2 2 100 ---
Legislations, contract and procurement
GEN401 2 2 - - 100 ---
management
16 11 4 9 600
L el )l uad)l
Credit Contact Hours
Code Subject Marks | Prerequisites
Hours Lec. | Tut | Lab
ESE403 | Energy & Conservation Management 3 2 2 - 100 ESE401
MPE401 | Applied Heat & Mass Transfer 3 2 - 3 100 MPE301
ESE404 | Bioenergy 3 2 2 - 100 EMP301
ESE405 | Solar Energy 3 2 2 - 100 ESE401
ESE4XX Elective (2) 3 2 2 - 100 -
GEN402 | Human Resources Management 2 2 - - 100 ---
EPM402 | Power System Analysis 3 2 2 - 100 EPM301
20 14 10 3 700
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. Credit Contact Hours .
Code Subject Marks | Prerequisites
Hours Lec. | Tut | Lab
ESE501 Energy Economics 3 1 2 - 100 ESE401
ESE502 | Wind Energy 3 2 2 - 100 MPE302
MDP501 | Control Systems analysis & Design 3 2 - 3 100 MDP401
ESE503 | Solar Cells Fundamentals 3 2 2 - 100 ESE405
ESE5XX | Elective (3) 3 2 2 - 100 ---
ESE591 | Project (1) 3 - 6 - 100 120CR
18 10 14 3 600
. Credit Contact Hours .
Code Subject Marks Prerequisites
Hours Lec. | Tut | Lab
ESE504 | Power Stations 3 2 2 - 100 MPE304
Computer Applications in Fluid MPE305,
ESE505 . 2 1 - 3 100
Mechanics MPE302

ESE506 | Energy Storage & Transmission 2 - 100 ESE403, ESE501

ESE5XX | Elective (4) 2 - 100 -

3 2

EPM501 | Power Electronics 3 2 - 3 - ELC301
3 2
3

ESE592 | Project (2) - 6 - 100 ESE591

17 9 12 6 500
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Course Title Thermodynamics

Course Code MPE201

Credit Hours 3

Contact Hours Lecture | 2 | Tutorials | - [Lab. |3
Prerequisite(s) EMP103

Course
Description

Introduction (some processes that occur in equipment; power plant, vapor
compression refrigerator, ...) — Fundamental concepts and definitions
(Thermodynamic system and control volume — process and cycle — point and
path function — specific properties) — Properties and state of a Substance
(Pure substance — vapor, liquid, solid phase equilibrium — Independent
properties table) — Work and Heat (work done at moving boundary — work
system — Heat transfer modes) — First law of thermodynamics (control mass
and control volumes and their conservations) — Internal energy and
enthalpy — The second low of thermodynamics (heat engine and
Refrigerators — reversible process — Carnot cycle — ideal gas) — Entropy
system property — thermodynamic property relation — principle of increase
of entropy) — Irreversibility and Availability Processes (available energy,
reversible work, and availability and second-law efficiency) — Applications
for steady state and steady flow — Uniform flow and some processes.

Course Title

Materials Science

Course Code

MDP201

Credit Hours

3

Contact Hours

Lecture ‘ 2 Tutorials | - ‘ Lab. ‘ 3

Prerequisite(s)

EMP105

Course

Introduction to materials science, atomic structure, bonds, crystalline

Description structure, mechanical properties of materials, metals, ceramics, polymers,
composites, electrical, thermal, and magnetic properties of materials,
materials selection for engineering applications.

Course Title Manufacturing Technology

Course Code MDP202

Credit Hours 2

Contact Hours Lecture | 1 Tutorials | - ‘ Lab. ‘ 3

Prerequisite(s) MDP103

Course
Description

Introduction to Manufacturing Processes - Engineering Materials —
Metrology - Fundamentals of Metal Casting - Metal Casting Processes -
Powder Metallurgy - Forming (Hot and Cold Working of Metals) - Forming
(Forging, Extrusion) - Forming (Sheet Metal Working)- Material Removal
Processes (Turning, Drilling, Milling) - Material Removal Processes (Turning,
Drilling, Milling) - Material Removal Processes (Cutting Tools) - Joining
(Welding).
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Course Title Physics (3)

Course Code EMP203

Credit Hours 2

Contact Hours Lecture \ 1 Tutorials | 2 \ Lab. \ -
Prerequisite(s) EMP104

Course

Dipole-Electrical Capacity-Force acting on charges-electrical Insulators-

Description Polarization- X-Ray-Introduction to Lasers and nano materials.
Course Title Fluid Mechanics

Course Code MPE202

Credit Hours 3

Contact Hours Lecture ‘ 2 Tutorials | - ’ Lab. ‘ 3
Prerequisite(s) EMP103

Course

Fluid properties, fluid statics, fluid motion, pressure variations in fluid flows,

Description momentum principles, energy principles, dimensional analysis and
similitude, surface resistance, flow in conduits, flow measurements, drag,
and lift.

Course Title Organic Chemistry

Course Code EMP301

Credit Hours 2

Contact Hours Lecture ‘ 1 ‘ Tutorials ‘ 2 ‘ Lab. ‘ =

Prerequisite(s) EMP105

Course

Molecular composition and structure of organic compounds: determination

Description and calculation of empirical and molecular formulae, pictorial treatment of
hybridization. Organic Reaction Mechanisms: Bond formation and fission,
classification of reagents and reactions, reaction intermediates:
Carbocations, free radicals, carbanions. Substitution, additional and
elimination reaction. Stereochemistry Hydrocarbons: (aliphatic, alicyclic
and aromatic), structure and nomenclature. Homologous series, and
gradation of properties, preparation, reactions.

Course Title Mechanics & Testing of Materials.

Course Code MDP204

Credit Hours 4

Contact Hours Lecture | 2 \ Tutorials \ - \ Lab. \ 3

Prerequisite(s) MPD201

Course
Description

Definitions of stress and strain, uniaxial loading, torsion, bending moments
and shear forces in beams, bending stresses and shear stress in beams,
stress transformation, and compound stresses. Mechanical tests: tensile,
compression, shear, hardness, creep and fatigue.
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Course Title Electrical Engineering |

Course Code EPM201

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | 2 | Lab. \ -
Prerequisite(s) EMP103

Course
Description

SI units, electrical potential, resistance, Electric current and Ohm’s law,
Resistance in series, Voltage divider rule, Kirchhoff’s laws, Maxwell’s loop
current method, Mesh analyses, Nodal analyses, Superposition theorem,
Thevenin equivalent circuit, Norton equivalent circuit, Star/delta
transformation, Maximum power transfer theorem, Periodic functions,
Sinusoidal functions, Time shift and phase shift, The average and effective
values, Nonperiodic functions, The unit step function, The unit impulse
function, Damped sinusoids, random signals, Types of capacitors,
capacitors, Charging and discharging of a capacitor with initial charge. Self
inductance, Mutual inductance, coefficient of coupling, inductances in
series and parallel, Energy stored in magnetic field, rise of current in
inductive circuit, Thevenin’s and Norton’s Theorms, Superposition of AC
sources, AC Bridges, AC power, Complex power, Power factor
improvement, maximum power transfer, Poly-phase circuits, Three phase
systems, Y-A systems, High pass and Low pass filters networks, half power
frequencies, Ideal and Practical filters, Exponential Fourier series,
Applications in circuit analysis, Fourier transform of non-periodic
waveforms, Two port networks.

Course Title

Heat & Mass Transfer

Course Code

MPE301

Credit Hours

3

Contact Hours

Lecture \ 2 \ Tutorials \ - \ Lab. \ 3

Prerequisite(s)

MPE201

Course

Introduction to heat and mass transfer. Steady-state and unsteady-state

Description heat transfer. Steady-state and unsteady-state mass transfer. Interphase
transport and transfer coefficients. Convective heat and mass transfer.
Internal and external forced convection. Heat transfer equipment. Natural
convection. Boiling and condensation. Radiation heat transfer.

Course Title Measurements & Instrumentation Systems

Course Code MPE303

Credit Hours 3

Contact Hours Lecture | 2 \ Tutorials \ - \ Lab. \ 3

Prerequisite(s) EMP104

Course
Description

The selection and application of transducers; the dynamic response of
measurement systems; methods of data acquisition and recording;
uncertainty analysis; data reduction and presentation of results; and the
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different roles of measurements in engineering practice. The laboratory
provides hands-on experience with practical measurements of pressure,
temperature, strain, position and velocity.

Course Title Electronic Engineering

Course Code ELC301

Credit Hours 3

Contact Hours Lecture ‘ 2 ‘ Tutorials ‘ 2 ‘ Lab. ‘ -
Prerequisite(s) EPM301

Course
Description

Introduction to semiconductor materials and devices. DC, AC analysis of
transistor circuits (BJT, MOSFET). Amplifier circuits, bandwidth
considerations; feedback and stability. Operational amplifiers and
applications in filter and oscillator circuit design. Voltage regulator and
timer circuits. Switching properties of transistors and digital gates (Inverter,
NAND/AND, NOR/OR); overview of TTL and CMOS technologies.

Course Title

Theory of Machines

Course Code MDP302

Credit Hours 3

Contact Hours Lecture \ 2 \ Tutorials | 2 \ Lab. \ -
Prerequisite(s) EMP107

Course

Kinematics and dynamics of machinery; linkages, geometry of motion,

Description mobility; velocity and acceleration analysis by graphical, analytical, and
numerical techniques; static and dynamic force analysis in machinery;
engine analysis; flywheels; balancing; Governors; Cams; Clutches and
brakes; Gyroscope.

Course Title Machine Components Design

Course Code MDP301

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | 2 \ Lab. \ -

Prerequisite(s) MDP204

Course

The student learns about the design of linkages, cams, gears, gear trains,

Description welded and brazed joints, springs, shafts, Bears, Bearings and flexible
elements for both static and dynamic loads.

Course Title Applied Fluid Mechanics

Course Code MPE302

Credit Hours 3

Contact Hours Lecture ‘ 2 ‘ Tutorials | 2 ‘ Lab. ‘ -

Prerequisite(s) MPE202

Course
Description

Surface flow resistance — Boundary layer for laminar and turbulent flows -
Laminar and turbulent flows through pipes and calculation of friction and
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secondary losses — Different piping systems — Shock waves of compressible
fluids — One dimensional compressible flow — Isentropic flow — Fluid flow
measurements — Introduction to hydraulic machines.

Course Title Applied Thermodynamics

Course Code MPE304

Credit Hours 3

Contact Hours Lecture ‘ 2 ‘ Tutorials ‘ 2 ‘ Lab. ‘ -
Prerequisite(s) MPE201

Course
Description

Introduction &Review: First law of thermodynamics- reversible
thermodynamic processes- Second Law of Thermodynamics: Kelvin-Planck
Statement- Celsius Statement- Heat engine — Reversed engine
(Refrigerator-heat pump)- Carnot cycle-Entropy: Clausius inequality-
Entropy-Entropy changes in reversible processes- principle of increase
entropy -Availability &lrreversibility-Steam Cycle: Simple steam cycle
(Rankine cycle)- Reheat cycle- Regenerative cycle-Air standard cycle: Otto
cycle- Diesel Cycle- Dual Cycle-simple gas turbine cycle - Refrigeration cycle-
Gas mixtures General considerations and mixtures of ideal gases--simplified
model of mixture involving gases and vapor- the first law applied to gas-
vapor mixture Thermodynamic relations: The Clapeyron Equation- Maxwell
relations-Some thermodynamic relation involving Enthalpy, internal energy
and entropy- Chemical reaction: Fuels-Combustion process

Course Title

Electrical Power Engineering

Course Code

EPM301

Credit Hours

3

Contact Hours

Lecture | 2 Tutorials | 2 ‘Lab. ‘-

Prerequisite(s)

EPM201

Course

Transmission line parameters, Short, medium and long transmission lines,

Description the transmission line as two-port networks, Power flow on transmission
lines, Travelling wave, Underground cables construction, types, parameters
and ampacity calculations, Cable testing and fault locating, Grounding
systems.

Course Title Electrical Engineering Il

Course Code EPM302

Credit Hours 2

Contact Hours Lecture | 1 Tutorials | 2 ‘ Lab. ’ -

Prerequisite(s) EMP201

Course
Description

Alternating voltages and currents, AC circuit theories, Ac power and power
factor correction, polyphase circuits, Frequency response, Filters and
Resonance, Two port networks, Fourier method.
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Course Title Electrical Machines

Course Code EPMA401

Credit Hours 3

Contact Hours Lecture | 2 | Tutorials | - [Lab. |3
Prerequisite(s) EPM301

Course
Description

D.C. Generators (Types and Characteristics), Open Circuit Characteristic of a
D.C. Generator, Characteristics of a Separately Excited D.C. Generator,
Voltage Build-Up in a Self-Excited Generator, Critical Field Resistance for a
Shunt Generator, Critical Resistance for a Series Generator, Characteristics
of Series Generator, Characteristics of a Shunt Generator, Critical External
Resistance for Shunt Generator, Critical Speed (NC), Compound Generator
Characteristics, Voltage Regulation, Parallel Operation of D.C. Generators,
D.C. Motors, Back E.M.F., Voltage and power equations of D.C. Motor,
Condition For Maximum Power, Types of D.C. Motors, Armature and shaft
Torque of D.C. Motor, Brake Horse Power, Speed of a D.C. Motor, Efficiency
of a D.C. Motor, Speed Control of D.C. Motors, Transformer, Theory of an
Ideal Transformer, Practical Transformer, Practical Transformer on Load,
Equivalent circuit, Voltage Regulation, Transformer Tests, Efficiency of a
Transformer, Condition for Maximum Efficiency, All-Day Efficiency, Types of
Transformers, Cooling of Transformers, Autotransformer, Parallel
Operation of Single-Phase Transformers, Three-Phase Transformer. Three-
phase synchronous machines: types, characteristics phasor diagram, power,
torque, voltage regulation and efficiency, modes of operation. Three-phase
induction machines: theory and principles, equivalent circuit and phasor
diagram, characteristics, power, torque, efficiency, stability and dynamic
behavior, modes of operation.

Course Title

Applied Heat & Mass Transfer

Course Code

MPE401

Credit Hours

3

Contact Hours

Lecture \ 2 Tutorials \ - \ Lab. \ 3

Prerequisite(s)

MPE301

Course
Description

Fourier conduction equation, cylindrical and spherical surfaces, application
on simple and compound walls. Critical radius of insulation. Extended
surfaces (fins), Unsteady conduction for lumped and unlumped systems.
General conduction equations for two and three dimensional for steady and
unsteady cases. Study of parameters affecting convection, relations for free
and forced convection for inner and outer surfaces. Heat exchangers.
Plank's theory for thermal radiation, view factors and surface properties to
identify surface resistance. Draw equivalent electric circuits. Radiation from
gases and emissivity charts for H,O and CO,. Mass transfer.
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Course Title

Sustainable Energy Utilization

Course Code ESE401

Credit Hours 2

Contact Hours Lecture \ 1 \ Tutorials \ 2 \ Lab. \ -
Prerequisite(s) MPE201

Course
Description

The purpose of this course is to discuss the energy utilization in society in
light of what is considered as (environmentally, and otherwise) sustainable
practice, with special focus on technologies used for satisfying a broad
range of cooling demands, as well as technologies used for space-
conditioning (heating/cooling, ventilating) in the built environment. The
course indludes: Part |: Energy Systems - Energy system definition - A
deregulated European electricity market - Duration graphs - Energy
production, transmission and utilization - National energy systems -
Industrial energy systems - The building as an energy system. Part Il
Building energy systems - Indoor air quality and thermal comfort - The
energy balance of a building - Heat and moisture transmission in buildings -
Solar radiation, heating load and cooling load - Power and energy
calculations - Heating systems, principles and applications - Ventilation
systems, principles and applications -  Air distribution in rooms,
displacement and mixing ventilation systems - Introduction to building
energy systems simulation.

Course Title

Bioenergy

Course Code

ESE404

Credit Hours

3

Contact Hours

Lecture \ 2 Tutorials | 2 \ Lab. \

Prerequisite(s)

EMP301

Course
Description

Introduction - Types of Bio-resources - Potential - Characteristic of Bio-
resources - Origin, characteristics, use, cost, advantages and disadvantages
of different biomass resources: agricultural energy crops, woody
crops/trees, crop residues, forest residues and thinning, and animal waste.
technologies for producing biofuels such as ethanol, biodiesel and bio-oils,
including corn-to-ethanol, sugar cane to ethanol (Brazil), biodiesel from oil
crops like soybeans, ethanol from ligno-cellulosic biomass, and bio-oils from
fast pyrolysis of fibrous biomass. Costs, uses and markets for biofuels.
Technology and Applications (Thermal, Chemical and Biochemical
Conversion). technologies for producing biopower, including combustion
and/or gasification — steam or gas turbines, fuel cells, and anaerobic
digestion of manures to produce methane.

Course Title

Solar Energy

Course Code

ESE405
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Credit Hours 3
Contact Hours Lecture ‘ 2 Tutorials | 2 ‘ Lab. ‘ -
Prerequisite(s) ESE401

Course

Study of solar thermal energy: Its intensity in outer space and the

Description calculation of the solar intensity on earth with different models. Availability
and usability of solar energy. Study of solar angles, Shades and the equation
of time. Theory of the flat plate collector, transmission through glass, heat
loss calculations and definitions of all parameters involved in collector
performance. Solar concentrators: Solar | (Heliostat), Point concentrators,
Parabolic through, Fresnel concentrators. Thermal performance, heat
transfer coefficients, efficiencies. Array design and energy conversion.
photovoltaic, solar tracking and solar satellite systems

Course Title Energy Conversion and Environmental Protection

Course Code ESE501

Credit Hours 3

Contact Hours Lecture | 2 \ Tutorials | 2 \ Lab. \ -

Prerequisite(s) ESE403

Course
Description

Energy and Society - Forms of Energy - Measurement of Energy - Sources of
Energy — Power - Energy Use of Some Home Appliances - Energy Supply and
Demand - Global Energy Consumption — Egypt Energy Consumption -
Growth in the Energy Demand - Energy Reserves - Energy Efficiency - What
is Thermal Energy and How is It Measured - Energy and the Environment -
Products of Combustion - Heath and Environmental - Effects of the Primary
Pollutants - Secondary Pollutants - Home Heating Basics - Mechanisms of
Heat Loss or Transfer - Conduction Heat Losses - Calculation of Home Heat
Loss - Fuel Choices for Home Heating - Energy Costs - Home Heating Systems
- Central Ducted Air Systems - Radiant Heating Systems - Direct or In Situ
Heating Systems - Cooling and Heating/Cooling Systems - Heat Movers -
Ground Source (Geothermal) Heat Pumps - Solar Energy for Home Heating
- Home Heating: Your “Power” in the Environmental Protection - Home
Cooling - How do We Measure Humidity? - How does an Air Conditioner
Work? - Types of Air Conditioners - Saving Energy - Home Cooling: Your
“Power” in the Environmental Protection — Windows — Lighting —
Appliances.

Course Title

Wind Energy

Course Code

ESE502

Credit Hours

3

Contact Hours

Lecture \ 2 \ Tutorials \ 2 \ Lab. \ -

Prerequisite(s)

MPE302

Course
Description

Windmills and Wind Turbines, Global Installations, Wind Energy System
Components, Blades, hub, nacelle, Gearbox, generator, brakes, Tower,
foundation, control system, Turbine Design, Drivetrain Components,
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General Principles Primer (stress, strain, vibrations), Rotor Dynamics, Power
Converters and Ancillary Equipment, Wind Turbine Control, Wind Farm
Feasibility Studies, Wind Turbine Siting, Noise Issues.

Course Title Solar Cells Fundamentals

Course Code ESE503

Credit Hours 3

Contact Hours Lecture ‘ 2 ‘ Tutorials ‘ 2 ‘ Lab. ‘ -
Prerequisite(s) ESE405

Course
Description

Sunlight energy, photovoltaic devices, energy conversion, solar radiation
measurement, Applications, Principles of solar cell operation, structure,
electrical and optical characteristics, equivalent circuit, Crystalline silicon
solar cells, Thin film technologies for PV, Energy production by a PV array,
Energy balance in stand <alone PV systems, Standards, calibration and
testing of PV modules and solar cells, PV system monitoring, Safety
considerations in PV Systems, Site assessment, System design. Maximizing
cell efficiency, Solar cell construction, Types and adaptations of
photovoltaics, Photovoltaic circuit properties, Applications and systems,
Social and environmental aspects

Course Title

Energy Storage & Transmission

Course Code

ESE506

Credit Hours

3

Contact Hours

Lecture | 2 Tutorials | 2 \Lab. \

Prerequisite(s)

ESE403, ESE501

Course

Introduction to energy resources, conversion, transmission & distribution,

Description consumption. Forms of energy: Units of energy and power and important
physical constants, Conservation of energy, energy conversion techniques.
Electricity generation, transmission and storage. Energy consumption;
Domestic and Industrial. Case studies. Introduction to green energy policy
and climate change mitigation. Renewable energy systems: Wind power,
Hydropower, Solar, Biomass and Biofuel, Geothermal. Case studies of major
installations. Economics and politics of renewable energy systems. The
structure, design and efficiency of electrical transmission grids will be
introduced. Power electronic devices and their use in energy storage and
conversion will be presented. Emphasis will be on the development of an
integrated approach for the storage and transmission of energy and cost
versus efficiency trade-off analysis of such systems.

Course Title Power Stations

Course Code ESE504

Credit Hours 3

Contact Hours Lecture | 2 ’ Tutorials | 2 ‘ Lab. ‘ -

Prerequisite(s) MPE304
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Course Steam power plants (Analysis of steam cycles (Rankine cycle, End

Description conditions, Reheat cycle, Regenerative cycle, Power plant development,
and Cogeneration) — Plant components (Turbines — Steam generators —
Ancillary Systems) — Thermal analysis and power plant performance — Plant
Operation and Control. Gas turbine power plant (simple plant components
— Thermal Analysis and performance of each component (Intercooling —
Reheat — Regenerative — Water injection). Steam/Gas turbine power plant
(Combined Cycle). Desalination Plants (Principles of Sea water desalination
— Operational techniques of thermal desalination — Desalination process
categories — Multi-Effect Distillation (MED) — Multi-Stage Flash Distillation
(MSF) — Reverse Osmosis (RO) — Forward Reverse Osmosis (FRO) — Plant
economy and selection).

Course Title Power Electronics

Course Code EPM501

Credit Hours 3

Contact Hours Lecture ‘ 2 ’ Tutorials ‘ 2 ‘ Lab. ‘ =

Prerequisite(s) ELC301

Course

Power semiconductor devices: types, construction, characteristics and

Description rating values. Operation and performance analysis of single-phase and
three-phase uncontrolled, controlled and semi-controlled rectifier circuits
with different loads. Effect of supply and load inductances on the
performance of rectifier circuits. Operation and performance analysis of
single-phase voltage-source inverter circuits. Electronic control circuits of
alternating voltage: methods of control, operation and performance
analysis of single-phase and three-phase alternating voltage regulators. DC
chopper circuits: operation, performance analysis of step-down and step-
up chopper circuits. Performance analysis of direct voltage regulators.

Course Title Energy Economics

Course Code ESE501

Credit Hours 2

Contact Hours Lecture |1 Tutorials \ 2 \ Lab. \ -

Prerequisite(s) ESE401

Course Principles of economical science and engineering economy — Cost

Description

estimating and cost terminology — Interacting between markets and the
environment — Economics of renewable resources — Feasibility of projects -
Environmental impacts - Economics of carbon — Economics of alternatives
and their relationship to sustainability energy - Economic analysis of a
transmission system, tariffs, power factor, all cthermal generation allocation
problem, hydro «thermal coordination, new energy resources. Transmission
access fees assessment and calculations. Computer Applications using
Microsoft Excel and MiniTab.
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Course Title

Computer Aided Mechanical Drawing

Course Code MDP203

Credit Hours 3

Contact Hours Lecture | 2 | Tutorials | - [Lab. |3
Prerequisite(s) MDP102

Course

Lecture and labs intended to enable students to use computer aided

Description drafting and design software such as Autocad or Solidworks...etc. The
course Includes sections in machine members — Assembly and working
drawings — fits and tolerances — geometrical tolerances — surface texture —
welding symbols.

Course Title Numerical methods for engineers

Course Code MPE305

Credit Hours 3

Contact Hours Lecture ‘ 2 ‘ Tutorials | - ‘ Lab. ‘ 3

Prerequisite(s) EMP202

Course

Quantitative Engineering Activities: Analysis and Design Selected Categories

Description of Numerical Methods and Applications — Linearization — Finding Roots of
Functions — Solving Systems of Equations — Optimization — Numerical
Integration and Differentiation — Selected Additional Applications — Matlab
Example: Fixed Point Iteration — Matlab Example: Numerical Integration.

Course Title Energy & Conservation Management

Course Code ESE403

Credit Hours 3

Contact Hours Lecture | 2 ’ Tutorials ‘ = ‘ Lab. ‘ 3

Prerequisite(s) ESE401

Course

Energy management - Fuels and utilities — Electricity - Natural gas -Fuel oil —

Description Steam -Fuel comparison methods - Energy accounting - Calculating the
Energy Use Index - Analyzing consumption & evaluating -Energy
Conservation Opportunities - Types of Opportunities / Common measures -
Basic Test Instruments - Operation and Maintenance - Energy Management
Planning/Strategies - Pulling It All Together - Identify operation,
maintenance, and conservation priorities.

Course Title Vibration & Dynamics

Course Code MDP401

Credit Hours 3

Contact Hours Lecture | 2 \ Tutorials \ - \ Lab. \ 3

Prerequisite(s) MDP302

Course
Description

Mechanical Vibration: Introduction, Study and analysis of single and multi-
degree of freedom systems (transverse and torsional), Free undamped, Free
damped and forced vibration, Whirling of shafts, Design of vibration
absorber, Dynamic stresses, Critical speed of shafts, Vibration isolation,
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Vibration of two degree of freedom systems (free, forced), Vibration
absorber, Torsional vibrations (free, forced), Dynamic stresses, Equivalent
torsional systems: Geared system, Crank system, Vibration of multi <degree
of freedom systems (free, forced), Critical speeds of shafts: Shafts with
lumped masses, Shafts with distributed masses.

Course Title Computer Applications in Fluid Mechanics

Course Code ESE505

Credit Hours 2

Contact Hours Lecture ‘ 1 Tutorials ‘ - ‘ Lab. ‘ 3

Prerequisite(s)

MPE305, MPE302

Course

The course deals with how to set up and solve thermal-fluid problems with

Description the ANSYS/CFX computational fluid dynamics code. The course requires
each student to build a computational model of a practical thermal-fluids
problem using CFX. Students will learn how to use ANSYS/CFX modules by
recreating and modifying tutorials taken from the User Manual.

Course Title Project (1)

Course Code ESE591

Credit Hours 3

Contact Hours Lecture \ - \ Tutorials \ 6 \ Lab. \ -

Prerequisite(s)

120 Credit Hours

Course

This course requires the students, working in teams, to take an actual

Description engineering project from the initial proposal stage through the preliminary
design phase. Students will conduct the necessary activities and prepare the
various documents needed to complete the preliminary design.

Course Title Project (2)

Course Code ESE592

Credit Hours 3

Contact Hours Lecture \ - Tutorials | 6 \ Lab. \ -

Prerequisite(s) ESE591

Course

A continuation of ESE591, the design process will continue from the

Description preliminary phase to the completion of a conceptual design of the project.
The students, working in teams, will prepare design criteria, calculations,
and representative engineering drawings of the project’s major
components. A list and general description of the many details and other
miscellaneous activities required to complete the project will also be
prepared.

Course Title Field Training |

Course Code ESE380

Credit Hours 1

Contact Hours Lecture ‘ - ‘ Tut./Lab. ‘ 3
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Prerequisite(s)

80 Credit Hours

Days/Contact 15 Working Days/120 Hours

Hours

Course Title Field Training Il

Course Code ESE480

Credit Hours 1

Contact Hours Lecture ‘ - ‘ Tut./Lab. 3

Prerequisite(s)

120 Credit Hours

Days/Contact 15 Working Days/120 Hours

Hours

Course Title Control Systems Analysis & Design

Course Code MDP501

Credit Hours 3

Contact Hours Lecture \ 2 Tutorials | - \ Lab. \ 3
Prerequisite(s) MDP401

Course

Introduction - what is a system? - system fundamentals - types of systems -

Description the study of systems analysis - preparing for a career in systems analysis -
formal organization structure - tools of the systems analyst - system
modeling - traditional design tools - the planning phase — project
management - project concepts - need for project management - the analysis
phase - quantitative assessments - fact-finding techniques - the design phase
— input design and control — out put system design — system development —
system implementation — system evaluation and optimization. Computer
applications using MATLAB packages.

Course Title Fuel & Advanced Combustion

Course Code ESE402

Credit Hours 3

Contact Hours Lecture ‘ 2 ‘ Tutorials | - ‘ Lab. ‘ 3

Prerequisite(s) MPE304

Course
Description

This course aims to teach the basic principles of combustion highlighting the
role of chemical kinetics, fluid mechanics, and molecular transport in
determining the structure of flames. Students will become familiar with
laminar and turbulent combustion of gaseous and liquid fuels including the
formation of pollutants. They will also be briefly introduced to various
applications such as internal combustion engines, gas turbines, furnaces and
fires. This course will cover equilibrium compositions, flammability limits,
simple chemically reacting systems, detailed chemical kinetics, and the basic
theory underlying laminar and turbulent combustion for both premixed and
non-premixed cases. An introduction to droplet combustion, the concept of
mixture fraction for non-premixed flames, combustion in engines and gas
turbines as well as the formation of pollutants. Fire ignition, growth and
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spread will also be covered with respect to safety in buildings including the
hazards related to the formation of smoke and toxic products.

Course Title Hydraulic & Pneumatic Systems

Course Code ESE410

Credit Hours 3

Contact Hours Lecture ‘ 2 ‘ Tutorials ‘ 2 ‘ Lab. ‘ -
Prerequisite(s) MPE302

Course

This course introduces the basic components and functions of hydraulic and

Description pneumatic systems. Topics include standard symbols, pumps, control
valves, control assemblies, actuators, FRL, maintenance procedures, and
switching and control devices. Upon completion, students should be able to
understand the operation of a fluid power system, including design,
application, and troubleshooting.

Course Title Selected topics in Sustainable Energy

Course Code ESE411

Credit Hours 3

Contact Hours Lecture \ 2 Tutorials | 2 \ Lab. \ --

Prerequisite(s)

Course

Selected topics of current interest in energy engineering & Sustainable

Description Energy.

Course Title AC & Ref. and Indoor Environmental Control

Course Code ESE412

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | 2 \ Lab. \ --
Prerequisite(s) MPE301

Course
Description

Heating, Ventilating, Air Conditioning and refrigeration technology.
Psychrometric analysis: moist air properties, psychrometric chart, unit and
HVAC processes in conditioned spaces and equipment. Requirements for a
comfortable and healthy indoor environment: thermal comfort models, air
quality, air contaminants and their control, noise. Design requirements.
HVAC systems: their selection and application. Air cleaning and filtration, air
distribution and duct systems, air supply and removal from conditioned
spaces. Environmental controlled systems including heating, ventilation, air
conditioning and refrigeration (HVACR) emphasizing residential, -
Commercial and industrial applications. Maintenance personnel,
application engineering, sales, supervision, electronic temperature controls
specialists and environmental systems designers.

New indoor air quality requirements, increased residential and commercial
construction, phase-outs of CFC refrigerants, global competition within
developing countries, and the popularity of computerized controlled
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electronic refrigeration systems. Construction of additional agricultural food
storage and processing facilities.

Course Title Internal Combustion Engines

Course Code ESE413

Credit Hours 3

Contact Hours Lecture ‘ 2 ‘ Tutorials ‘ 2 ‘ Lab. ‘ -
Prerequisite(s) ESE402

Course
Description

Classification of internal combustion engines. The fuel «air standard cycle,
Deviations between the actual cycle and fuel air standard cycle, Combustion
chambers, Fuel properties and its impact on engine performance. Friction
and lubrication, Effect of engine operating conditions on friction loss, Engine
performance at constant speed, Effect of engine speed on friction loss,
Engine performance at variable speeds and constant load, Properties and
classification on engine lubricating oil, Testing of the lubricating oil, Oil
filters for the engines, Cooling loss, Effect of engine operating conditions on
cooling loss, Factors affecting the cooling of the engine surfaces,
Temperatures limit for the engine cooling surfaces, Engine cooling systems,
The engine actual thermal cycle. Performance map and the performance of
4 «stroke and 2 «stroke engines. Supercharging: methods, turbocharging,
matching of engine and supercharger. Ignition: Types and components,
Conventional and electronic ignition. Governors: Types, Components and
testing. Sources of pollutant emissions from internal combustion engines to
the atmosphere and the methods of reducing them

Course Title

Energy Management

Course Code

ESE510

Credit Hours

3

Contact Hours

Lecture | 2 Tutorials | 2 \Lab. \

Prerequisite(s)

ESE403

Course

General and detailed energy auditing procedures, audit pentagon, level of

Description responsibilities - Climatic conditions - Kyoto Protocol and the use of Carbon
Based Levies - Analysis of energy use, use of cost and consumption based
indices - Financial considerations - Price relationships and economics - Risk
and sensitivity - The role of the Energy Manager - Monitoring and targeting
techniques - Cusum plots - Contract Energy Management - The use of CHP -
The effect of Company Structure on the Role of Energy Management -
Energy Policy.

Course Title Marine Energy Systems

Course Code ESE511

Credit Hours 3

Contact Hours Lecture | 2 ‘ Tutorials | 2 ‘ Lab. ‘ --

Prerequisite(s) ESE401
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Course Introduction to Marine Energy Systems - Tidal, Wave. OTEC, Marine Current

Description — Potential - Operating Principles - System Components - Applications and
Case Studies - Basic Performance and Cost - Future Trends and Constraints.

Course Title Geothermal Energy

Course Code ESE512

Credit Hours 3

Contact Hours Lecture ‘ 2 Tutorials ‘ 2 ‘ Lab. ‘ -

Prerequisite(s) ESE401

Course
Description

Overview of Geothermal Energy, Introduction (conduction, convection and
radiation), Thermal Properties of Rock and Governing Equation, Heat
Transfer in rock - Thermal Properties of Rock and Governing Equation, Fluid
flow in rock (Fundamentals), Fluid Flow in Rock (Porous and Fractured Rock
Systems), Reservoir Geomechanics (hydraulic stimulation & other issues),
Direct Use of Geothermal Energy and Geothermal Heat Pump, Enhanced
Geothermal System (EGS), Climate Change and Emerging Subsurface
Engineering  Applications  (Geothermal, CO; Geosequestration,
Underground Storage System), Natural Geothermal Resources, Engineered
Geothermal Resources, Introduction and Operating Principle - Geothermal
Resource Potentials - System Components - Basic Performance and Cost -
Applications and Case Studies - Future Prospects, Constraints and Trends.

Course Title

Dynamic Uninterruptible power supply system

Course Code

ESE513

Credit Hours

3

Contact Hours

Lecture | 2 \ Tutorials \ 2 \ Lab. \ --

Prerequisite(s)

EPMA401

Course
Description

Common power problems - Technologies (Offline / standby, Line-
interactive, Online / double-conversion) - Other designs (Hybrid topology /
double conversion on demand, Ferro-resonant, DC power, Rotary) -
Applications ( N+1, Multiple redundancy, Outdoor use, Internal systems) -
Machine standards ( Measuring efficiency, Warranty) - Difficulties faced
with generator use - Communication - Batteries ( Common battery
characteristics and load testing, Testing of strings of batteries/cells, Series-
parallel battery interactions, Series new/old battery interactions).
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Code | Course | CR | Lec | Tut | Lab | Pre Req.
(A) Humanities & Social Science (Univ. Req.)
GEN101 | English Language 2 2 0 0 GENO099
GEN102 | Engineering & Society 2 2 0 0
GEN201 | Technical Report Writing 2 2 0 0 GEN101
GEN202 | Psychology & Organization Behavior 2 2 0 0
GEN301 | Leadership and Management Skills 2 2 0 0
GEN302 | Professional Ethics 2 2 0 0
GEN401 | Legislations, Contract and Procurement Management 2 2 0 0
GEN402 | Human Resources Management 2 2 0 0
(B) Mathematics & Basic Science
EMP101 | Engineering Mathematics (1) 2
EMP102 | Engineering Mathematics (2) 2 0 EMP101
EMP201 | Engineering Mathematics (3) 3 2 2 0 EMP102
EMP202 | Engineering Mathematics (4) 3 2 2 0 EMP201
EEC314 | Engineering Mathematics (5) 3 2 2 0 EMP202
EEC325 | Engineering Mathematics (6) 3 2 2 0 EMP202
EMP103 | Physics (1) 31210 3
EMP104 | Physics (2) 320 3 EMP103
EMP105 | Engineering Chemistry 3 2 0 3
EMP106 | Engineering Mechanics (1) 3 2 2 0
EMP107 | Engineering Mechanics (2) 3 2 2 0 EMP106
EEC221 | Electromagnetics (1) 3 2 2 0 EMP104
CPE101 | Computer Programming 3 2 0 3
(C) Basic Engineering Sciences (Faculty/Spec. Req.)

MDP101 | Engineering Drawing (1) 3 2 0 3
MDP102 | Engineering Drawing (2) 3] 2 0 3 MDP101
MDP103 | Production Technology & Workshops 3 2 0 3
MPE101 | Fluid and Thermal Systems 3 2 2 0 MPE104
EEC211 | Electric Circuits (1) 3 2 0 3 EMP104
EEC222 | Electric Circuits (2) 4 | 3 2 0 EEC211
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EEC223 | Electronics (1) 4 2 2 3 EEC211
EEC224 | Signals and Systems 4 2 2 3 EMP201
EEC324 | Communications Systems 3 2 2 0 EEC224
EEC312 | Electric Machines (1) 3 2 0 3 EEC222
EEC313 | Electric Power Systems (1) 3 2 2 0 EEC222
EEC322 | Electromagnetics (2) 2 2 0 0 EEC221
(D) Applied Engineering & Design
EEC414 | Electric Power Systems (2) 3 2 0 3 EEC313
EEC321 | Automatic Control (1) 3 2 2 0 EEC224
EEC323 | Electric Machines (2) 4 3 0 3 EEC312
EEC311 | Electronics (2) 3 2 0 3 EEC223
EEC411 | High Voltage Engineering (1) 3 2 0 3 EEC322
EEC412 | Industrial Controls (1) 3 2 0 3 | EEC213, EEC222
EEC413 | Power Electronics (1) 4 3 0 3 | EEC223, EEC222
EEC415 | Automatic Control (2) 3 2 0 3 EEC321
EEC422 | Digital Control 3 2 0 3 EEC415
EEC423 | Electric Drive Systems (1) 3 2 0 3 | EEC323, EEC413
EEC424 | Power Electronics (2) 3 2 0 3 EEC413
EEC513 | Power Systems Protection (1) 3 2 2 0 EEC414
(E) Computer Application & ICT
EEC212 | Structured Programming 3 2 0 3 CPE101
EEC213 | Logic Design 3 2 0 3 CPE101
EEC421 | Microcontrollers 4 3 0 3 | EEC213, EEC223
EEC512 | Robotics Engineering (1) 3 2 0 3 EEC223
EEC522 | Intelligent Control 3 2 0 3 EEC415
(F) Project & Practice
EEC315 | Electronic Measurements 3 2 0 3 EEC223
EEC413 | Laboratory Components of Power Electronics (1) 11]0 0 3 | EEC223, EEC222
EEC380 | Industrial Training (1) 3 0 0 9 60 Credits
EEC480 | Industrial Training (2) 3 0 0 9 100 Credits
EEC511 | Graduation Project (1) 2 1 0 3 120 Credits
EEC521 | Graduation Project (2) 2|10 0 6 EEC511
(G) Discretionary (institution character- identifying) subjects

EEC551 | Industrial Controls (2) 3 2 0 3 EEC412
EEC552 | Power Electronics (3) 3 2 2 0 EEC424
EEC553 | Embedded Systems 3 2 0 3 EEC421
EEC554 | Smart Grid 3 2 2 0 EEC424
EEC555 | Power System Control 3 2 0 3 EEC414, EEC415
EEC556 | Robotics Engineering (2) 3 2 0 3 EEC511
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EEC557 | Special Electrical Machines 3 2 2 0 EEC323
EEC558 | Electrical Drive Systems (2) 3 2 2 0 EEC423
EEC559 | Protection of Power Systems (2) 3 2 2 0 EEC513
EEC560 | Electric Power Plants 3 2 2 0 EEC414
EEC561 | Power Distribution Systems 3 2 2 0 EEC313
EEC562 | Modern Control Systems 3 2 0 3 EEC415
EEC563 | High Voltage Engineering (2) 3 2 0 3 EEC411
EEC564 | Utilization of Electric Energy 3 2 2 0 EEC313
EEC565 | Renewable Energy Systems 3 2 2 0 EEC413
EEC566 | Technology of Electric Power Station 3 2 2 0 MPE101
EEC567 | Selected Topics in Electrical/Control Engineering 3

EEC568 | Management of Energy Resources 2 2 0 0 EEC222
EEC569 | Operations research 2 2 0 0

EEC570 | Management of international business 2 2 0 0

EEC571 | Environmental Impacts of Electric Energy 2 2 0 0 EEC411
EEC572 | Electrical Safety 2 2 0 0

Ayl Ol piall e 2L

Aig)l lallatas Lgilyling el al) ducayddl o)y Biadl 295 amasd JLII Jsbandl o
abaxeNlg eudatdl 8392 Oloal dre gl

8392l Olaws A ldlaial (Souilly AL ygSI) dwdidy Ol)yie )95 Cand A5yl (16) J9d

92

Subject Area CR % NARS
Requirements
A | Humanities and Social Sciences (Univ. Req.) 16 9 9-12%
B | Mathematics and Basic Sciences 39 22 20-26%
C | Basic Engineering Sciences (Faculty/Spec. Req.) 36 21 20-23%
D | Applied Engineering and Design 38 22 20-22%
E | Computer Applications and ICT 16 9-11%
F | Projects and Practice 14 8-10%
G | Discretionary (Institution character-identifying) subjects 16 6-8%
175 | 100
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No. Code Course CR | PreReq.
(A) Humanities & Social Science (Univ. Req.)
1 GENO099 | English Language (a remedial course) 0 -
2 GEN101 | English Language 2 GENO099
3 GEN102 | Engineering & Society 2 -
4 GEN201 | Technical Report Writing 2 GEN101
5 GEN202 | Psychology & Organization Behavior 2 -
6 GEN301 | Leadership and Management Skills 2 -
7 GEN302 | Professional Ethics 2 -
8 GEN401 | Legislations, Contract and Procurement Management 2 -
9 GEN402 | Human Resources Management 2 -
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Code Course CR Pre Req.
No. (B) Mathematics & Basic Science
1 EMP101 | Engineering Mathematics (1) 3 -
2 EMP102 | Engineering Mathematics (2) 3 EMP101
3 EMP201 | Engineering Mathematics (3) 3 EMP102
4 EMP202 | Engineering Mathematics (4) 3 EMP201
5 EEC314 | Engineering Mathematics (5) 3 EMP202
6 EEC325 | Engineering Mathematics (6) 3 EMP202
7 | EMP103 | Physics (1) 3 -
8 EMP104 | Physics (2) 3 EMP103
9 EMP105 | Engineering Chemistry 3 -
10 | EMP106 | Engineering Mechanics (1) 3 -
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11 | EMP107 | Engineering Mechanics (2) EMP106
12 EEC221 | Electromagnetics (1) EMP104
13 CPE101 | Computer Programming -
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Code Course CR Pre Reg.
No. (C) Basic Engineering Sciences (Faculty/Spec. Req.)
1 MDP101 | Engineering Drawing (1) 3 -
2 MDP102 | Engineering Drawing (2) 3 MDP101
3 MDP103 | Production Technology & Workshops 3 -
4 MPE101 | Fluid and Thermal Systems 3 MPE104
5 EEC211 | Electric Circuits (1) 3 EMP104
6 EEC222 | Electric Circuits (2) 4 EEC211
7 EEC223 Electronics (1) 4 EEC211
8 EEC224 | Signals and Systems 3 EMP201
9 EEC324 | Communications Systems 3 EEC224
10 EEC312 | Electric Machines (1) 3 EEC222
11 EEC313 Electric Power Systems (1) 3 EEC222
12 EEC322 | Electromagnetics (2) 2 EEC221
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Code Course CR Pre Req.
No. (D) Applied Engineering & Design
1 EEC414 | Electric Power Systems (2) 3 EEC313
2 EEC321 | Automatic Control (1) 3 EEC224
3 EEC323 Electric Machines (2) 4 EEC312
4 EEC311 | Electronics (2) 3 EEC223
5 EEC411 | High Voltage Engineering (1) 3 EEC322
6 EEC412 Industrial Controls (1) 3 EEC213, EEC222
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7 EEC413 Power Electronics (1) 4 EEC223, EEC222
8 EEC423 Electric Drive Systems (1) 3 EEC323, EEC413
9 EEC415 | Automatic Control (2) 3 EEC321
10 EEC422 | Digital Control 3 EEC415
11 EEC424 | Power Electronics (2) 3 EEC413
12 EEC513 Power Systems Protection (1) 3 EEC414
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Code Course CR Pre Req.
No. (E) Computer Application & ICT
1 EEC212 | Structured Programming 3 CPE101
2 EEC213 Logic Design 3 CPE101
3 EEC421 Microcontrollers 4 EEC213, EEC223
4 EEC512 | Robotics Engineering (1) 3 EEC223
5 EEC522 Intelligent Control 3 EEC415
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Code Course CR Pre Req.
No. (F) Project & Practice
EEC315 Electronic Measurements EEC223
EEC380 | Industrial Training (1) 60 Credits
EEC413 Laboratory Components of Power EEC223, EEC222
Electronics (1)
4 EEC480 | Industrial Training (2) 100 Credits
5 EEC511 | Graduation Project (1) 120 Credits
6 EEC521 | Graduation Project (2) EEC511
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Code Course CR Pre Req.
No. G) Discretionary (institution character- identifying) subjects
1 EEC551 | Industrial Controls (2) 3 EEC412
2 EEC552 | Power Electronics (3) 3 EEC424
3 EEC553 Embedded Systems 3 EEC421
4 EEC554 Smart Grid 3 EEC424
5 EEC555 Power System Control 3 EEC414, EEC415
6 EEC556 | Robotics Engineering (2) 3 EEC511
7 EEC557 | Special Electrical Machines 3 EEC323
8 EEC558 | Electrical Drive Systems (2) 3 EEC423
9 EEC559 | Protection of Power Systems (2) 3 EEC513
10 EEC560 | Electric Power Plants 3 EEC414
11 EEC561 | Power Distribution Systems 3 EEC313
12 EEC562 | Modern Control Systems 3 EEC415
13 EEC563 | High Voltage Engineering (2) 3 EEC411
14 EEC564 Utilization of Electric Energy 3 EEC313
15 EEC565 Renewable Energy Systems 3 EEC413
16 EEC566 | Technology of Electric Power Station 3 MPE101
17 EEC567 | Selected Topics in Electrical/Control Engineering | 3
18 EEC568 Management of Energy Resources 2 EEC222
19 EEC569 Operations research 2
20 EEC570 | Management of international business 2
21 EEC571 | Environmental Impacts of Electric Energy 2 EEC411
22 EEC572 | Electrical Safety
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Credit Contact Hours .
Code Subject Marks Prerequisites
Hours Lec. | Tut | Lab
EMP101 | Engineering Mathematics (1) 3 2 2 - 100 ---
EMP103 | Physics (1) 3 2 - 3 100
EMP105 | Engineering Chemistry 3 2 - 3 100 -
EMP106 | Engineering Mechanics (1) 3 2 2 - 100 ---
MDP101 | Engineering Drawing (1) 3 2 - 3 100 ---
GEN101 | English Language 2 2 - - 100 ---
17 12 4 9 600
L el )l uad)l
Code Subject Credit Contact Hours Marks Prerequisites
Hours Lec. | Tut | Lab
EMP102 | Engineering Mathematics (2) 3 2 2 - 100 EMP101
EMP104 | Physics (2) 3 2 - 3 100 EMP103
EMP107 | Engineering Mechanics (2) 3 2 2 - 100 EMP106
CPE101 | Computer Programming 3 2 - 3 100 -
MDP103 | Production Technology & Workshops 3 2 - 3 100 ---
MDP102 | Engineering Drawing (2) 3 2 - 3 100 MDP101
GEN102 | Engineering & Society 2 2 - - 100 ---
20 14 4 12 700
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Credit Contact Hours
Code Subject Marks Prerequisites
Hours Lec. | Tut | Lab
EEC211 Electric Circuits (1) 3 2 - 3 100 EMP104
MPE101 Fluid and Thermal Systems 3 2 2 - 100 EMP104
EEC212 Structured Programming 3 2 - 3 100 CPE101
EEC213 Logic Design 3 2 - 3 100 CPE101
EMP201 Engineering Mathematics (3) 3 2 2 - 100 EMP102
GEN201 Technical Report Writing 2 2 - - 100 GEN101
17 12 4 9 600
L el )l Juad)l
) Credit Contact Hours .
Code Subject Marks Prerequisites
Hours Lec. | Tut | Lab
EEC221 | Electromagnetics (1) 3 2 2 - 100 EMP104
EEC222 | Electric Circuits (2) 4 3 2 - 100 EEC211
EEC223 | Electronics (1) 4 2 2 3 100 EEC211
EEC224 | Signals and Systems 3 2 2 - 100 EMP201
EMP202 | Engineering Mathematics (4) 3 2 2 - 100 EMP201
17 11 10 3 500
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Credit Contact Hours
Code Subject Marks Prerequisites

Hours Lec. | Tut | Lab
EEC311 | Electronics (2) 3 2 - 3 100 EEC223
EEC312 | Electric Machines (1) 3 2 - 3 100 EEC222
EEC313 | Electric Power Systems (1) 3 2 2 - 100 EEC222
EEC314 | Engineering Mathematics (5) 3 2 2 - 100 EMP202
EEC315 | Electronic Measurements 3 2 - 3 100 EEC211
GEN202 | Psychology & Organization Behavior 2 2 - - 100 -

17 12 4 9 600
L el )l uad)l
Code Subject Credit Contact Hours Marks Prerequisites

Hours Lec. | Tut | Lab
EEC321 | Automatic Control (1) 3 2 2 - 100 EEC224
EEC322 | Electromagnetics (2) 2 2 - - 100 EEC221
EEC323 | Electric Machines (2) 4 3 - 3 100 EEC312
EEC324 | Communications Systems 3 2 2 - 100 EEC224
EEC325 | Engineering Mathematics (6) 3 2 2 - 100 EMP202
GEN301 | Leadership and Management Skills 2 2 - - 100 -

17 13 6 3 600

6 dJ_o] M‘ OJ«_Q &3 Q?C-b._.,o WJJ._'S c\.;l_g G LSM‘ chJJ\ d u_jUaJ\ ‘55_53
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Industrial Training (1) (EEC380). For regulation and evaluation

scheme, please see course contents.
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Credit Contact Hours
Code Subject Marks Prerequisites

Hours Lec. | Tut | Lab
EEC411 | High Voltage Engineering (1) 3 2 - 3 100 EEC322
EEC412 | Industrial Controls (1) 3 2 - 3 100 EEC213, EEC222
EEC413 | Power Electronics (1) 4 3 - 3 100 EEC223, EEC222
EEC414 | Electric Power Systems (2) 3 2 - 3 100 EEC313
EEC415 | Automatic Control (2) 3 2 - 3 100 EEC321
GEN302 | Professional Ethics 2 2 - - 100 -

18 13 - 15 600
L el )l uad)l
Code Subject Credit Contact Hours Marks Prerequisites

Hours Lec. | Tut | Lab
EEC421 Microcontrollers 4 3 - 3 100 EEC223, EEC213
EEC422 | Digital Control 3 2 - 3 100 EEC415
EEC423 | Electric Drive Systems (1) 3 2 - 3 100 EEC323, EEC413
EEC424 | Power Electronics (2) 3 2 - 3 100 EEC413
GEN401 | Legislations, Contract and Procurement 2 2 - - 100 -

Management
15 11 - 12 500
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Industrial Training (2) (EEC480). For regulation and evaluation

scheme, please see course contents.
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Credit Contact Hours
Code Subject Marks Prerequisites
Hours Lec. | Tut | Lab
EEC511 | Graduation Project (1) 2 1 - 3 100 120 Credits
EEC512 | Robotics Engineering (1) 3 2 - 3 100 EEC223
EEC513 Power System Protection (1) 3 2 2 - 100 EEC414
EEC5xx | Select a course from the list “Elective 3 2 - 3 100 See electives
Courses (1)” tables
EEC5xx | Select a second course from the list 3 2 - 3 100 See electives
“Elective Courses (1)” tables
EEC5xx | Select a course from the list “Elective 2 2 - - 100 See electives
Courses (2)” tables
16 11 2 12 600
3 el Ly
Credit Contact Hours
Code Subject Marks Prerequisites
Hours Lec. | Tut | Lab
EEC521 | Graduation Project (2) 2 - - 6 100 EEC511
EEC522 | Intelligent Control 3 2 - 3 100 EEC415
EEC5xx | Select a third course from the list 3 2 - 3 100 See electives
“Elective Courses (1)” tables
EEC5xx | Select a fourth course from the list 3 2 - 3 100 See electives
“Elective Courses (1)” tables
EEC5xx | Select a second course from the list 2 2 - - 100 See electives
“Elective Courses (2)” tables
GEN402 | Human Resources Management 2 2 - - 100
15 10 - 15 600
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Course Title Electric Circuits (1)

Course code EEC211

Credit hours 3

Contact Hours Lectures ‘ 2 ‘ Tutorials | - | Lab. ‘ 3
Prerequisites EMP104

Basic DC circuit elements, series and parallel network, Ohm’s law and
15t and 2" Kirchoff’s laws, Nodal analysis, Mesh analysis, Basic

Topics network theorems (source transformation, super position theorem),
Thevenin’s theorem, Norton’s theorem, Maximum power transfer
Time response of R-L and R-C circuits.

Textbook/ C. K. Alexander and M. N. O. Sadiku, Fundamentals of Electric Circuits,

Reference 3rd Edition, MCGraw-Hill Higher Education, January 2007

Course Title Fluid and Thermal Systems

Course code MPE101

Credit hours 3

Contact Hours Lectures ‘ 2 ‘ Tutorials | 2 ’ Lab. ‘ -

Prerequisites EMP104

This course introduces the basic theories of two courses «¢the first is

Topics the thermodynamics and the second is the fluid mechanics to the
students of Electrical Engineering and Control
Yunus A. Cengel, Michael A. Boles, Thermodynamics: An Engineering

Textbook/ Approach, 5th Ed. McGraw-Hill College, Boston, MA, 2006

Reference Y. Cengel and John Cimbala, Fluid Mechanics Fundamentals and
Applications, 3" Ed. McGraw-Hill College, Boston, MA, 2013

Course Title Structured Programming

Course code EEC212

Credit hours 3

Contact Hours | Lectures ‘ 2 ‘ Tutorials | - ‘ Lab. ‘ 3

Prerequisites | CPEOO1

Program Structure, data types, Statements Syntax, expressions, Control

Topics structures, loops, Arrays, Objects, Methods, Applets, string
manipulation, File processing.

Textbook/ P. Deitel and H. Deitel, C++ How to Program (Early Objects Version), 9"

Reference ed., Prentice Hall 2013

Course Title Logic Design

Course code EEC213

Credit hours 3

Contact Hours | Lectures \ 2 \ Tutorials | - \ Lab. \ 3
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Prerequisites

CPEOO1

Binary system, Boolean Algebra, Logic Gates, Simplification of Boolean
Functions, Karnaugh Maps, Analysis of combinational Circuits, design

Topics of Binary Adders, Subtractors, Encoders, Decoders, Multiplexers,
Magnitude Comparators, Sequential Circuits, Flip-Flops, parallel load
registers, Shift Registers, Counters, Memory Units.

Textbook/ William Kleitz, Digital Electronics: A Practical Approach with VHDL,

Reference 9th ed., Prentice Hall 2013

Course Title Electromagnetics (1)

Course code EEC221

Credit hours 3

Contact Hours | Lectures \ 2 \ Tutorials \ 2 \ Lab. \ -

Prerequisites EMP104

Vector analysis, Electrostatic fields: Coulomb’s law and electric field
intensity, electric flux density, Gauss’s law and divergence, energy and
potential, conductors, dielectrics and capacitance, Poisson and Laplace

Topics equations. Steady magnetic fields: Magnetostatic fields: Biot-Savart’s
law, Ampere’s law, curl and Stokes’s theorem, magnetic flux density,
magnetic forces, Lorentz force, materials and inductance, series and
parallel resonance.

Textbook/ W. Hayt and J. Buck, Engineering Electromagnetics, 8t ed., McGraw-

Reference Hill, 2012

Course Title Electric Circuits (2)

Course code EEC222

Credit hours 4

Contact Hours | Lectures ‘ 3 ‘ Tutorials \ 2 ‘ Lab. -

Prerequisites EEC211

Topics

Alternating current fundamentals and generation, R.M.S value,
average value, form factor and crest factor, phasor concept,
relationship between current and voltage in resistors, capacitors and
inductor , the natural response for R-L circuit, the natural response of
R-C circuit, general solution of step response of R-L and R-C circuit,
sinusoidal response of series R-L, R-C, and R-L-C circuits, series
resonance, I to Y simplification, the node voltage method, the mesh
current method, Thevenin theorem, Complex power, maximum power
calculations in single phase. Three phase voltage sources, analysis of
the balanced Y-Y circuit, analysis of the Y-B, B-Y, and E-B circuits,
complex power calculation in three phase, unbalanced and four wire
three phase loads, unbalanced Y loads with neutral (wire
disconnected) or having Zo. Two-port network.

Textbook/
Reference

C. K. Alexander and M. N. O. Sadiku, Fundamentals of Electric

Circuits, 3™ Edition, McGraw-Hill Higher Education, January 2007
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Course Title Electronics (1)

Course code EEC223

Credit hours 4

Contact Hours Lectures \ 2 \ Tutorials | 2 | Lab. \ 3
Prerequisites EEC211

Semiconductors, p-n junction, diode current components, junction

Topics capacitance, junction diode as a circuit element, special p-n junctions,
bipolar junction transistor and field effect transistor, Thyristors.

Textbook/ A. S. Sedra, K. C. Smith, Microelectronic Circuits, 6% ed., Oxford

Reference University Press, 2009

Course Title Signals and Systems

Course code EEC224

Credit hours 3

Contact Hours Lectures | 2 \ Tutorials \ 2 \ Lab. \ -

Prerequisites EMP201

Continuous and discrete time signals, definition of basic signals, energy
and power of signals, transformation of independent variable, basic
system properties, linear time invariant systems representations,

Topics convolution, Fourier series (representation and properties),
continuous time Fourier transform, Laplace transform, frequency
response of linear time invariant systems, time response of linear time
invariant systems, discrete-time Fourier transform, sampling, z-
transform and its inverse, introduction to filter design.

Textbook/ E. W. Kamen and B. S. Heck, Fundamentals of Signals and Systems

Reference Using the Web and MATLAB, 3 ed., Pearson Hihgher Education, 2006

Course Title Electronics (2)

Course code EEC311

Credit hours 3

Contact Hours | Lectures \ 2 \ Tutorials | - \ Lab. \ 3

Prerequisites EEC223

Electronic amplifier theory, power amplifiers, Differential amplifiers,

Topics Operational amplifiers, filters and Oscillators.

Textbook/ A. S. Sedra, K. C. Smith, Microelectronic Circuits, 6" ed., Oxford
Reference University Press, 2009

Course Title Electric Machines (1)

Course code EEC312

Credit hours 3

Contact Hours | Lectures | 2 | Tutorials - | Lab. | 3
Prerequisites EEC222
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Definition of the magnetic terms, magnetic materials and the B-H curve,
Magnetic circuits principles, Electromechanical Energy Conversion
Principles, Force and torque equations in magnetic circuits,
Construction of a DC machine, EMF and torque equations in dc
machines, Armature windings and commutator design, Armature

Topics reaction and compensation techniques, Self-excitation of dc generators,
External characteristics of dc generators, Kind of losses of dc machine
and efficiency, Torque and speed characteristics of dc motor, Speed
control of dc motor, Starting of dc motors, DC Motor electrical braking
technique.

Textbook/ S. J. Chapman, Electric Machinery Fundamentals, 5" ed, MCGraw,

Reference 2012

Course Title Electric Power Systems (1)

Course code EEC313

Credit hours 3

Contact Hours | Lectures \ 2 \ Tutorials \ 2 \ Lab. |-

Prerequisites EEC222

Single line diagram of power system, the per unit system, Bus
admittance matrix, Bus impedance matrix, Power flow equations,
Gauss-Seidel power flow solution, Newton Raphson power flow
solution, Synchronous generator for power control, Tap changing

FORIES transformers, Non-linear function optimization, Economic dispatch
neglecting losses and no generator limits, Economic dispatch
neglecting losses and including generator limits, Economic dispatch
including lossess.

Textbook/ J. J. Grainger and W. D. Stevenson, Power System Analysis, McGraw-

Reference Hill Inerntional Editions, 1994

Course Title Engineering Mathematics (5)

Course code EEC314

Credit hours 3

Contact Hours Lectures | 2 ‘ Tutorials | 2 | Lab. | -

Prerequisites EMP202

Topics

Vector Algebra, Dot and cross product and their applications, Partial
Differentiation and Derivatives of vector functions. Gradient/
Divergence/curl/Laplacian. Line integrals, line integrals independent
of the path, exactness. Conservative vector fields. Double integrals in
Cartesian and polar coordinates, Green’s theorem, surface integrals,
Stokes’ theorem, triple integrals, Divergence (Gauss’ Theorem). Line
complex integrals / Cauchy’s integrals theorem, Zeros and poles of
analytic functions, residues and their evaluation. Residue theorem,
applications to real integral.

105




Textbook/

E. Kreyszig, Advanced Engineering Mathematics, John Wiley and

Reference Sons, New York 1999.
Course Title Electronic Measurements
Course code EEC315
Credit hours 3
Contact Hours | Lectures | 2 Tutorials | - \Lab. \3
Prerequisites EEC211
Measurement errors, Classical electromechanical instruments,

Electromechanical Ammeters, Voltmeters, and Ohmmeters, Digital
Voltmeters, Multimeters, and frequency meters, Inductance and

Topics capacitance measurements, Classical AC bridge methods, Analog and
digital Oscilloscopes, Power and Energy Measurement, Introduction to
transducers, Telemetry

Textbook/ David A. Bell, Electronic Instrumentation and Measurements, 3/e,

Reference Oxford University Press, 2013

Course title Automatic Control (1)

Course code EEC321

Credit hours | 3

Contact hours | Lectures | 2 \ Tutorials \ 2 | Lab. | -

Prerequisites | EEC224

Open loop systems and closed loop systems, transfer function and basic
system properties, block diagram reduction techniques, signal flow graph

reduction techniques, time response of 1t and 2" order systems,
modeling of some electrical, mechanical and thermal systems, system

Topics types and error constants, concept of stability analysis, concept and
effect of poles and zeros, frequency response analysis, polar plots,
concept of stability in control systems, Routh’s stability criterion, Nyquist
stability criterion, application of Nyquist stability criterion on Bode plots,
root locus method.

Textbook/ F. Golnaraghi and B. C. Kuo, Automatic control Systems, 9" ed., John

Reference Wiley & Sons, Inc. 2010

Course Title Electromagnetics (2)

Course code EEC322

Credit hours 2

Contact Hours | Lectures \ 2 \ Tutorials | - | Lab. | -

Prerequisites EEC221

Topics

Time-varying fields, Faraday's law, Lenz's law, Maxwell's equations,
power flow and Poynting theorem, skin effect concept, computation of
AC impedance, losses in ferromagnetic materials, electromagnetic
shielding.
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Textbook/

W. Hayt and J. Buck, Engineering Electromagnetics, 8th ed. McGraw

Reference Hill, 2012

Course Title Electric Machines (2)

Course code EEC323

Credit hours 4

Contact Hours | Lectures \ 3 \ Tutorials | - | Lab. | 3
Prerequisites EEC312

Single phase transformer (construction, principle of operation, No load
conditions, leakage reactance and equivalent circuit, voltage regulation,
losses and efficiency, impedance). Auto transformer, Principle of three
phase machines, Construction of 3-phase stator, and general layout of
three phase two pole full and short pitched winding, distribution and
pitch factor, MMF of one-phase and three-phase windings, Synchronous

Topics and rotor speed theory of action of three phase induction motor, Three
phase induction motors power flow, EMF and equivalent circuit, Torque
speed characteristics and starting, Effect of slip and stator voltage on
the performance, Three-phase synchoroneous Machines: Construction,
operation, equivalent circuit, phasor diagram, voltage regulation, power
delivered by a synchroneous generator, parallel operation, synchronsing
motors.

Textbook/ S. J. Chapman, Electric Machinery Fundamentals, 5" Edition, McGraw-

Reference Hill, 2012

Course Title Communications Systems

Course code EEC324

Credit hours 3

Contact Hours | Lectures | 2 | Tutorials \ 2 | Lab. | -

Prerequisites EEC224

Introduction to the concept of modulation, types and characteristics of
various modulation techniques, Amplitude modulation, Frequency

Topics modulation, Phase modulation, Pulse modulation, pulse code
modulation, Delta and Adaptive Delta modulation, Time division
multiplexing, Digital modulation techniques.

B.P. Lathi and Zhi Ding, Modern Digital and Analog Communication

Textbook/ th . : Lo
Systems, 4™ ed. The oxford Seris in Electrical and Computer Engineering,

Reference
2009

Course Title Engineering Mathematics (6)

Course code EEC325

Credit hours 3

Contact Hours | Lectures \ 2 \ Tutorials | 2 | Lab. \ -

Prerequisites EMP202
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Statistics, some basic definitions, Conditional probability. Bayes
theorem and total probability. Independent and dependent events.
Discrete probability distribution, Continuous probability distribution.
Mathematical expectation, Numerical methods: Finding roots using

Topics bisection method, Newton’s method, Solution of linear system of
equations using Gauess method and matrix decomposition, Solution of
partial D.E. (Heat and Wave equations), Lagrange and Newton
Interpolation methods.

Joe D. Hoffman, Numerical methods for engineers and scientists, 2™

Textbook/ edition, Marcel Dekker, Inc. New York, 2001

Reference John Schiller, R. Alu Srinivasanand Murray R. Spiegel, Schaum's Outline
of Probability and Statistics, 4th ed., McGraw Hill 2012.

Course Title Industrial Training (1)

Course code EEC380

Credit hours 3

Contact Hours | Lectures | - \ Tutorials | - \ Lab. \ 9

Prerequisites | 60 Credits

The student is required to spend a month in an industrial facility for
training that is relevant to his/her field of study. The department council
will assign a faculty member to set the training plan with the industrial
partner and to follow up on the student’s progress. At the end of the

Topics training period, the student is required to submit a report and give a
presentation before an examination panel from the department and/or
industrial partners. In the report and presentation, the student would
highlight the achievements and/or challenges s/he has gone through
during the training period.

60% of the student’s score is provided by the industrial training

Evaluation supervisor and the remaining 40% is determined based on: the student’s

scheme report, final presentation, and how well the student responds to the
examination board questions.

Course Title High Voltage Engineering (1)

Course code EEC411

Credit hours 3

Contact Hours | Lectures | 2 ‘ Tutorials - | Lab. ‘ 3

Prerequisites EEC322

Topics

Introduction to high voltage, uniform and non-uniform fields,
breakdown in gaseous insulation, breakdown in liquid insulation,
breakdown in solid insulation, generation of high voltage DC, generation
of high voltage AC, generation of impulse voltage, measurements for
different types of HV, sources and controlling of overvoltage in power
system.
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Textbook/

M. Naidu and V. Kamaraju, High Voltage Engineering, McGraw-Hill, 2nd

Reference ed. 1996

Course Title Industrial Controls (1)

Course code EEC412

Credit hours 3

Contact Hours | Lectures \ 2 \ Tutorials | - | Lab. \ 3

Prerequisites

EEC213, EEC222

Detecting sensors and actuating elements, Relay logic and their
applications, Introduction to PLCs, Types of PLCs and construction,

Topics Hardware configuration and descriptions, Programming and testing
basic functions, Programming and testing advanced functions, Industrial
Applications using PLCs.

Textbook

Ry Siemens Step-7 300 Manuals

Reference

Course Title Power Electronics (1)

Course code EEC413

Credit hours 4

Contact Hours

Lectures ‘ 3 ‘ Tutorials \ - | Lab. ‘ 3

Prerequisites

EEC223 .EEC222

Converter Classification, Power semiconductor switches, operation of
single-phase rectifier circuit (uncontrolled and controlled) fed from ideal

Topics and non-ideal supply with types of load. Performance and operation of
three phase rectifier circuit with different loads, Single- and three-phase
voltage-source inverters, PWM technique.

Textbook/ D. W. Hart, Introduction to Power Electronics, Prentice Hall, New Jersey,

Reference 2010.

Course Title Electric Power Systems (2)

Course code EEC414

Credit hours 3

Contact Hours | Lectures ‘ 2 ’ Tutorials \ - ’ Lab. ‘ 3

Prerequisites | EEC313

Topics

Transients in R-L series circuits, Internal voltage of loaded machines
under faults conditions, The selection of circuit breakers, The
symmetrical components of unbalanced phasors, Power in terms of
symmetrical components, Sequence circuits of & impedance,
Unsymmetrical faults on power systems and single line to ground faults,
Line to line faults and double line to ground faults, The stability problem,
Rotor dynamics and swing equation, The power equation and
synchronizing power coefficients, Equal-area criterion of stability, Step-
by-step solution of the swing curve, Factors affecting transient stability.
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Textbook/

J. J. Grainger and W. D. Stevenson, Power System Analysis, McGraw-Hill

Reference Inerntional Editions 1994
Course Title Automatic Control (2)
Course code EEC415
Credit hours 3
Contact Hours | Lectures \ 2 \ Tutorials | - \ Lab. \ 3
Prerequisites EEC321
compensation in control systems, lead, lag, and lead-lag pahse

compensation in frequency domain. State model of linear systems using
physical variables, State, space representation using phase variables,

Topics State, space representation using canonical variables, Properties of
transition matrix and solution of state equation, Poles, zeros, eigen values
and stability in multivariable system, Introduction to nonlinear control
systems, Describing function method, Nature and stability of limit cycle.

Textbook/ F. Golnaraghi and B. C. Kuo, Automatic control Systems, 9" ed., John

Reference Wiley & Sons, 2010

Course Title Microcontrollers

Course code EEC421

Credit hours 4

Contact Hours | Lectures \ 3 \ Tutorials | - | Lab. \ 3

Prerequisites

EEC223, EEC213

Introduction to one of the modern Microcontrollers used in industry,
Microcontroller basic structure, Microcontroller basic programming

Topics principles (Basic 10 design), Timers and Counters, PWM, Analogue
interfacing of Microcontrollers, Serial interfacing standards using RS-232
principles, Applications.

Textbook/ M. A. Mazidi, S. N. S. Naimi, AVR Microcontroller and Embedded

Reference Systems: Using Assembly and C, Pearson Higher Education, 2011.

Course Title Digital Control

Course code EEC422

Credit hours 3

Contact Hours | Lectures | 2 Tutorials | - |Lab. ‘3

Prerequisites EEC415

Topics

Review of z-transform, mapping s-plane to z-plane, discrete time control
systems and impulse sampling, zero order hold operation and transfer
function, constructing original signals from sampled signal. Pulse transfer
function od sampled control for open- and closed-loop systems, Transient
repsonse, Stability analysis of discrete-time systems, Direct digital control
design using root locus, Control design using emulation techniques, State-
space description of discrete time systems, Solution of discrete time state
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equations, Derivation of transfer function from state-space model, Digital
implementation of the P, PI, PID controller.

Textbook/ C. L. Phillips, T. Nagle, and A. Chakrabortty, Digital Control System
Reference Analysis & Design, 4" ed., Pearson Higher Education, 2014.

Course Title Electric Drive Systems (1)

Course code EEC423

Credit hours 3

Contact Hours | Lectures \ 2 \ Tutorials | - \ Lab. \ 3

Prerequisites

EEC323, EEC413

Elements of drive systems, Drive classifications and characteristics, Motor
ratings in drive systems, Load profiles and characteristics, DC motor drives

Topi

opics fed from single-phase controlled rectifiers and three-phase controlled
rectifiers.

Textbook/ R. Krishnan, Electric Motor Drives; Modeling, Analysis and Control,3rd

Reference Edition, Prentice Hall, 2001

Course Title Power Electronics (2)

Course code EEC424

Credit hours 3

Contact Hours Lectures \ 2 \ Tutorials | - | Lab. \ 3

Prerequisites EEC413

DC-DC converter. Performance of different DC-DC converters
(chopper, Buck, Boost, Buck-Boost, Cuk. DC power supplies (fly back

Topics converter, forward converter, push-pull converter), Control of DC
power supplies, single- and three-phase AC voltage controllers (control
methods- performance, operation).

D. W. Hart, Introduction to Power Electronics, Prentice Hall, New
Jersey, 2010.

Textbook/ M. H. Rashid, Power Electronics Circuits, Devices and Applications,

Reference Pearson Prentice Hall, 2004.

N. Mohan, T. M. Undeland and W. P. Robins, Power Electronics
Converters, Applications and Design, John Wiley & Sons, 2003.

Course Title Industrial Training (2)

Course code EEC480

Credit hours 3

Contact Hours | Lectures | - ‘ Tutorials | - Lab. 9

Prerequisites 100 Credits

Topics

The student is required to spend a month in an industrial facility for
training that is relevant to his/her field of study. The department council
will assign a faculty member to set the training plan with the industrial
partner and to follow up on the student’s progress. At the end of the
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training period, the student is required to submit a report and give a
presentation before an examination panel from the department and/or
industrial partenrs. In the report and presentation, the student would
highlight the achievements and/or chalanges s/he has gone through
during the training period.

60% of the student’s score is provided by the industrial training supervisor

Evaluation and the remaining 40% is determined based on: the student’s report, final

scheme presentation, and how well the student responds to the examination
board questions.

Course Title Graduation Project (1)

Course code EEC511

Credit hours 2

Contact Hours Lectures \ 1 \ Tutorials | - | Lab. \ 3

Prerequisites 120 credit

The final year project extends over two semesters, Topics will depend
on students’ and supervisor’s interest, Computer models and

Topics simulation or design and experimentation should be carried out.
Students are required to give a seminar to discuss the project results
and submit a final report.

Textbook/ Relevent material related to project is selected by the project

Reference instructor and the students

Course Title Robotics Engineering (1)

Course code EEC512

Credit hours 3

Contact Hours | Lectures \ 2 \ Tutorials | - | Lab. \ 3

Prerequisites EEC223

Introduction to Robotics, Types of robots and configurations, Spatial
descriptions and transformations, Robot kinematics, Robot dynamics,

“Topics Trajectory planning, Robotic sensors and actuators, Economic factors and
guality on performance, Safety for robotic installations, Introduction to
robot vision.

J. Craig, Introduction to Robotics: Mechanics and Control, Prentice Hall,
2005.

Textbook/ S. B. Niku, Introduction to Robotics: Analysis, Control, Applications, John

Reference Wiley, 2011.

M. W. Spong, S. Hutchinson and M. Vidyasagar, Robot Modelling and
Control, Wiley, 2005.

Course Title Power System Protection (1)

Course code EEC513

Credit hours 3

Contact Hours | Lectures | 2 \ Tutorials | 2 \ Lab. -
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Prerequisites

EEC414

Zones of protection and general principles of protection, Types of relays
and construction of over current relays, Directional relays, Earth fault

Topics protection, Differential protection, Protection of transformers, Protection
of motors, Protection of generators, Protection of line and distance
protection, Circuit breakers and Fuses study, Instrument transformers.

UEHETEY P. M. Anderson, Power System Protection, Wiley, Interscience 1999

Reference

Course Title Graduation Project (2)

Course code EEC521

Credit hours 2

Contact Hours | Lectures | - \ Tutorials | - | Lab. \ 6

Prerequisites EEC511

This course is a continuation of final year Graduation Project (1) course.
The final year project extends over two semesters. Topics will depend on

Topics students’ and supervisors’ interest. Computer models and simulation or
design and experimentation should be carried out. Students are required
to give a seminar to discuss the project results and submit a final report.

Textbook/ Relevant material related to project is selected by the project instructor

Reference and the students

Course Title Intelligent Control

Course code EEC522

Credit hours 3

Contact Hours | Lectures \ 2 \ Tutorials | - \ Lab. \ 3

Prerequisites EEC415

Artificial intelligence basics, fuzzy set theory, fuzzy logic controllers (e.g.
fuzzy Pl & PID), Neural networks introduction, perception model,
classification problem, multilayer networks, Feed forward networks, back

Topics propagation learning algorithms, recurrent networks, radial basis
networks, neural network control. Neuro-fuzzy systems, introduction to
optimization methods such as particle swarm optimizations and ants
colony, application examples.

D. A. White and D. A. Sofge, Handbook of Intelligent Control: Neural,

Textbook/ . .

Fuzzy, and Adaptative Approaches, Van Nostrand Reinhold Company,

Reference
1992.

Course Title Industrial Controls (2)

Course code EEC551

Credit hours 3

Contact Hours | Lectures ‘ 2 ‘ Tutorials ‘ - ‘ Lab. ‘ 3

Prerequisites | EEC412
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Human Machine Interface (HMI) Devices (operator control and monitoring
systems): Introduction to HMI, Graphic design, Logging and displaying tags,
Alarms, Recipes, Structures and faceplate, User Administration, Transferring

Topics project to HMI device. Introudction to Supervisory Control and Data
Acquisition: Tags and tag logging system, Graphics designer, Alarm logging
system, Trends and tables. Industrial application examples.

UEHETEY Siemens Step-7 300 Manuals

Reference

Course Title Power Electronics (3)

Course code EEC552

Credit hours | 3

Contact Hours | Lectures \ 2 \ Tutorials \ 2 \ Lab. -

Prerequisites | EEC424

. Resonant converter, power semiconductor switches (power losses
Topics . . . . Lo
calculation, different protection types, drive and control circuit)
C. W. Lander, Power Electronics, McGraw-Hill, UK, 1993.
M. H. Rashid, Power Electronics Circuits, Devices and Applications, Pearson
Textbook/ .
Reference Prentice Hall, 2004.
B. W Williams, Power electronics, Devices, Drivers, Applications, and
Passive Components, McGraw Hill, 2006.
Course Title Embedded Systems
Course code EEC553
Credit hours 3
Contact Hours | Lectures ‘ 2 ‘ Tutorials ‘ - ‘ Lab. l 3
Prerequisites | EEC421

Introduction to basics of embedded systems (hardware and software),
Digital design flow, Introduction to Hardware Description Language and
VHDL. Hardware of ARM processors and other basics of embedded

Topics processors/microcontrollers. Introduction to SystemC and Verilog.
Peripherals, I/0O basics, Buses (12C, SPI, CAN), State Machine, Concurrent
Process, Design Examples.

Textbook/ F. Vahid and T. Givargis, Embedded System Design: A Unified

Reference Hardware/Software Introduction, John Wiley & Sons; 2002.

Course Title Smart Grid

Course code EEC554

Credit hours 3

Contact Hours | Lectures ‘ 2 ‘ Tutorials ‘ 2 ‘ Lab. ‘ -

Prerequisites | EEC414

114




Smart grid definition, benefits and applications. Smart grid communication
network architecture. Advanced Metering Infrastructure (AMI). Pricing and
energy consumption scheduling. Electric vehicles and vehicle-to-grid

Topics systems. Renewable resources. Microgrid architecture. Fault detection and
self-healing systems. Load control switches, Interoperability between power
grids, The international perspective (Europe's Super Smart Grid).

Textbook/ J. Ekanayake, N. Jenkins, K. Liyanage, J. Wu and A. Yokoyama, Smart Grid

Reference Technology and Applications, John Wiley & Sons 2012

Course Title Power System Control

Course code EEC555

Credit hours 3

Contact Hours | Lectures \ 2 \ Tutorials | - \ Lab. \ 3

Prerequisites

EECA415, EEC414

Control problems in electrical power system, an introduction to Modeling
of turbines and synchronous machine using state space approach—
Linearized simulation on model in the s-domain of one machine connected
to infinite-bus system, Load Frequency Control (LFC): purpose, modeling of
main elements (speed governor, turbine, hydraulic amplifier, valves...)
primary and secondary control loop. Dynamic performing of the controlled
one machine against infinite-bus system, Excitation control problem:

Topics definition and control configuration of classical and modern systems,
Transfer function model of excitation system, Excitation system
compensation (power system stabilizer), Effect of excitation system on
generator, steady-state stability limit and dynamic stabilization,
Generation control problem: definitions, and element modeling, Power
factor, control of isolated system using PID controller, control of multi area
system.

Textbook/ P.Kundur, Power System Stability and Control, 1% ed. McGraw-Hill

Reference Professional, January 1994

Course Title Robotics Engineering (2)

Course code EEC556

Credit hours 3

Contact Hours | Lectures ‘ 2 ‘ Tutorials \ - ‘ Lab. ‘ 3

Prerequisites | EEC512

Reference Frames and Coordinate Systems, Mobile Robots, Robot

Topics Locomotion, Motion Control, Robot Localization, Robot Mapping, Robot
Vision, Advanced Robot Applications.
J M. W. Spong, S. Hutchinson and M. Vidyasagar , Robot Modelling and
Control, Wiley, 2005.

T k ’ ’

Rz)f(ct:r)::c e/ R. Siegwart and |. Nourbakhsh, Introduction to Autonomous Mobile Robots,

The MIT Press, 2004.
S. Thrun, W. Burgard, D. Fox, Probabilistic Robotics, Springer, 2000.
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Course Title Special Electrical Machines

Course code EEC557

Credit hours 3

Contact Hours | Lectures \ 2 \ Tutorials \ 2 \ Lab. -
Prerequisites | EEC323

Two phase induction motor, single phase induction motor, starting of
single phase induction motor, single phase commutator series motor,
synchronous reluctance machines, stepper motor operation principles,

Topics .
permanent magnet stepper motor, variable reluctance stepper motors,
switched reluctance motors, linear induction motors, Induction
generators, permanent magnet DC motors, brushless DC motors.
E. Fitzgerald, Charles Kingsley and Stephen D. Umans, Electric Machinery,
6t Edition, McGraw-Hill, 2003.

Textbook/ lon Boldea and Syed A. Nasar, The Induction Machine Handbook, CRC

Reference press, 2002.
Bhag S. Guru and Hiiseyin R. Hiziroglu, Electric Machinery and
Transformers, 3™ Edition, Oxford University Press, 2001.

Course Title Electrical Drive Systems (2)

Course code EEC558

Credit hours | 3

Contact Hours | Lectures ‘ 2 ‘ Tutorials ‘ 2 ‘ Lab. -

Prerequisites | EEC423

Speed control of DC motor using DC choppers, Speed control of induction
motor by changing the motor terminal voltage, speed control using

Topics .
voltage and current source inverters, speed control of synchronous and
reluctance motor. Field oriented control of three-phase induction motors.
Textbook/ R. Krishnan, Electric Motor Drives; Modeling, Analysis and Control, 3™
Reference ed., Prentice Hall, 2001
Course Title Protection of Power Systems (2)
Course code EEC559
Credit hours 3
Contact Hours | Lectures ‘ 2 ’ Tutorials ‘ 2 ‘ Lab. ‘ -
Prerequisites EEC511

Topics

Static/digital versus electromechanical relays, Relaying practices:
(Components, detectors and applications), Hardware of digital relay,
Digital O.C. relay, Digital distance relay, Digital protection of rotating
machines, Digital protection of transformers, Digital bus bar protection,
Integration of protection and control in substations, traveling wave based
protection, Recent topics in digital protection.
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Textbook/

P. M. Anderson, Power System Protection, Wiley-Interscience 1999

Reference

Course Title Electric Power Plants

Course code EEC560

Credit hours 3

Contact Hours | Lectures ‘ 2 ‘ Tutorials ‘ 2 ’ Lab. ‘ -
Prerequisites | EEC414

Introduction to power stations, Loads and load curves, Power plant
economies, Tariffs and power factor improvements, Selection of plants,
Types of power stations: (Gas turbines, thermal, hydro, steam and nuclear

Topics power stations), Hydrothermal coordination, Parallel operation of
alternators, Major electrical equipment in power plants, System
interconnections, New energy sources.

Textbook/ A. Raja, A. Srivastava and M. Dwivedi, Power Plant Engineering, 1% ed.

Reference New Age International (P) Ltd., 2006

Course Title Power Distribution Systems

Course code EEC561

Credit hours 3

Contact Hours | Lectures ‘ 2 ’ Tutorials ‘ 2 ’ Lab. ‘ -

Prerequisites | EEC313

Distribution systems: Distribution substation service areas, distribution
configurations primaries design, secondary design, Voltage profiles and
regulators, O.H.T.L. and equipment, types of power transformers, types of
regulators, Underground distribution lines and switchgear: design of

FORIES distribution Substation, design of service area, Underground distribution
lines and switchgear, Capacitors and reactive power compensation, P.F.
definitions, methods of improving P.F, Sizing and locating of P.F. VARS,
Motor control centers, Distribution substation operation.

Textbook/ H. L. Willis, Power distribution planning reference book, CRC press, 2004

Reference R. E. Brown, Electric power distribution reliability, CRC press, 2008

Course Title Modern Control Systems

Course code EEC562

Credit hours 3

Contact Hours | Lectures \ 2 \ Tutorials | - \ Lab. \ 3

Prerequisites EEC415

Topics

Pole placement technique using state feedback and output feedback in
continuous and discrete time domain. Conditions of controllability and
observability of dynamical systems. Introduction to advanced control
topics: optimal control. Adaptive control systems. System identification
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of dynamic systems, least squares, Theory and implementation for system
estimation.

K. Ogata, Modern Control Engineering, Prentice Hall, 5t" Ed, 2010.

T k
ety P. N. Paraskevopoulos, Modern Control Engineering, Marcel Dekker,
Reference
2002.
Course Title High Voltage Engineering (2)
Course code EEC563
Credit hours | 3
Contact Hours | Lectures ‘ 2 ‘ Tutorials \ - ’ Lab. 3
Prerequisites | EEC411

Electrical safety, earthing systems, calculation of earthing resistance,
touch and steps voltages, high voltage insulation coordination, travelling

Topics waves, lattice diagram, non-destructive and routine tests of high voltage
equipment, introduction to HVDC, Air and gas insulated switchgear (AIS
and GIS), applications.

Textbook/ M. Naidu and V. Kamaraju, High Voltage Engineering, McGraw-Hill, 2

Reference ed. 1996.

Course Title Utilization of Electric Energy

Course code EEC564

Credit hours 3

Contact Hours | Lectures ‘ 2 ‘ Tutorials ‘ 2 ’ Lab. ‘ -

Prerequisites | EEC313

Illumination, properties of light, quantities and units, inverse square Law
and cosine law, Types of lamps and their characteristics, Road lighting,
Electric Heating and welding methods, Dielectric heating, induction

Topics heating and resistance furnaces, Direct Energy Conversion, Traction, lifts,
UPS Standby power systems, Batteries, fuel cells, solar cells, Electric
safety engineering.

Textbook/ J. B. Gupta, Utilization of Electric Power and Electric Traction, 9th ed,

Reference Kataria & Sons publishers, 2004

Course Title Renewable Energy Systems

Course code EEC565

Credit hours 3

Contact Hours | Lectures \ 2 \ Tutorials \ 2 | Lab. -

Prerequisites

EEC313. EEC413
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Sources of renewable energy, Fundamentals of: wind energy, tidal wave
energy, solar-thermal energy, geothermal energy, photovoltaic systems,
design of a typical photovoltaic inverter battery system, hydro and other

Topics common electrical renewable generation schemes, Selection and sizing
of systems components, Renewable energy integration with existing grid
connected power. Wind Energy Conversion Systems: components,
operation, and control.

Textbook/ L. Freris and D. Infield, Renewable Energy in Power Systems, John Wiley

Reference & Sons, 2008

Course Title Technology of Electric Power station

Course code EEC566

Credit hours | 3

Contact Hours | Lectures ‘ 2 ‘ Tutorials ‘ 2 ‘ Lab. ‘ -

Prerequisites | MPE101

Thermodynamics Review (1st, 2nd laws of thermodynamics), Steam
Formation, Steam Properties and Process, Simple Rankine Cycle,
Modified Rankine Cycle, Reheat and Regeneration Cycles, Steam Turbine,
Steam Generator and Steam Condenser, Power Plant Control, Simple Gas

Topics . . . .
P Turbine Cycle, Gas Turbine Cycle with Reheat, Intercooling and

Regeneration, Combined Cycle Power Plant - Nuclear Power Plant -
Renewable Power Generation, Solar Energy, Wind Energy, Geothermal
Energy.

Uizl M. ElI-Wakil, Power Plant Technology, 1% ed. McGraw-Hill, 1984

Reference

Course Title Selected Topics in Electrical/Control Engineering

Course code EEC567

Credit hours 3

Contact Hours

Lectures/Tutorials/Lab. \ To be determined by the instructor (s)

Prerequisites

To be determined by the instructor (s)

The topics of this course are meant to cover modern issues/topics in the
area of Electrical Engineering and Control. The course topics would be

Tobi

opics suggested by the course instructor(s) and should be approved by the
department council.

Ity Textbook: Will be determined by the instructor

Reference

Course Title Management of Energy Resources

Course code EEC568

Credit hours 2

Contact Hours | Lectures ‘ 2 ‘ Tutorials | - ‘ Lab. ‘ -

Prerequisites | EEC222
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Energy for sustainable development, Strategic components of
sustainable energy, Renewable energy technologies, Energy audit

Topics process & maintenance management, Lighting, Power factor correction,
the use of industrial wastes in heating, ventilation and air conditioning
(HVAC).

Textbook/ R. Dhupper, Textbook on Energy Resources and Management, 1% ed.

Reference CBS, 2015

Course Title Operations Research

Course code EEC569

Credit hours |2

Contact Hours | Lectures | 2 Tutorials | - Lab.

Prerequisites

Basic concepts and fundamentals of management science, problems
addressed by operations research, problem formulations in linear

Topics programming, graphical solution of linear programming, simplex
method, big M technique, two-phase technique, sensitivity analysis,
transportation model, network planning, critical path and PERT methods.

Textbook/ H. A. Taha, Operations Research: An Introduction, 9t ed., Pearson Higher

Reference Education, 2011

Course Title Management of International Business

Course code EEC570

Credit hours 2

Contact Hours | Lectures ‘ 2 ‘ Tutorials ‘ - ’ Lab. ‘ -

Prerequisites

The World’s Marketplaces, The International Environment, Managing

Topics International Business, Managing International Business Operations
Textbook/ R. W. Griffin, M. Pustay, , International Business with

Reference MyManagementLab, Global Edition, 8t ed., Pearson Higher Education,
Course Title Environmental Impacts of Electric Energy

Course code EEC571

Credit hours 2

Contact Hours | Lectures ‘ 2 ‘ Tutorials ‘ - ’ Lab. ‘ -

Prerequisites | EEC411

Overview of the energy supply primary sources& global issues, Key
problems & concerns related to energy, Basics of different types of

Topics renewable and clean energy, Project Environmentally evaluation, Types
of Evaluation, Case study.

Textbook/ R. Hester, R. Harrison, Environmental Impact of Power Generation, 1

Reference ed. Royal Society of Chemistry, 1999
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Course Title Electrical Safety

Course code EEC572

Credit hours 2

Contact Hours | Lectures ‘ 2 ‘ Tutorials ‘ - ‘ Lab. ‘ -
Prerequisites | EEC222

Effect of current on the human body, Fundamentals of ground grid
design, Safety aspects of ground grid operation and maintenance,
Grounding of distribution systems, effect of high fault currents on

Topics
P! protection and metering, Effects of high fault currents on circuit breakers,
Effect of high fault currents on transmission lines, Lightning and surge
protection.
Textbook
X / P E. Sutherland, Principles of Electrical Safety, Wiley-1EEE Press, 2015
Reference
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Code | Course | CR | Lec | Tut | Lab | Pre Req.
University Requirements

GEN101 | English Language 2 2 0 0

GEN102 [ Engineering & Society 2 2 0 0

GEN201 | Technical Report Writing 2 2 0 0 | GEN101
GEN202 | Psychology & organization Behavior 2 2 0 0

GEN301 | Leadership and Management Skills 2 2 0 0

GEN302 | Professional Ethics 2 2 0 0

GEN401 | Legislations, Contract and Procurement Management 2 2 0 0

GEN402 | Human Resources Management 2 2 0 0

Faculty Requirements/Mathematics & Basic Sciences (Obligatory subjects)

MDP101 | Engineering Drawing (1) 3 2 0 3

MDP102 | Engineering Drawing (2) 3 2 0 3 | MDP101
MDP103 | Production Technology & Workshops 3 2 0 3

EMP101 | Engineering Mathematics (1) 3 2 2 0

EMP102 | Engineering Mathematics (2) 3 2 2 0 | EMP101
EMP201 | Engineering Mathematics (3) 3] 2 2 0 | EMP102
EMP202 | Engineering Mathematics (4) 3] 2 2 0 | EMP201
CPE101 | Computer Programming 3 2 0 3

EMP103 | Physics (1) 3 2 0 3

EMP104 | Physics (2) 3] 2 0 3 | EMP103
EMP105 | Engineering Chemistry 3 2 0 3

EMP106 | Engineering Mechanics (1) 3] 2 2 0

EMP107 | Engineering Mechanics (2) 3 2 2 0 | EMP106

Program Requirements (General)

CCE201 | Solid State Electronic Devices 3 2 2 0 | EMP104
CCE202 | Electric Circuits (1) 3| 2 2 0 | EMP104
CCE203 | Structured Programming 3 2 0 3 | CPE101
CCE204 | Electronic Circuits (1) 4 2 2 3 | CCE201
CCE205 | Electric Circuits (2) 4 2 2 3 | CCE202
CCE206 | Object-Oriented Programming 3 2 0 3 | CCE203
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CVE281

Civil Engineering

EMP107, MDP102

2] 2 0 0
CCE301 | Logic Circuits 4 2 2 3 | EMP201
CCE302 | Electromagnetic Fundamentals 3 2 2 0 | EMP202
CCE303 | Algorithms and Data Structure 3 2 0 3 | EMP201, CCE206
CCE304 | Measurements and Instrumentations 3 2 2 0 | CCE204
CCE305 | Signal Analysis and Systems 3 2 2 0 | EMP202
CCE306 | Electronic Circuits (2) 3 2 2 0 | CCE204
CCE307 | Computer Organization 3 2 2 0 | CCE301
EMP301 | Engineering Mathematics (5) 3 2 2 0 | EMP202
EMP302 | Engineering Mathematics (6) 3 2 2 0 | EMP202
EPM381 | Electrical Machine and Control Systems 3 2 2 0 | CCE205
CCE401 [ Communication Systems 4 2 2 3 | CCE305
CCE402 | Modeling and Simulation 3 2 0 3 | EMP301, CCE303
CCE403 | Microprocessors and Micro-controllers 3 2 0 3 | CCE307
CCE404 | Digital Signal Processing 3 2 2 0 | CCE305
CCE407 | Embedded Systems 3] 2 0 3 | CCE403
CCE408 | Information Theory and Coding 3 2 2 0 | CCE401
CCE501 | Communication Networks 3 2 0 3 | CCE401
CCE506 | Cryptography and Information Security 3 2 2 0 | CCE303
CCE580 | Graduation Project (1) 1 0 2 0 [120CR
CCE581 | Graduation Project (2) 2 0 4 0 | CCE580
CCE380 | Field Training | 1{o0 0 3 | 80CR
CCE480 | Field Training Il 1 0 0 3 | 120CR
Major in Communication Engineering Requirements

CCE405 | Electromagnetic Waves 3 2 2 0 | CCE302
CCE409 [ Communication Circuits 3 2 2 0 | CCE401
CCE410 | Digital Communications 4 2 2 3 | CCE401
CCE411 | Microwave Engineering 3 2 0 3 | CCE405
CCE502 | Mobile Communications 3 2 2 0 | CCE410
CCE503 [ Antenna and Wave Propagation 3 2 0 3 | CCE405
CCE507 | Optical Communications 3 2 2 0 | CCE410
CCE508 | Satellite Communications 3 2 2 0 | CCE410

Major in Communication Engineering Elective Subjects (Students choose 4 subjects)
CCE521 | Radar Theory 3| 2 2 0 120 CR, CCEA0L,

CCE410

CCE522 | Adaptive Signal Processing 3 2 2 0 | 120 CR, CCE404
CCE523 [ Advanced Communication Technologies 3 2 2 0 | 120CR, CCE410
CCE524 | Advanced Topics in Wireless Communications 3 2 2 0 | 120CR, CCE410
CCE525 | Acoustics 3 2 2 0 | 120 CR, CCE404
CCE526 | Modern Networks 3] 2 2 0 | 120CR, CCE501
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. . 120 CR, CCE409,
CCE527 | RF Engineering 3 2 2 0
CCE410
CCE528 | Advanced Topics in Communication Engineering 3 2 2 0 | 120 CR, CCE410
Major in Computer Engineering Requirements
CCE406 | Computer Architecture 3 2 2 0 | CCE307
CCE412 | Mobile Computing 3 2 0 3 | CCE206
CCE413 | Database Systems 4 2 2 3 | CCE303
CCE414 | Artificial Intelligence 3 2 2 0 | CCE206, CCE303
CCE504 | Software Engineering 3 2 2 0 | CCE303
CCE505 | Operating Systems 3 2 2 0 | CCE303, CCE406
CCE509 | Robotics Engineering 3 2 2 0 | CVE281, CCE403
CCE510 | Digital Image Processing 3 2 2 0 | CCE402
Major in Computer Engineering Elective Subjects (Students choose 4 subjects)
CCE531 | Compilers 3 2 2 0 | 120 CR, CCE505
) 120 CR, CCE206,
CCE532 | Computer Graphics 3 2 2 0
CCE303
. 120 CR, CCE406,
CCE533 | Parallel Processing 3 2 2 0
CCE505
120 CR, CCE206,
CCE534 | Neural Networks 3 2 2 0
CCE303
CCE535 | Advanced Computer Networks 3 2 2 0 | 120 CR, CCE501
CCE536 | Software Testing 3 2 2 0 | 120 CR, CCE504
CCE537 | Digital Speech Processing 3 2 2 0 | 120 CR, CCE305
CCE538 | Advanced Topics in Computer Engineering 3 2 2 0 | 120 CR, CCE406
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Subject Area CR % NARS Requirements
A | Humanities and Social Sciences (Univ. Req.) 16 9.14 9-12%
B | Mathematics and Basic Sciences 42 24 20-26%
C | Basic Engineering Sciences (Faculty/Spec. Req.) 40 | 22.85 20-23%
D | Applied Engineering and Design 35 20 20-22%
E | Computer Applications and ICT 16 9.14 9-11%
F | Projects and Practice 14 8 8-10%
G | Discretionary (Institution character-identifying) subjects 12 6.86 6-8%
175 | 100
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Humanities and Social Sciences (Univ. Req.)
Mathematics and Basic Sciences

Basic Engineering Sciences (Faculty/Spec. Req.)
Applied Engineering and Design

Computer Applications and ICT*

Projects™ and Practice

@M Mmoo ®p

Discretionary (Institution character-identifying) subjects
*This part of the curriculum may be taught as separate course
and/or included in several courses.
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NARS
Code Course CR

A B C D E F G
" GEN101 English Language 2 2
:I:: GEN102 Engineering & Society 2 2
qE, GEN201 Technical Report Writing 2 2
§_ GEN202 Psychology & organization Behavior 2 2
& GEN301 | Leadership and Management Skills 2 | 2
é‘ GEN302 Professional Ethics 2 2
3 Legislations, Contract and
E GENA01 Procurement Management 2 2
> GENA402 Human Resources Management 2 2
> MDP101 Engineering Drawing (1) 3 3
2 MDP102 Engineering Drawing (2) 3 3
o MDP103 Production Technology & Workshops 3 3
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EMP101 Engineering Mathematics (1) 3 3
EMP102 Engineering Mathematics (2) 3 3
EMP201 Engineering Mathematics (3) 3 3
EMP202 Engineering Mathematics (4) 3 3
CPE101 Computer Programming 3 3
EMP103 Physics (1) 3 3
EMP104 Physics (2) 3 3
EMP105 Engineering Chemistry 3 3
EMP106 Engineering Mechanics (1) 3 3
EMP107 Engineering Mechanics (2) 3 3
CCE201 Solid State Electronic Devices 3 3
CCE202 Electric Circuits (1) 3 3
CCE203 Structured Programming 3
CCE204 Electronic Circuits (1) 4 3
CCE205 Electric Circuits (2) 4 3
CCE206 Object-Oriented Programming 3
CVE281 Civil Engineering 2 2
CCE301 Logic Circuits 4 3
CCE302 Electromagnetic Fundamentals 3 3
— CCE303 Algorithms and Data Structure 3 2
g CCE304 Measurements and Instrumentations 3 3
qc_, CCE305 Signal Analysis and Systems 3 3
%’ CCE306 Electronic Circuits (2) 3 3
g CCE307 Computer Organization 3 3
g EMP301 Engineering Mathematics (5) 3 3
g_ EMP302 Engineering Mathematics (6) 3 3
& EPM381, Electrical Machine and Control 3 3
£ Systems
a CCE401 Communication Systems 4
g CCE402 Modeling and Simulation
CCEA03 Microprocessors and Micro- 3
controllers
CCE404 Digital Signal Processing 3
CCE407 Embedded Systems 3
CCE408 Information Theory and Coding 3
CCE501 Communication Networks 3
CCE506 ;:;y;z::;tiraphy and Information 3
CCE580 Graduation Project (1) 1
CCE581 Graduation Project (2) 2
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CCE380 Field Training | 1 1
CCE480 Field Training Il 1 1
Total 138 | 16 | 42 | 40 | 10 | 16 | 14 -
NARS
Code Course CR
A B C D E F G
CCE405 Electromagnetic Waves 3 3
9 | CCE409 Communication Circuits 3 3
c
g CCE410 Digital Communications 4 4
Y | CCE411 Microwave Engineering 3 3
3— CCE502 Mobile Communications 3 3
(]
fn CCE503 Antenna and Wave Propagation 3 3
E CCE507 Optical Communications 3 3
()
g CCE508 Satellite Communications 3 3
:::’ CCE521 Radar Theory
g CCE522 Adaptive Signal Processing
=) Advanced Communication
© | CCE523 .
E Technologies
3 Advanced Topics in Wireless
€ | CCE524 -
= Communications 12 12
8 CCE525 Acoustics
c
‘'C | CCE526 Modern Networks
(]
‘s | CCE527 RF Engineering
= Advanced Topics in Communication
CCE528 . .
Engineering
Total 37 - - - 25 - - 12
NARS
Code Course CR
A B C D E F G
00 CCE406 Computer Architecture 3 3
c - -
-5 CCE412 Mobile Computing 3 3
g CCE413 Database Systems 4 4
g" CCE414 Artificial Intelligence 3 3
; CCE504 Software Engineering 3 3
‘é_ CCE505 Operating Systems 3 3
] CCE509 Robotics Engineering 3 3
(]
‘; CCE510 Digital Image Processing 3 3
'g CCE531 Compilers
'g CCE532 Computer Graphics 12 12
CCE533 Parallel Processing




CCE534 Neural Networks
CCE535 Advanced Computer Networks
CCE536 Software Testing

CCE537 Digital Speech Processing

Advanced Topics in Computer
CCE538 . .
Engineering

Total 37 - - - 25 - - 12
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NARS
CR

A B C D E F G
Common Subjects 138 | 16 42 40 10 16 14 -
Major in Communication Engineering Requirements 37 - - - 25 - - 12
Total 175 | 16 42 40 35 16 14 12
Percentage (%) 100 | 9.14 24 22.85 20 9.14 8 6.86
NARS Requirements 100 | 9-12 | 20-26 | 20-23 | 20-22 | 9-11 | 8-10 | 6-8
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NARS
CR

A B C D E F G
Common Subjects 138 | 16 42 40 10 16 14 -
Major in Computer Engineering Requirements 37 - - - 25 - - 12
Total 175 16 42 40 35 16 14 12
Percentage (%) 100 | 9.14 24 22.85 20 9.14 8 6.86
NARS Requirements 100 | 9-12 | 20-26 | 20-23 | 20-22 | 9-11 | 8-10 | 6-8
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. Credit Contact Hours .
Code Subject Marks Prerequisites
Hours Lec. | Tut | Lab
EMP101 | Engineering Mathematics (1) 3 2 2 - 100 ---
EMP103 | Physics (1) 3 2 - 3 100
EMP105 | Engineering Chemistry 3 2 - 3 100 -
EMP106 | Engineering Mechanics (1) 3 2 2 - 100 ---
MDP101 | Engineering Drawing (1) 3 2 - 3 100 ---
GEN101 | English Language 2 2 - - 100 -
17 12 4 9 600
L el )l uad)l
Credit Contact Hours
Code Subject Marks Prerequisites
Hours Lec. | Tut | Lab
EMP102 | Engineering Mathematics (2) 3 2 2 - 100 EMP101
EMP104 | Physics (2) 3 2 - 3 100 EMP103
EMP107 | Engineering Mechanics (2) 3 2 2 - 100 EMP106
CPE101 | Computer Programming 3 2 - 3 100 ---
MDP102 | Engineering Drawing (2) 3 2 - 3 100 MDP101
GEN102 | Engineering & Society 2 2 - - 100 ---
EMP102 | Engineering Mathematics (2) 3 2 2 - 100 EMP101
17 12 4 9 600
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. Credit Contact Hours .
Code Subject Marks Prerequisites
Hours Lec. | Tut | Lab
MDP103 | Production Technology & Workshops 3 2 - 3 100
CCE201 | Solid State Electronic Devices 3 2 2 - 100 EMP104
CCE202 | Electric Circuits (1) 3 2 2 - 100 EMP104
CCE203 | Structured Programming 3 2 - 3 100 CPE101
EMP201 | Engineering Mathematics (3) 3 2 2 - 100 EMP102
GEN201 | Technical Report Writing 2 2 - - 100 GEN101
17 12 6 6 600
L el )l uad)l
) Credit Contact Hours .
Code Subject Marks Prerequisites
Hours Lec. | Tut | Lab
CCE204 | Electronic Circuits (1) 4 2 3 100 CCE201
CCE205 | Electric Circuits (2) 4 2 3 100 CCE202
CCE206 | Object-Oriented Programming 3 2 - 3 100 CCE203
. . . EMP107,
CVE281 | Civil Engineering 2 2 - - 100
MDP102
EMP202 | Engineering Mathematics (4) 3 2 2 - 100 EMP201
GEN202 | Psychology and Organization Behavior 2 2 - - 100 -
18 12 6 9 600
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. Credit Contact Hours .
Code Subject Marks | Prerequisites
Hours Lec. | Tut | Lab
CCE301 | Logic Circuits 4 2 2 3 100 EMP201
CCE302 | Electromagnetic Fundamentals 3 2 2 - 100 EMP202
. EMP201,
CCE303 | Algorithms and Data Structure 3 2 - 3 100
CCE206
CCE304 | Measurements and Instrumentations 3 2 2 - 100 CCE204
EMP301 | Engineering Mathematics (5) 3 2 2 - 100 EMP202
GEN301 | Leadership and Management Skills 2 2 - - 100 -
18 12 8 6 600
) Credit Contact Hours .
Code Subject Marks Prerequisites
Hours Lec. | Tut | Lab
CCE305 | Signal Analysis and Systems 3 2 2 - 100 EMP202
CCE306 | Electronic Circuits (2) 3 2 2 - 100 CCE204
CCE307 | Computer Organization 3 2 2 - 100 CCE301
Electrical Machine and Control
EPM381 3 2 2 - 100 CCE205
Systems
EMP302 | Engineering Mathematics (6) 3 2 2 - 100 EMP202
GEN302 | Professional Ethics 2 2 - - 100 -
17 12 10 - 500
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Code Course Title Credit Hours | Prerequisites
CCE380 Field Training | - 80 Credit Hours
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. Credit Contact Hours .
Code Subject Marks | Prerequisites
Hours | Lec. | Tut | Lab

CCE401 | Communication Systems 4 2 2 3 100 CCE305

. . . EMP301,
CCE402 | Modeling and Simulation 3 2 - 3 100

CCE303

CCE403 | Microprocessors and Micro-Controllers 3 - 3 100 CCE307

CCE404 | Digital Signal Processing 3 2 - 100 CCE305

CCE405 | Electromagnetic Waves 3 2 2 - 100 CCE302

Legislations, Contract and Procurement
GEN401 2 2 - - 100 -
Management

18 12 6 9 600

LA byl sl

. Credit Contact Hours .

Code Subject Marks | Prerequisites
Hours Lec. | Tut | Lab

CCE407 | Embedded Systems 3 2 - 3 100 CCE403

CCE408 | Information Theory and Coding 3 2 2 - 100 CCE401

CCE409 | Communication Circuits 3 2 2 - 100 CCE401

CCE410 | Digital Communications 4 2 2 3 100 CCE401

CCE411 | Microwave Engineering 3 2 - 3 100 CCE405

GEN402 | Human Resources Management 2 2 - - 100 -

18 12 6 9 600
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Code Course Title

Credit Hours | Prerequisites

CCE480 Field Training Il

120 Credit Hours
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. Credit Contact Hours .
Code Subject Marks | Prerequisites
Hours Lec. | Tut | Lab
CCE501 | Communication Networks 3 2 - 3 100 CCE401
CCE502 | Mobile Communications 3 2 2 - 100 CCE410
CCE503 | Antenna and Wave Propagation 3 2 - 3 100 CCE405
. See electives
CCE52x | Elective Course (1) 3 2 2 - 100
tables
. See electives
CCE52x | Elective Course (2) 3 2 2 - 100
tables
CCE580 | Graduation Project 1 2 1 - 3 100 120 CR
17 11 6 9 600
LA byl sl
) Credit Contact Hours L
Code Subject Marks | Prerequisites
Hours Lec. | Tut | Lab
CCE506 | Cryptography and Information Security 3 2 2 - 100 CCE303
CCE507 | Optical Communications 3 2 2 - 100 CCE410
CCE508 | Satellite Communications 3 2 2 - 100 CCE410
. See electives
CCE52x | Elective Course (3) 3 2 2 - 100
tables
. See electives
CCE52x | Elective Course (4) 3 2 2 - 100
tables
CCE581 | Graduation Project 2 3 1 - 6 100 CCE580
18 11 10 6 600
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. Credit Contact Hours .
Code Subject Marks | Prerequisites
Hours | Lec. | Tut | Lab
CCE401 | Communication Systems 4 2 2 3 100 CCE305
. . . EMP301,
CCE402 | Modeling and Simulation 3 2 - 3 100
CCE303
CCE403 | Microprocessors and Micro-Controllers 3 - 3 100 CCE307
CCE404 | Digital Signal Processing 3 2 - 100 CCE305
CCE406 | Computer Architecture 3 2 2 - 100 CCE307
Legislations, Contract and Procurement
GEN401 2 2 - - 100 -
Management
18 12 6 9 600
LA byl sl
) Credit Contact Hours L
Code Subject Marks | Prerequisites
Hours Lec. | Tut | Lab
CCE407 | Embedded Systems 3 2 - 3 100 CCE403
CCE408 | Information Theory and Coding 3 2 2 - 100 CCE401
CCE412 | Mobile Computing 3 2 - 3 100 CCE206
CCE413 | Database Systems 4 2 2 3 100 CCE303
e . CCE206,
CCE414 | Artificial Intelligence 3 2 2 - 100
CCE303
GEN402 | Human Resources Management 2 2 - - 100 -
18 12 6 9 600
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Code Course Title

Credit Hours | Prerequisites

CCE480 Field Training Il

120 Credit Hours
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. Credit Contact Hours .
Code Subject Marks | Prerequisites
Hours Lec. | Tut | Lab
CCE501 | Communication Networks 3 2 - 3 100 CCE401
CCE504 | Software Engineering 3 2 2 - 100 CCE303
. CCE303,
CCE505 | Operating Systems 3 2 2 - 100
CCE406
. See electives
CCE53x | Elective Course (1) 3 2 2 - 100
tables
. See electives
CCE53x | Elective Course (2) 3 2 2 - 100
tables
CCE580 | Graduation Project 1 2 1 - 3 100 120 CR
17 11 8 3 600
L el )l uad)l
) Credit Contact Hours .
Code Subject Marks | Prerequisites
Hours Lec. | Tut | Lab
CCE506 | Cryptography and Information Security 3 2 2 - 100 CCE303
. . . CVE281,
CCE509 | Robotics Engineering 3 2 2 - 100
CCE403
CCE510 | Digital Image Processing 3 2 2 - 100 CCE402
. See electives
CCE53x | Elective Course (3) 3 2 2 - 100
tables
. See electives
CCE53x | Elective Course (4) 3 2 2 - 100
tables
CCE581 | Graduation Project 2 3 1 - 6 100 CCE580
18 11 10 6 600
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Course Title Solid State Electronic Devices

Course Code CCE201

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | 2 | Lab. | -
Prerequisite(s) EMP104

Basics of semiconductor physics — Fermi-Dirac distribution —
Carriers concentrations — Intrinsic and Extrinsic materials — Charge
neutrality — Currents in Semiconductors (drift current - diffusion
current) — Semiconductor parameters (mobility, Scattering, life-
time) — Hall effect — PN junction theory — Diode IV characteristics —

Topics large and small analysis — Analog and digital diode applications
(Rectifiers, Clipping circuits, Clamping Circuits, multipliers) — Special
purpose diodes (Light emitting diodes, photo diodes, Zener diode
and its applications) — Basics of Bipolar junction transistors (BJT) and
field effect transistors (FET) — physical operations, characteristics,
specifications.

Course Title Electric Circuits (1)

Course Code CCE202

Credit Hours 3

Contact Hours Lecture | 2 | Tutorials | 2 | Lab. | -

Prerequisite(s) EMP104

Basic DC circuit elements, series and parallel network, Ohm’s law
and 1st and 2nd Kirchoff’s laws, Nodal analysis, Mesh analysis, Basic

Topics network theorems, source transformation, super position theorem,
Thevenin’s theorem, Norton’s theorem, maximum power transfer
(Time response of R-L and R-C circuits.

Course Title Structured Programming

Course Code CCE203

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | - | Lab. | 3

Prerequisite(s) CPE101

Program Structure, data types, Statements Syntax, expressions,
Control structures, loops, Arrays, Pointers, and File processing.

Topics Lab: Use of variables and constants, building expressions, IF
statement, Nested IF, For loop, While loop, Do While loop, Arrays,
Pointers, and File processing.

Course Title Electronic Circuits (1)

Course Code CCE204

Credit Hours 4
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Contact Hours

Lecture | 2 Tutorials | 2 |Lab. |3

Prerequisite(s)

CCE201

Operation of BJT — Biasing Techniques of BJT — Load line and
operating point, transistor as switch, DC Analysis — AC Analysis of
BJT , small signal operation, transistor small signal models,
transistor amplifier, (Common Emitter, Collector, and Base
Amplifiers), multistage amplifiers, MOS-Structure - Operation of
MOSFET - Depletion/Enhancement Mode MOSFETs — Biasing
techniques of MOSFET, DC Analysis of MOSFET - AC Analysis of

EORICE MOSFET - Common Source, Drain, and Gate Amplifiers —
digital/analog application of MOSFET — The uni-junction transistor
UJT, The four layer switching devices Schockley, Diac, SCR, Triac
Circuits.
Lab: Input/output and control characteristics of a BJT transistor.
Simple transistor circuits. Common emitter and common collector
transistor circuit. Characteristics of a field effect transistor (FET).

Course Title Electric Circuits (2)

Course Code CCE205

Credit Hours 4

Contact Hours Lecture ‘ 2 ‘ Tutorials | 2 ’ Lab. ‘ 3

Prerequisite(s) CCE202

Sinusoidal Steady-State Analysis, Impedance, Phasors, The Passive
Circuit Elements in the Frequency Domain, Kirchoff’s Laws in the
Frequency Domain, Techniques of Circuit Analysis in frequency
domain (Source Transformations and Thevenin-Norton Equivalent,
The Node-Voltage Method, The Mesh-Current Method), Phasor
Diagrams, Instantaneous Power, Average and Reactive Power, The
RMS Value and Power Calculations, Introduction to Frequency

FORIES Selective Circuits: Low-Pass Filters, High-Pass Filters, Introduction to
Frequency Selective Circuits: Band-pass Filters, Band-reject Filters.
Lab: Brief instructions on ammeters, Voltmeters and watt-meters,
Oscilloscopes and their applications. Ohm's law. Series and parallel
connections of resistors. RMS values of current and voltage.
Capacitor in an AC circuit. Low-Pass Filters, High-Pass Filters.
Resonance circuit.

Course Title Object-Oriented Programming

Course Code CCE206

Credit Hours 3

Contact Hours Lecture | 2 | Tutorials | - | Lab. | 3

Prerequisite(s) CCE203
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Object-oriented programming, Class variables and Methods,
Abstract Classes and Interfaces, Inheritance, Polymorphism,

Topics collections, Threads, GUI using Swing and AWT.
Lab: Creating classes and objects, abstract classes, inheritance,
overloading, collections, threads, building GUI using AWT & Swing.
Course Title Civil Engineering
Course Code CVE281
Credit Hours 2
Contact Hours Lecture | 2 | Tutorials | - | Lab. | -

Prerequisite(s)

EMP107, MDP102

Civil Part: Buildings: types of buildings, items within a building, types
of foundations, building materials, insulation against heat moisture,
noise and pollution, Principles of fire protection, tender document.
Surveying: Principles and applications of surveying sciences, Popular
techniques and engineering uses of distance, angles and height
difference measurements. Applications of mapping, earthwork
computations, setting out engineering structures, Integrated digital

Topics . . . .
surveying and mapping using total station, Internet resources.
Mechanical Part {Awarded from Mechanical Department}:
(Robotics) principles of Robot motion- degrees of freedom- motor
control. Introduction to thermodynamics — heat transfer — air
conditioning and ventilation systems — air filtering — calculation of
thermal loads — fire alarm and fighting equipment — requirements
specifications — acceptance criteria.

Course Title Logic Circuits

Course Code CCE301

Credit Hours 4

Contact Hours Lecture | 2 Tutorials | 2 | Lab. | 3

Prerequisite(s) EMP201

Binary system, Boolean Algebra, Logic Gates, Simplification of
Boolean Functions, Karnaugh Maps, Analysis of combinational
Circuits, design of Binary Adders, Subtractors, Encoders, Decoders,
Multiplexers, Magnitude Comparators, Sequential Circuits, Flip-

Topics Flops, parallel load registers, Shift Registers, Counters, Memory
Units.
Lab: Logic gates, combinational circuits’ implementation, Adder
circuits, decoders, multiplexers, encoders, Filp-flops, sequential
circuits’ implementation, counters, registers and memory unit.

Course Title Electromagnetic Fundamentals

Course Code CCE302

Credit Hours 3
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Contact Hours

Lecture | 2 Tutorials | 2 |Lab. |-

Prerequisite(s)

EMP202

Vector analysis, Electrostatic fields: Coulomb’s law and electric field
intensity, electric flux density, Gauss’s law and divergence, energy
and potential, conductors, dielectrics and capacitance, Poisson and

Topics Laplace equations. Steady magnetic fields: Magnetostatic fields:
Biot-Savart’s law, Ampere’s law, curl and Stokes’s theorem,
magnetic flux density, magnetic forces, Lorentz force, materials and
inductance.

Course Title Algorithms and Data Structures

Course Code CCE303
Credit Hours 3
Contact Hours Lecture | 2 Tutorials | - | Lab. | 3

Prerequisite(s)

EMP201, CCE206

Design and analysis techniques for solving domain specific
problems, algorithm design strategies, distributed algorithms, Lists,
Linked Lists, Queues, Trees, Tree searching, Graphs, Hash tables,

Topics Stack and heap allocation, Sorting and Searching Algorithms.
Lab: Lists and linked lists, stacks, queues, Bubble Sorting, Selection
sort, recursion, hash tables, Trees, Heeps, searching.

Course Title Measurements and Instrumentations

Course Code CCE304

Credit Hours 3

Contact Hours Lecture | 2 | Tutorials | 2 | Lab. | -

Prerequisite(s) CCE204
Measurements of errors, Accuracy, Precision, Resolution,
Sensitivity, Statistical analysis (Mean — Deviation - Standard

Deviation - Variance). Units and standards of measurement, Electro-

mechanical indicating instruments, Analog Instruments (DC

Topics Ammeter (Ayrton Shunt), DC Voltmeter, Ohmmeter, AC-
Instruments with Rectifiers, Bridge measurements (AC and DC
Bridges) Digital instruments for measuring voltage and frequency,
oscilloscope techniques, Transducers and sensors Data acquisition
system and Computerized control measurements.

Course Title Engineering Mathematics (5)

Course Code EMP301

Credit Hours 3

Contact Hours Lecture | 2 | Tutorials | 2 | Lab. | -

Prerequisite(s) EMP202
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Introduction to Statistics and Data Analysis, Treatment of Data,
Probability, Probability Distributions, Probability Densities,
Sampling Distributions, Inferences Concerning Means, Inferences

Topics Concerning Variances, Inferences Concerning Proportions, Non-
parametric Tests, Curve Fitting, Analysis of Variance, Simple Linear
Regression and Correlation, Multiple Linear Regression and Certain
Nonlinear Regression Models, Quality Control.

Course Title Signal Analysis and Systems

Course Code CCE305

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | 2 | Lab. | -

Prerequisite(s) EMP202

Continuous and discrete time signals, definition of basic signals,
energy and power of signals, transformation of independent
variable, basic system properties, linear time invariant systems
representations, convolution, Fourier series (representation and

Topics properties), continuous time Fourier transform, Laplace transform,
frequency response of linear time invariant systems, time response
of linear time invariant systems, discrete-time Fourier transform,
sampling, z-transform.

Course Title Electronic Circuits (2)

Course Code CCE306

Credit Hours 3

Contact Hours Lecture | 2 | Tutorials | 2 | Lab. | -

Prerequisite(s) CCE204

Small-signal Mid-frequency FET Amplifiers. Small-Signal Equivalent
Circuits for the FET. Common Source amplifier analysis, Common
Drain Amplifier Analysis, and Common Gate Amplifier Analysis.
Equivalent circuit of FET amplifier and Gain calculations. Frequency

Topics Effects in Amplifiers: Bode Plots and Frequency Response, Low-
Frequency Effect of Bypass and Coupling Capacitors, High-
Frequency FET Models, Miller Capacitance and Frequency Response
at high frequencies.

Course Title Computer Organization

Course Code CCE307

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | 2 | Lab. | =

Prerequisite(s) CCE301

Topics

Simple Processor organization, Instruction sets, Addressing modes,
assembly language, CPU organization, Control signals, Hardwired
control, Micro programmed control, ALU Design, Binary adder,
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Subtractor, Multiplier, Memory Organization, Main Memory, Cache
Memory, Virtual Memory, 1/O organization, Interrupts, DMA, Bus
transfers.

Course Title Electrical Machine and Control Systems

Course Code EPM381

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | 2 | Lab. | -
Prerequisite(s) CCE205

Frequency response and Laplace transform. Classical control
systems. Design and analysis of control systems using Nyquist

Topics diagrams, Bode plots, and root-locus techniques. System stability
and stability analysis. Time-constants and frequency response. State
variables and feedback systems.

Course Title Engineering Mathematics (6)

Course Code EMP302

Credit Hours 3

Contact Hours Lecture | 2 | Tutorials | 2 | Lab. | -

Prerequisite(s) EMP202

Laplace transform, The Laplace transform of a periodic function,
Heaviside’s expansion theorem, Convolutions, Integral equations,
Transfer functions, Green’s function and Indical admittance, The Z
transform, Inverse Z transform, Solution of difference equations,
Stability of discrete-time systems, The strum-Liouville problem,
Eigenvalues and Eignfunctions, Orthognality of eigenfunctions,
Expansion in series of eigenfunctions, Legendre’s equation, Bessel’s

Topics equation, The wave equations, The vibrating string, Cauchy
problem, Separation of variables, D’Alembert’s Formula, Numerical
solution of the wave equation. Laplace’s equation, Boundary
conditions, Numerical solution of Laplace’s equation. Linear
algebra, Cramer’s rule, Row Echelon form and Gaussian elimination,
Eigenvalues and eigenvectors, Systems of linear differential
equations.

Course Title Communication Systems

Course Code CCE401

Credit Hours 4

Contact Hours Lecture | 2 | Tutorials | 2 | Lab. | 3

Prerequisite(s) CCE305

Topics

The need and necessity for modulation. The concept of modulation.
Types and characteristics of modulation schemes: Amplitude,
frequency and angle modulation. Time and frequency multiplexing.
Elements of coding and PCM.
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Lab: AM modulation and demodulation. DSBSC modulation and
demodulation, SSBSC modulation and demodulation, FM
modulation and demodulation. PCM encoding and decoding.

Course Title Modeling and Simulation

Course Code CCE402

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | - | Lab. | 3
Prerequisite(s) EMP301, CCE303

Introduction to computer-aided design tools including OrCAD,
MATLAB, LabVIEW ... etc. Provide an understanding of computer-
aided drafting principles and practices, and provide knowledge of
engineering drawing fundamentals using OrCAD. Drawing of
electrical circuits and layouts of electronic assemblies, Study of
theoretical concepts of electronic circuits/systems and General

Topics engineering systems using simulation software’s: PSPICE, MATLAB,
and LabVIEW.
Lab: Circuit Design and Analysis Using Pspice - Transient Analysis
Using Pspice - DC sweep Using Pspice - Ac sweep Using Pspice -
Navigating LabVIEW - Implementing a VI - Lesson 3 -
Troubleshooting and Debugging Vls.

Course Title Microprocessors and Micro-Controllers

Course Code CCE403

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | - |Lab. |3

Prerequisite(s) CCE307

Topics

The 8086 MICROPROCESSOR ARCHITECTURE: Architecture, block
diagram of 8086, details of sub-blocks such as EU, BIU; memory
segmentation and physical address computations, program
relocation, addressing modes, instruction formats, pin diagram and
description of various signals. INSTRUCTION SET OF 8086:
Instruction execution timing, assembler instruction format, data
transfer instructions, arithmetic instructions, branch instructions,
looping instructions, NOP and HLT instructions, flag manipulation
instructions, logical instructions, shift and rotate instructions,
directives and operators, programming examples. INTERFACING
DEVICE: 8255 Programmable peripheral interface, interfacing
keyboard and seven segment display, 8254 (8253) programmable
interval timer, 8259A programmable interrupt controller, Direct
Memory Access and 8237 DMA controller.

Lab: Programs for 16 bit arithmetic operations for 8086 (using
Various Addressing Modes).

Program for sorting an array for 8086.
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Program for searching for a number or character in a string for 8086.
Program for string manipulations for 8086.

Program for digital clock design using 8086.

Interfacing ADC and DAC to 8086.

Parallel communication between two microprocessors using 8255.
Interfacing keyboard and seven segment display using 8255

Data Transfer from Peripheral to Memory through DMA controller
8237.

Course Title Digital Signal Processing

Course Code CCE404

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | 2 | Lab. | -
Prerequisite(s) CCE305

Digital representation of analog signals. Frequency domain and Z-
transforms of digital signals and systems design of digital systems;

Topics Discrete Fourier Transform (DFT), fast Fourier transform algorithm,
IIR and FIR filter design techniques.

Course Title Electromagnetic Waves

Course Code CCE405

Credit Hours 3

Contact Hours Lecture | 2 | Tutorials | 2 | Lab. | )

Prerequisite(s) CCE302

Time-varying fields. Maxwell’s equations and the wave equation.
Plane waves in homogeneous media. Phasor form of time-varying
electromagnetic fields. Poynting theorem in real and complex form.

Topics Wave polarization. Boundary conditions. Reflection and
transmission of electromagnetic waves at plane interfaces. Total
internal reflection. Brewster angle. Elements of waveguides: the
parallel-plate waveguide, modes of propagation, cutoff, group and
phase velocities.

Course Title Computer Architecture

Course Code CCE406

Credit Hours 3

Contact Hours Lecture | 2 | Tutorials | 2 | Lab. | -

Prerequisite(s) CCE307

Topics

Basic Understanding for Assessing Performance, Basic pipelined
implementation, Memory hierarchies — Caches and Virtual Memory,
Instruction level parallelism — hardware and software techniques,
Memory hierarchy — advanced concepts in caches main memory,
and virtual memory, Data parallel architectures — vectors, SIMD,
GPUs, Multiprocessors-multicore, synchronization.
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Course Title Embedded Systems

Course Code CCE407

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | - | Lab. | 3
Prerequisite(s) CCE403

Interfacing of microcomputers to peripherals or other computers
for purposes of data acquisition, device monitoring and control, and
other communications. The interfacing problem is considered at all
levels including computer architecture, logic, timing, loading,

Topics protocols, and software laboratory for building and simulating
designs.
Lab: Interfacing of microcomputers - counter -timer -serial interface
with microcontroller (SPI)(UART) - Microcontroller interface with
LCD & keypad - ADC & DAC of Microcontroller.

Course Title Information Theory and Coding

Course Code CCE408

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | 2 | Lab. | -

Prerequisite(s) CCE401

Entropy, Relative entropy, Mutual information, Source entropy rate,
Kraft inequality, Huffman code, Typical sequences and the
asymptotic equipartition property, Lempel-Ziv coding, Channel
capacity, Noisy channel coding theorem for discrete memoryless

Topics channels, Jointly typical sequences, Error exponents, Joint source-
channel coding theorem, Feedback, Low-density parity check codes
and iterative decoding, Polar codes and successive decoding,
Multiple access channels, Broadcast channels, Distributed source
coding.

Course Title Communication Circuits

Course Code CCE409

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | 2 |Lab. |

Prerequisite(s) CCE401

Topics

RF signals in analog and digital modulations. RF circuits including
linear amplifiers, mixers, oscillators, detectors, limiters, and power
amplifiers; Transmitter and receiver structures; Phase locked loops;
Design of RF integrated circuits; Circuit concepts like stability, noise,
distortion, intermodulation, and dynamic range. Design problems of
RF communication circuits or subsystems based on component,
circuit, and system data and specifications.
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Course Title

Digital Communications

Course Code CCE410

Credit Hours 4

Contact Hours Lecture | 2 Tutorials | 2 |Lab. |3
Prerequisite(s) CCE401

Analog to digital conversion: pulse code modulation (PCM)
including sampling theory and quantization, Delta modulation.
Baseband digital transmission. Digital transmission via carrier
modulation and demodulation: ASK, FSK, PSK. Multiplexing

techniques: time division multiplexing (TDM) and frequency
Topics division multiplexing (FDM). Code division multiplexing and the
fundamentals of Orthogonal Frequency Division Multiple Access
(OFDMA).
Lab:
Amplitude shift keying (ASK) modulation and demodulation.
Frequency shift keying (FSK) modulation and demodulation. Time
division multiplexing (TDM). Frequency division multiplexing (FDM).
Course Title Microwave Engineering
Course Code CCE411
Credit Hours 3
Contact Hours Lecture | 2 | Tutorials | - | Lab. | 3
Prerequisite(s) CCE405
Theory of guided waves and the concept of “modes”. Rectangular
Waveguides.  Cylindrical waveguides.  Cavity  resonators.

Characteristics of elementary planar waveguide passive elements:
the strip lines and fin-lines.

Lab:

To determine the frequency & wavelength in a rectangular
waveguide working on TE mode 10.

To determine the standing wave ratio and reflection coefficient.

Topics Measurements of Dielectric constant. (Solid and liquid).
To study the phase shift measurements by using phase shifter.
To determine the frequency & wavelength in a rectangular
waveguide working on TE10 mode.
To determine the Standing Wave-Ratio and Reflection Coefficient.
To measure an unknown Impedance with Smith chart.
Study the function of multi-hole directional coupler.
Study of Magic Tee.
Course Title Mobile Computing
Course Code CCE412
Credit Hours 3
Contact Hours Lecture | 2 | Tutorials | - | Lab. | 3
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Prerequisite(s)

CCE206

Wireless technologies and challenges of mobile computing,
Wireless Architecture for mobile computing, Wireless LANs, Mobile
IP, Wireless TCP, Ad-Hoc Networks, Mobile Computing Software,
Development Strategies and tools, Location & Data Management
for Mobile Computing.

Lab:

Topics Mobile phone programming components like :
Ul programming, data management, localization, and programming
sensors like the accelerometer and compass, mobile OS services,
and mobile phone games from a systems and implementation
perspective. how to use cloud services in applications.
The course will focus on the Android platform.

Course Title Database Systems

Course Code CCE413

Credit Hours 4

Contact Hours Lecture | 2 Tutorials | 2 | Lab. | 3

Prerequisite(s) CCE303

The Database development process, Modeling Data, the enhanced
ER model and business rules, Logical Database Design, Database
Normalization, The Relational Data Model, Physical Database
Design, Structured Query Language, Advanced SQL, Object-oriented
data modeling.

Topics Lab:
SQL: create statement, insert statement, alert statement, select
statement.
Advanced SQL: Multi-table query, subquery, update statement,
grant & revoke statements.

Course Title Artificial Intelligence

Course Code CCE414

Credit Hours 3

Contact Hours Lecture | 2 | Tutorials | 2 | Lab. | -

Prerequisite(s)

CCE206, CCE303

Topics

General problem solving, Search and control strategies, Exhaustive
searches, Heuristic search techniques, Constraint satisfaction
problems (CSPs) and models, Knowledge representation, KR using
predicate logic, KR using rules, Reasoning System, Symbolic
reasoning, statistical reasoning, Learning Systems, Expert Systems,
Knowledge base, Inference engine, Expert system shells,
Explanation, Natural Language Processing.
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Course Title Communication Networks

Course Code CCE501

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | - | Lab. |3
Prerequisite(s) CCE401

This course introduces the networking field. Topics include network
terminology and protocols, local-area networks, wide-area
networks, OSI model, TCP/IP model, cabling, Ethernet, IP
addressing, subnetting, TCP/IP Protocols, and network standards.
Emphasis on the physical, data link and medium access layers of the
OSl architecture. Different general techniques for networking tasks,
such as error control, flow control, multiplexing, switching, and

routing.
Lab:
. Study of different types of Network cables and Practically
Topics . . . .
implement the cross-wired cable and straight through cable using
clamping tool.
Study of network devices in detain and network IP.
Connect the computers in Local Area Network.
Construct the Nework with basic configurations.
Configure a Network topology using packet tracer software.
Configure a Network usingstatic routing.
Configure a Network using ripv1.
Configure a Network using EIGRP.
Configure a Network using OSFP.
Course Title Mobile Communications
Course Code CCE502
Credit Hours 3
Contact Hours Lecture | 2 Tutorials | 2 | Lab. | -
Prerequisite(s) CCE410

Introduction to mobile communications. Cellular concepts: cell-
design, hand-off, traffic intensity. Radio wave propagation effects.

Topics Multipath and fading channel, diversity reception, RAKE receiver.
Digital modulation and multiple access techniques. Overviews of
existing and emerging wireless mobile communication systems.

Course Title Antenna and Wave Propagation

Course Code CCE503

Credit Hours 3

Contact Hours Lecture | 2 | Tutorials | - | Lab. | 3

Prerequisite(s) CCE405
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Radiation and antenna characteristics. The fundamental
parameters of antennas. Receiving and transmitting antennas.
Types of linear antennas. Linear arrays. Microwave antennas.

Lab:

Half wave Antenna A /2 Dipole Antenna.

Folded Dipole Antenna.

A/2 Grounding Antenna.

Drooping Antenna.

Topics Full-Wave Loop Antenna.
Yagi Antenna.
Spiral Antenna.
Helical Antenna.
Horn Antenna.
Single Patch Antenna
Dimension Array Antenna.
Circle Arranging Antenna.
Course Title Software Engineering
Course Code CCE504
Credit Hours 3
Contact Hours Lecture | 2 Tutorials | 2 | Lab. | 3
Prerequisite(s) CCE303

Software processes, Software requirements and specifications,
Software Modeling, Software design, Object-Oriented Design, Rapid

Topics Software Development, Software testing and validation, Software
evolution, Software project management.

Course Title Operating Systems

Course Code CCE505

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | 2 |Lab. |

Prerequisite(s) CCE303, CCE406
Introduction to Operating Systems, OS structure, Process
Management, processes, threads, CPU Scheduling, Process

Topics Synchronization, Deadlocks, Memory Management, main memory,
virtual memory, Storage management, File system interface, file
system implementation, Mass storage structure, Special purpose
systems.

Course Title Cryptography and Information Security

Course Code CCE506

Credit Hours 3

Contact Hours Lecture | 2 | Tutorials | 2 | Lab. | -

Prerequisite(s) CCE303
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This course introduces an overview of information security.
Principles of security including confidentiality, integrity, and
availability. Exploration of topics in computer security, threats and
defense mechanisms for computer systems by introducing classic

Topics cryptographic algorithms, Encryption and privacy: Public key,
private key, symmetric key, protocol analysis, access control,
authentication protocols, Packet filtering, Firewalls, Virtual private
networks, Intrusion detection systems.

Course Title Optical Communications

Course Code CCE507

Credit Hours 3

Contact Hours Lecture | 2 | Tutorials | 2 | Lab. | -

Prerequisite(s) CCE410

Foundations of recombination processes in semiconductors.
Radiative and non- radiative recombination. Electroluminescence in
semiconductors. Radiative recombination spectrum of light

emitting diodes. Frequency response and modulation

Topics characteristics of LED. Fundamentals of laser action in
semiconductors. The Laser Diode: operation and Power-Current
characteristics. The frequency response of the laser diode.
Semiconductor photo detectors. Optical fiber link design and power
budget evaluation. Speed of data transmission over attenuation and
dispersion-limited fiber link.

Course Title Satellite Communications

Course Code CCE508

Credit Hours 3

Contact Hours Lecture | 2 | Tutorials | 2 | Lab. | -

Prerequisite(s) CCE410

Orbital aspects of satellite communication, Spacecraft and its
related systems, Satellite link design, Modulation and multiplexing
techniques for satellite links, Multiple access techniques; FDMA,

Topics TDMA. Spread-Spectrum technique. Forward error correction code
for digital satellite links. Earth station technology. Satellite TVRO
network.

Course Title Robotics Engineering

Course Code CCE509

Credit Hours 3

Contact Hours Lecture | 2 | Tutorials | 2 | Lab. | -

Prerequisite(s) CVE281, CCE403

Topics

Introduction to Robotics, Types of robots and configurations, Spatial
descriptions and transformations, Robot kinematics, Robot
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dynamics, Trajectory planning, Robotic sensors and actuators,
Economic factors and quality on performance, Safety for robotic
installations, Introduction to robot vision.

Course Title Digital Image Processing

Course Code CCE510

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | 2 | Lab. | -
Prerequisite(s) CCE402

Digital representation of images. Two-dimensional filtering, Image

Topics analysis as well as basic image processing operations; histogram,
convolution kernels, Spatial filtering, Morphology.

Course Title Radar Theory

Course Code CCE521

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | 2 | Lab. | -

Prerequisite(s) 120 CR, CCE401, CCE410

Basics of Radio Direction and Ranging. Radar frequency Range
Equations. Radar Cross Section. Clutter, Noises and Jamming. Basic
Elements of Radar Systems: Antenna, Transmitter, Receiver, Signal

Topics Processor and display. Continuous Wave, Frequency Modulated
Continuous Wave, Pulse and Pulse Doppler Radar. Target Tracking
techniques such as Monopulse, Sequential Lobing and Conical
scanning. Applications of Radar in the field of Remote sensing.

Course Title Adaptive Signal Processing

Course Code CCE522

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | 2 | Lab. | -

Prerequisite(s) 120 CR, CCE404

Least mean square algorithm, Recursive least square algorithm,
variants of LMS algorithm: SK-LMS, N-LMS, FX-LMS. Adaptive FIR &

Topics IIR filters, application of adaptive signal processing: System
identification, Channel equalization, adaptive noise cancellation,
adaptive line enhancer.

Course Title Advanced Communication Technologies

Course Code CCE523

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | 2 |Lab. |

Prerequisite(s) 120 CR, CCE410
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Introduction to recent communication technologies. WiFi, Li-Fi,

Topics Bluetooth, Wireless Sensor Networks, Internet of things (loT),
Machine-to-Machine (M2M).

Course Title Advanced Topics in Wireless Communications

Course Code CCE524

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | 2 |Lab. |

Prerequisite(s) 120 CR, CCE410

OFDM — Multi-path propagation — Delay spread values — Guard
time and cyclic extension — OFDM parameters — OFDM versus
single carrier modulation — Multiple-Input Multiple-Output (MIMO)

Topics Systems — Relay-based Wireless systems — Network Coding
(Analog/digital/Lattice) — Simulation of wireless communication
systems.

Course Title Acoustics

Course Code CCE525

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | 2 | Lab. | -

Prerequisite(s) 120 CR, CCE404

Plane and spherical waves — Simple and compound sound sources
—Dynamically analogous mechanical and acoustical circuits —
Acoustic transducers — Loudspeakers; types and systems -

Topics Microphone; types and systems — Measurements of sound -
Acoustics and hearing — Acoustic environment outdoors — Acoustic
environment indoors— Ultrasonic applications.

Course Title Modern Networks

Course Code CCE526

Credit Hours 3

Contact Hours Lecture | 2 | Tutorials | 2 | Lab. | -

Prerequisite(s) 120 CR, CCE501

The Need for a New Network Paradigm - Software Defined

Networks SDN: Background and Motivation, Architecture,

Topics OpenFlow, SDN Deployment Models - Modern Network
Applications: Cloud Computing, Big Data Systems, The Internet of
Things.

Course Title RF Engineering

Course Code CCE527

Credit Hours 3

Contact Hours Lecture | 2 | Tutorials | 2 | Lab. | -
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Prerequisite(s)

120 CR, CCE409, CCE410

This course introduces RF Components and Their System
Parameter.

* RF Components and Their System Parameters: Introduction and
History - Couplers, Hybrids, and Power Dividers and Combiners -
Resonators, Filters, and Multiplexers - Isolators and Circulators -
Detectors and Mixers - Switches, Phase Shifters, and Attenuators -
Oscillators and Amplifiers - Frequency Multipliers and Dividers

* Receiver System Parameters: Typical Receivers - System
Considerations - Natural Sources of Receiver Noise - Receiver Noise

Topics Figure and Equivalent Noise Temperature - Compression Points,
Minimum Detectable Signal, and Dynamic Range - Third-Order
Intercept Point and Intermodulation - Spurious Responses -
Spurious-Free Dynamic Range
* Transmitter and Oscillator Systems: Transmitter Parameters -
Transmitter Noise - Frequency Stability and Spurious Signals -
Frequency Tuning, Output Power and Efficiency - Intermodulation -
Crystal Reference Oscillators - Phase-Locked Oscillators - Frequency
Synthesizers.

Course Title Advanced Topics in Communication Engineering

Course Code CCE528

Credit Hours 3

Contact Hours Lecture | 2 | Tutorials | 2 | Lab. | -

Prerequisite(s) 120 CR, CCE410

This course introduces an advanced topic in Communication

FORIES Engineering.

Course Title Compilers

Course Code CCE531

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | 2 | Lab. | -
Prerequisite(s) 120 CR, CCE505

Overview: compilers and interpreters, Lexical Analysis, Syntax
Analysis - Parsing, Syntax-directed translation, Intermediate code

Topics generation, Run time environment, Code generation and
optimization, Machine independent optimization.

Course Title Computer Graphics

Course Code CCE532

Credit Hours 3

Contact Hours Lecture | 2 | Tutorials | 2 | Lab. | -

Prerequisite(s) 120 CR, CCE206, CCE303
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Fundamentals of computer graphics - display devices -
fundamentals of graphic algorithms - two dimensional graphics -

Topics polygon representation - polygon filling - polygon clipping - three
dimensional graphics - back face removal - scan line and ray tracing
- illumination and shading models.

Course Title Parallel Processing

Course Code CCE533

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | 2 | Lab. | -

Prerequisite(s) 120 CR, CCE406, CCE505

Parallel architectures, Parallel algorithm design, Shared memory
programming, Message passing programming, Combining MPI and

Open MP, Debugging MPI programs, Floyd's algorithm,

Topics Performance analysis, Matrix-vector multiplication, Matrix
multiplication, Finite difference methods, Sorting, Combinatorial
search, External memory sorting, Heterogeneous architectures,
Load balancing.

Course Title Neural Networks

Course Code CCE534

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | 2 |Lab. |-

Prerequisite(s) 120 CR, CCE206, CCE303

Single-Layer Perceptron’s, Implementing Learning Algorithms for
the Perceptron, Error-Correction Learning, Online and Offline

Topics Perceptron Learning Algorithms, Multilayer Perceptron’s, Back
Propagation Network, Radial-Basis Function Networks, Support
Vector Machines, Kohonen Networks (SOM) , Recurrent Networks.

Course Title Advanced Computer Networks

Course Code CCE535

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | 2 |Lab. |

Prerequisite(s) 120 CR, CCE501

Topics

Advanced topics in computer networks, detail of protocol standards
and services provided by the network; focus on current industry and
research topics. This course will allow students to develop
knowledge and expertise in high speed networking technologies,
multimedia networks, enterprise network security and
management, client/server applications, mobile communication
and state-of-art Internetworking solutions.
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Course Title Software Testing

Course Code CCE536

Credit Hours 3

Contact Hours Lecture | 2 | Tutorials | 2 | Lab. | -
Prerequisite(s) 120 CR, CCE504

This course will cover: software testing and basic testing terms,
software lifecycle and testing role, performance testing, security
testing, database and data warehouse testing, Black Box test design

EORICE techniques, structure based or white box techniques, static test
design techniques, test planning and control, and test automation
& tools.

Course Title Digital Speech Processing

Course Code CCE537

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | 2 |Lab. |

Prerequisite(s) 120 CR, CCE305

This course covers; the basics of speech production and perception,
a review of DSP fundamentals, acoustic-phonetics, linguistics,
speech perception, sound propagation in the human vocal tract,
time domain and frequency domain speech representations,

Topics cepstrum and homomorphic speech processing, linear predictive
analysis, algorithms for estimating speech parameters, digital
coding of speech signals, text to speech synthesis, and speech
recognition methods.

Course Title Advanced Topics in Computer Engineering

Course Code CCE538

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | 2 | Lab. | -

Prerequisite(s) 120 CR, CCE406

Topics

This course introduces an advanced topic in Computer Engineering.

Course Title Graduation Project (1)

Course Code CCE580

Credit Hours 2

Contact Hours Lecture | 1 | Tutorials | - | Lab. | 3
Prerequisite(s) 120 CR

Topics

This course requires the students, working in teams, to take an
actual engineering project from the initial proposal stage through
the preliminary design phase. Students will conduct the necessary
activities and prepare the various documents needed to complete
the preliminary design.
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Course Title Graduation Project (2)

Course Code CCE581

Credit Hours 3

Contact Hours Lecture | 1 | Tutorials | - | Lab. | 6
Prerequisite(s) CCE580

Topics

A continuation of CCE580, the design process will continue from the
preliminary phase to the completion of a conceptual design of the
project. The students, working in teams, will prepare design criteria,
calculations, and representative engineering drawings of the
project’s major components. A list and general description of the
many details and other miscellaneous activities required to
complete the project will also be prepared.
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Code | Course | CR | Lec | Tut | Lab | Pre Req.
(A) Humanities & Social Science (Univ. Req.)
GEN101 English Language 2 2 0 0 -
GEN102 Engineering & Society 2 2 0 0
GEN201 Technical Report Writing 2 2 0 0 GEN101
GEN202 Psychology & organization Behavior 2 2 0 0
GEN301 Leadership and Management skills 2 2 0 0
GEN302 Professional Ethics 2 2 0 0
GEN401 Legislations, contract and procurement management 2 2 0 0
GEN402 Human Resources Management 2 2 0 0
(B) Mathematics & Basic Science
CPE101 Computer Programming 3 2 0 3
EMP101 Engineering Mathematics (1) 3 2 2 0
EMP102 Engineering Mathematics (2) 3 2 2 0 EMP101
EMP103 Physics (1) 3 2 0 3
EMP104 Physics (2) 3] 2 0 3 EMP103
EMP105 Engineering Chemistry 3 2 0 3
EMP106 Engineering Mechanics (1) 3] 2 2 0
EMP107 Engineering Mechanics (2) 3] 2 2 0 EMP106
EMP201 Engineering Mathematics (3) 3 2 2 0 EMP102
EMP202 Engineering Mathematics (4) 3 2 2 0 EMP201
EMP203 Physics (3) 3] 2 0 3 EMP104
MDP101 Engineering Drawing (1) 3] 2 0 3
MDP102 Engineering Drawing (2) 3 2 0 3 MDP101
(C) Basic Engineering Sciences (Faculty/Spec. Req.)

ARC301 Architectural Design (1) 3 1 0 6 CSM201
CVE201 Engineering Geology 3 2 2 0 EMP105
CVE202 Structural Analysis (1) 3 2 2 0 EMP107
CVE203 Construction Materials (1) 3 2 0 3 CVE201
CVE301 Structural Analysis (2) 3 2 2 0 CVE202
CVE302 Geotechnical Engineering (1) 3 2 0 3 CVE201
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CVE303 Concrete Structures Design (1) 3 2 2 0 CVE202
CVE304 Steel Structures (1) 3] 2 2 0 CVE301
MDP103 Production Technology & Workshops 3 2 0 3
MDP201 Mechanical Engineering 3 2 2 0
CSM201 Civil and Architectural Drawing 3 1 0 6 MDP102
SRE201 Surveying Engineering (1) 3 2 0 3 MDP102
SRE301 Surveying Engineering (2) 3 2 2 0 SRE201
(D) Applied Engineering & Design
ARC401 Architectural Construction (1) 3 2 0 3 CVE305
ARC501 Building Finishes & Construction Details 3 2 0 3 ARC301
ARC502 Urban Design and Planning 3 2 0 3 ARC301
CVE305 Concrete Structures Design (2) 3 2 2 0 CVE303
CVE306 Construction Materials (2) 3 2 0 3 CVE203
CVE403 Concrete Structures Design (3) 3 2 2 0 CVE305
CSM305 Sustainable Construction 3 2 2 0 CSM304
CSM402 Technical Installations 3 2 0 3 ARC401
CSM403 Construction Productivity Improvement 3 2 2 0 CSM301
CSM501 Specification and Execution Documents 3 2 2 0 CSM401
CSM502 Construction Site Technology 3 2 2 0 CSM401
CSM503 Contracts and Claims 3121210 CSM301,
GEN401
(E) Computer Application & ICT
ARC201 Graphics (1) 3 1 0 6 MDP102
ARC403 Computer Applications in Architecture 3 2 0 3 ARC301
CSM301 Construction Project Management (1) 3 2 2 0
CSM401 Construction Project Management (2) 3] 2 2 0 CSM301
CSM505 Decision and Risk Management 3 2 2 0 CSM401
SRE402 Geographical Information Systems (GIS) 3| 2 0 3 SRE301
(F) Project & Practice
ARC402 Working Design (1) 3 2 3 CVE305
CSM380 Field Training I* 80 CR
CSM480 Field Training II* 10| o] 3 120 CR,
GETR101
CSM304 Quality in Construction 3 2 2 0 CVE203
CSM504 Project Cost Accounting & Control 3 2 2 0 CSM401
CSM591 | PROJECT (1) 2o 4] o 120 CR
CSM592 PROJECT (2) 2 (0 4 0 CSM591
(G) Discretionary (institution character- identifying) subjects
ARC404 Architectural Construction (2) 3 2 0 3 ARC401
ARC405 Graphics (2) 3 1 0 6 ARC201
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ARC406 Architectural Design (2) 3 1 0 6 ARC301
ARC407 Working Design (2) 3 2 0 3 ARC402
ARC503 Interior Design 3 2 0 3 ARC301
ARC504 Site Planning & Engineering 3 2 2 0 SRE301
CVE404 Steel Structures (2) 3 2 2 0 CVE304
CVE405 Geotechnical Engineering (2) 3 2 2 0 CVE302
CVE406 Masonry, Timber and composite structures. 3 2 2 0 CVE301
CVE501 Geotechnical problems during construction 3 2 2 0 CVE405
CVE502 Structural Analysis of Existing Buildings 3 2 2 0 CVE202
CVE504 Inspection & Testing of Structures 3 2 0 3 CVE401
CSM506 Supervision of building operations 3 2 2 0 ARC407
CSM507 Site safety and precautions 3 2 2 0 CSM402
CSM508 Environmental impact of structures 3 2 2 0 CSM401
CSM509 Maintenance, Building Repair and Demolition 3 2 2 0 CVE305
CSM511 Construction Project Administration 3 2 2 0 CsSmM301
CSM512 Project and Company Organization in Construction 3 2 2 0 CSM301
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Subject Area CR % NARS
Requirements
A | Humanities and Social Sciences (Univ. Req.) 16 9.1 9-12%
B | Mathematics and Basic Sciences 39 22.3 20-26%
C | Basic Engineering Sciences (Faculty/Spec. Req.) 39 22.3 20-23%
D | Applied Engineering and Design 36 20.6 20-22%
E | Computer Applications and ICT 18 10.3 9-11%
F | Projects and Practice 15 8.6 8-10%
G | Discretionary (Institution character-identifying) subjects 12 6.8 6-8%
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No. Code Course CR Pre Req.
(A) Humanities & Social Science (Univ. Req.)

1 GEN101 | English Language 2 -

2 GEN102 | Engineering & Society 2 -

3 GEN201 | Technical Report Writing 2 GEN101

4 GEN202 Psychology & organization Behavior 2 _

5 GEN301 Leadership and communication skills 2 _

6 GEN302 | Professional Ethics 2 -

7 GEN401 Legislations, contract and procurement management 2 _

8 GEN402 Human Resources Management 2 —
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Code Course CR Pre Req.
No. (B) Mathematics & Basic Science

1 CPE101 Computer Programming 3 _
2 EMP101 | Engineering Mathematics (1) 3 _
3 EMP102 | Engineering Mathematics (2) 3 EMP101
4 EMP103 | Physics (1) 3 B
5 EMP104 | Physics (2) 3 EMP103
6 EMP105 | Engineering Chemistry 3 _
7 EMP106 | Engineering Mechanics (1) 3 _
8 EMP107 | Engineering Mechanics (2) 3 EMP106
9 EMP201 | Engineering Mathematics (3) 3 EMP102
10 EMP202 | Engineering Mathematics (4) 3 EMP201
11 [ EMP203 | Physics (3) 3 EMP104
12 MDP101 | Engineering Drawing (1) 3 _
13 MDP102 | Engineering Drawing (2) 3 MDP101
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Code Course CR Pre Req.
No. (C) Basic Engineering Sciences (Faculty/Spec. Req.)

1 ARC301 | Architectural Design (1) 3 CSM201
2 CVE201 Engineering Geology 3 EMP105
3 CVE202 | Structural Analysis (1) 3 EMP107
4 CVE203 | Construction Materials (1) 3 CVE201
5 CVE301 | Structural Analysis (2) 3 CVE202
6 CVE302 | Geotechnical Engineering (1) 3 CVE201
7 CVE303 Concrete Structures Design (1) 3 CVE202
8 CVE304 | Steel Structures (1) 3 CVE301
9 MDP103 | Production Technology & Workshops 3 _
10 MDP201 | Mechanical Engineering 3 --
11 CSM201 | Civil and Architectural Drawing 3 MDP102
12 SRE201 Surveying Engineering (1) 3 MDP102
13 SRE301 | Surveying Engineering (2) 3 SRE201
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Code Course CR Pre Req.
No. (D) Applied Engineering & Design

1 ARC401 | Architectural Construction (1) 3 CVE305
2 ARC501 Building Finishes & Construction Details 3 ARC301
3 ARC502 Urban Design and Planning 3 ARC301
4 CVE305 | Concrete Structures Design (2) 3 CVE303
5 CVE306 | Construction Materials (2) 3 CVE203
6 CVE403 | Concrete Structures Design (3) 3 CVE305
7 CSM305 | Sustainable Construction 3 CsM304
8 CSM402 | Technical Installations 3 ARC401
9 CSM403 | Construction Productivity Improvement 3 CcsmM301
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10 CSM501 | Specification and Execution Documents 3 CSM401
11 CSM502 | Construction Site Technology 3 CSM401
12 CSM503 | Contracts and Claims 3 CSM301, GEN401
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Code Course CR Pre Req.
No. (E) Computer Application & ICT
1 ARC201 | Graphics (1) 3 MDP102
2 ARC403 | Computer Applications In Architecture 3 ARC301
3 CSM301 | Construction Project Management (1) 3 -
4 CSM401 | Construction Project Management (2) 3 CcSM301
5 CSM505 | Decision and Risk Management 3 CcSM401
6 SRE402 | Geographical Information Systems (GIS) 3 SRE301
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Code Course CR Pre Req.
No. (F) Project & Practice
1 ARC402 | Working Design (1) 3 CVE305
2 CSM304 | Quality in Construction 3 CVE203
3 CSM504 | Project Cost Accounting & Control 3 CcSM401
4 CSM591 | PROJECT (1) 2 120 CR
5 CSM592 | PROJECT (2) 2 CSM591
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Code Course Title Credit Hours Prerequisites
CSM380 Field Training | 1 80 Credit Hours
CSM480 Field Training Il 1 120 Credit Hours, GETR101
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Code Course CR | PreReq.
No. (G) Discretionary (institution character- identifying) subjects
1 ARC404 | Architectural Construction (2) 3 ARC401
2 ARC405 | Graphics (2) 3 ARC201
3 ARC406 | Architectural Design (2) 3 ARC301
4 ARC407 | Working Design (2) 3 ARC402
5 ARC503 | Interior Design 3 ARC301
6 ARC504 | Site Planning & Engineering 3 SRE301
7 CVE404 | Steel Structures (2) 3 CVE304
8 CVE405 | Geotechnical Engineering (2) 3 CVE302
9 CVE406 | Masonry, Timber and composite structures. 3 CVE301
10 CVE501 | Geotechnical problems during construction 3 CVE405
11 CVE502 | Structural Analysis of Existing Buildings 3 CVE202
12 CVE504 | Inspection & Testing of Structures 3 CVE401
13 CSM506 | Supervision of building operations 3 ARC407
14 CSM507 | Site safety and precautions 3 CSM402
15 CSM508 | Environmental impact of structures 3 CcSM401
16 CSM509 | Maintenance, Building Repair and Demolition 3 CVE305
17 | CSM511 | Construction Project Administration 3 CSM301
18 CSM512 | Project and Company Organization in Construction 3 CSM301
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. Credit Contact Hours .
Code Subject Marks Prerequisites
Hours Lec. | Tut | Lab
EMP101 | Engineering Mathematics (1) 3 2 2 - 100 ---
EMP103 | Physics (1) 3 2 - 3 100
EMP105 | Engineering Chemistry 3 2 - 3 100 -
EMP106 | Engineering Mechanics (1) 3 2 2 - 100 ---
MDP101 | Engineering Drawing (1) 3 2 - 3 100 ---
GEN101 | English Language 2 2 - - 100 -
17 12 4 9 600
L el )l uad)l
Credit Contact Hours
Code Subject Marks Prerequisites
Hours Lec. | Tut | Lab
EMP102 | Engineering Mathematics (2) 3 2 2 - 100 EMP101
EMP104 | Physics (2) 3 2 - 3 100 EMP103
EMP107 | Engineering Mechanics (2) 3 2 2 - 100 EMP106
CPE101 | Computer Programming 3 2 - 3 100 ---
MDP103 | Production Technology & Workshops 3 2 - 3 100
MDP102 | Engineering Drawing (2) 3 2 - 3 100 MDP101
GEN102 | Engineering & Society 2 2 - - 100 -
20 14 4 12 700
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Code Subject Credit Contact Hours Marks | Prerequisites
Hours Lec. | Tut | Lab
EMP201 | Engineering Mathematics (3) 3 2 - 100 EMP102
CVE201 | Engineering Geology 3 2 - 100 EMP105
ARC201 | Graphics (1) 3 1 - 6 100 MDP102
CVE202 | Structural Analysis (1) 3 2 2 - 100 EMP107
EMP203 | Physics (3) 3 2 - 3 100 EMP104
GEN201 | Technical Report Writing 2 2 - - 100 GEN101
17 11 6 9 600
L el )l uad)l
Code Subject Credit Contact Hours Marks | Prerequisites
Hours Lec. | Tut | Lab
EMP202 | Engineering Mathematics (4) 3 2 2 - 100 EMP201
SRE201 | Surveying Engineering (1) 3 2 - 3 100 MDP102
CSM201 | Civil and Architectural Drawing 3 1 - 6 100 MDP102
MDP201 | Mechanical Engineering 3 2 2 - 100 ---
CVE203 | Construction Materials (1) 3 2 - 3 100
GEN202 | Psychology & Organization Behavior 2 2 - - 100 ---
17 11 4 12 600
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Code Subject Credit Contact Hours Marks | Prerequisites
Hours | Lec. | Tut | Lab
ARC301 | Architectural Design (1) 3 1 - 6 100 CSM201
CVE301 | Structural Analysis (2) 3 2 2 - 100 EMP107
CVE302 | Geotechnical Engineering (1) 3 2 - 3 100 CVE201
CVE303 | Concrete Structures Design (1) 3 2 2 - 100 CVE202
CSM304 | Quality in Construction 3 2 2 - 100 CVE203
GEN301 | Leadership Team and communication skills 2 2 - - 100
17 11 6 9 600
3 awhydl sl
Code Subject Credit Contact Hours Marks | Prerequisites
Hours Lec. | Tut | Lab

SRE301 | Surveying Engineering (2) 3 2 2 - 100 SER201

CSM301 | Construction Project Management (1) 3 2 2 - 100 -

CVE304 | Steel Structures (1) 3 2 2 - 100 CVE301

CSM305 | Sustainable Construction 3 2 2 - 100 CcSM304

CVE305 | Concrete Structures Design (2) 3 2 2 - 100 CVE303

CVE306 | Construction Materials (2) 3 2 - 3 100 CVE203

GEN302 | Professional Ethics 2 2 - - 100 -

20 14 10 3 700

STl wwgall =T § aulwl 3 84 o) Carall 845 (3 oy sl Il pg 8y *
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. Credit Contact Hours .
Code Subject Marks | Prerequisites
Hours | Lec. | Tut | Lab
CSM401 | Construction Project Management (2) 3 2 2 - 100 CSM301
ARC401 | Architectural Construction (1) 3 2 - 3 100 CVE305
ARC403 | Computer Applications In Architecture 3 2 - 3 100 ARC301
CSM403 | Construction Productivity Improvement 3 2 2 - 100 CSM301
XXX4** | Elective (1) 3 2 2 100
Legislations, contract and procurement -
GEN401 2 2 - 100
management
17 12 6 6 600
. Credit Contact Hours .
Code Subject Marks | Prerequisites
Hours Lec. Tut | Lab
CVE403 | Concrete Structures Design (3) 3 2 2 - 100 CVE303
CSM402 | Technical Installations 3 - 3 100 ARC401
ARC402 | Working Design (1) 3 - 3 100 CVE303
Geographical Information Systems 3 3
SRE402 2 - 100 SRE301
(GIS)
XXX4** | Elective (2) 3 2 - 100 ---
GEN402 | Human Resources Management 2 - - 100 ---
17 12 4 9 600

STl uwgall d =T (§ aolwl 3 80 o) Carall A5 3 oy sl Il g &) *
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Code Subject Credit Contact Hours Marks | Prerequisites
Hours Lec. | Tut | Lab
CSM501 | Specification and Execution Documents 3 2 2 - 100 CSM401
ARC501 | Building Finishes & Construction Details 3 2 - 3 100 ARC301
CSM504 | Project Cost Accounting & Control 3 2 2 - 100 CcSM401
CSM505 | Decision and Risk Management 3 2 2 - 100 CSM401
XXX5** | Elective (3) 3 2 2 - 100
CSM591 | Project (1) 3 - 6 - 100 120 CR
18 10 14 3 600
LA awhydl sl
Code Subject Credit Contact Hours Marks Prerequisites
Hours Lec. | Tut | Lab
CSM502 | Construction Site Technology 3 2 2 - 100 CSM401
ARC502 | Urban Design and Planning 3 2 - 3 100 ARC301
CSM503 | Contracts and Claims 3 2 2 - 100 CSM301, GEN401
XXX5%** | Elective (4) 3 2 2 - 100
CSM592 | Project (2) 3 - 6 - 100 CSM591
15 8 12 3 500
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Course Title Graphics (1)

Course Code ARC201

Credit Hours 3

Contact Hours Lecture ‘ 1 ‘ Tutorials | - ‘ Lab. ‘ 6
Prerequisite(s) MDP102

Course

Introduction to the basic equipment, media, techniques and

Description principles of graphic communication. Fundamental skills are
established in both free hand and drafting techniques. Studying the
different design elements: Point, Line, Direction, Shape, Size,
Texture, Color and form. Processes involved in perception, nature of
light, movement, color, depth and distance cues. Design
fundamentals are reinforced where students can experiment and
explore several ideas related to Two- and Three-dimensional forms.
Case studies and applications of design principles in architecture.

Text Book Geometric and Engineering Drawing By Ken Morling.

Course Title Architectural Design (1)

Course Code ARC301

Credit Hours 3

Contact Hours Lecture | 1 \ Tutorials | - \ Lab. \ 6

Prerequisite(s) CSM201

Course

Introduces students to the perception of architectural spaces and

Description develops abilities to design simple spaces and compositions.
Considering the functional activities, and circulation. Exercises with
simple spatial requirements, studying design considerations of
spaces. Each exercise focuses on certain design objectives, while
addressing the basic design concerns. Examples of selected projects
would be: private residences, vacation houses etc.

Text Book Architectural Design By Behrang Aghilinasab, Gilda Payvarpour

Course Title Architectural Construction (1)

Course Code ARC401

Credit Hours 3

Contact Hours Lecture | 2 ‘ Tutorials ‘ - ’ Lab. ‘ 3

Prerequisite(s) | CVE305

Course
Description

Building systems (bearing walls, skeleton, shell construction and
other new structural systems) and to train the student to draw the
constructional details through the study of: Bearing wall buildings
(bricks and stones), Architectural symbols, building methods, Bonds,
Tools, Wall thickness, Openings. Lintels and arches, Vaults and
domes, Heat and sound insulation, Retaining walls, Erection
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requirements, Concrete components, Structural elements, Stairs,
Internal sanitary and electrical installations.

Text Book Legal Aspects of Architecture, Engineering and the ... Justin Sweet,
Marc Schneier — 2012

Course Title Working Design (1)

Course Code ARC402

Credit Hours 3

Contact Hours Lecture ‘ 2 ‘ Tutorials ‘ - ‘ Lab. ‘ 3

Prerequisite(s) | CVE305

Course

The course aims to introduce the basics of detailed execution

Description drawings. Exercises on the preparation of detailed site and assembly
drawings including detailed sections, detailed space drawings and
assembly drawings for the coordination between different
professions. In addition to signs, symbols and information systems.

Text Book Managing Engineering Design - Crispin Hales, Shayne Gooch — 2004

Course Title Computer Application in Architecture

Course Code ARC403

Credit Hours 3

Contact Hours Lecture \ 2 \ Tutorials \ - \ Lab. \ 3

Prerequisite(s) ARC301

Course
Description

Introduction to computers as a tool for architects and its applications
in 2D and 3D drawing. Topics for 2D include: The CAD interface,
Command syntax, Drafting theory, Selecting objects, Inserting
objects, Correcting errors, Object snap, Zooming. Measuring objects,
Panning, Text, Layers, Editing objects, Line types, Line weights,
manipulating objects, Grips, Construction lines, Crosshatching,
Blocks, dimensioning, reference files, special objects and plotting.
Topics for 3D include: Extrusions, viewing the model, world and user
Coordinate systems, Wire frame models, Modifying and editing wire
frames, Model space, Paper space, scaling views, Perspective views,
3D surface modeling, 3D faces, 3D Polygon meshes, Solid shapes, 3D
solid models, Sectioning, Slicing, Shading and rendering solid
models.

Text Book

Challenging ICT Applications in Architecture, Engineering,Wang,
James - 2012

Course Title

Architectural Construction (2)

Course Code

ARC404

Credit Hours

3

Contact Hours

Lecture \ 2 ] Tutorials \ - \ Lab. \ 3

Prerequisite(s)

CVE305
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Course Execution of buildings. Setting out foundations, Excavation, Laying

Description foundations. Super structure works. Joints, (settlement,
expansions...), Curtain walls. Internal partitions, Timber construction
of trusses, Lamella. Steel construction.

Text Book Legal Aspects of Architecture, Engineering and the
Justin Sweet, Marc Schneier - 2012 - Preview - More editions

Course Title Graphics (2)

Course Code ARC405

Credit Hours 3

Contact Hours | Lecture ‘ 1 Tutorials | - ‘ Lab. ‘ 6

Prerequisite(s) ARC201

Course

The course highlights the impact of aesthetics on architectural form

Description and compositions through the study of theories and principles of
artistic composition and philosophical approaches. Creativity and
visual perception of spatial formations are analyzed to give students
the vocabulary and experience needed. Training in the class on how
to use color and materials with sketches. And how to make models
to create ability for architectural imagination.

Text Book Engineering Graphics Essentials with AutoCAD 2015
Kirstie Plantenberg - 2014

Course Title Architectural Design (2)

Course Code ARC406

Credit Hours 3

Contact Hours Lecture | 1 ‘ Tutorials | - ‘ Lab. ‘ 6

Prerequisite(s) ARC301

Course

The course aims to develop architectural design capacities related to

Description the design of buildings, (featuring repetitive elements and other
spatial ones) (school, commercial center, tourist village, etc.), while
satisfying functional and structural requirements. Developing
architectural design capacities related to the design of multi-function
buildings (retail-commercial-residential complex) featuring multiple
circulation networks while satisfying functional and structural
requirements.

Text Book Architectural Design Procedures By Arthur Thompson

Course Title Working Design (2)

Course Code ARC407

Credit Hours 3

Contact Hours Lecture ‘ 2 ‘ Tutorials | - ‘ Lab. ‘ 3

Prerequisite(s) ARC402

Course
Description

Preparing the students to complete the drawing documents set of a
preliminary design project. The previous courses knowledge is
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applied with an emphasis on methods of constructions, high
technology working details and materials to produce a whole set of
drawings including electrical and plumbing drawings.

Text Book Managing Engineering Design - Page 169
Crispin Hales, Shayne Gooch - 2004
Course Title Building Finishes and Construction Details
Course Code ARC501
Credit Hours 3
Contact Hours Lecture | 2 ‘ Tutorials ‘ - ‘ Lab. ‘ 3
Prerequisite(s) ARC301

Course

Study of details of Construction & Finishes. Carpentry of doors and

Description windows. Finishing materials (internal and external), Ceiling borders,
Plaster and painting works, ceramic works, floors, light & electrical
fittings, plumbing fittings, sanitary fittings, aluminum windows &
double glazing, Fur forge, Kitchen Installations.

Text Book Computer Aided Design Guide for Architecture, Engineering ...
Ghassan Aouad, Song Wu, Angela Lee - 2013

Course Title Urban Design and Planning

Course Code ARC502

Credit Hours 3

Contact Hours Lecture ‘ 2 ‘ Tutorials ‘ = ‘ Lab. ‘ 3

Prerequisite(s) ARC301

Course

Urban design: definitions and interrelations with architecture and

Description planning & other disciplines - approaches and conceptions of urban
design - culture, nature & perception as a basis for design principles.
The city's spatial form: character, components and perception -
Form determinants (natural and cultural) - Urban design structures
for the city - Urban spaces: components and design principles -
Urban design as a development tool.

Text Book Planning and Urban Design Standards - Page 418
American Planning Association, Frederick R. Steiner, Kent Butler -
2012

Course Title Interior Design (1)

Course Code ARC503

Credit Hours 3

Contact Hours Lecture \ 2 \ Tutorials \ - \ Lab. \ 3

Prerequisite(s) ARC301

Course
Description

A study of theories and principles of interior design, internal and
external spaces hierarchy and interaction. Study of horizontal and
vertical plans, treatments and finishes. The study of movement,
visual perception, space internally and externally. The study of
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surfaces: textures, forms and visual illusions. Theories of colors,
color schemes and its different effects. The effects of natural and
artificial lighting in spaces for different uses internally and externally.
International examples and concepts in interior design.

Text Book Building Systems for Interior Designers Corky Binggeli - 201
Course Title Site Planning and Engineering

Course Code ARC504

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | 2 ‘ Lab. ‘ -
Prerequisite(s) CSM401

Course

Site organization - Building technology in sites - External spaces -

Description Space as a resource - Integration of spaces. Site and Landscape
analysis: natural, visual and cultural aspects & variables -
components and effects - design with nature: functions & visual
effects - vegetation and functions - ecological balance - design
vocabulary & elements - site planning & landscaping. Applications
and case studies

Text Book The Engineer's Manual of Construction Site Planning - Jiiri Sutt, Irene
Lill, Olev Mudlrsepp - 2013

Course Title Engineering Geology

Course Code CVE201

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | 2 ‘Lab. ‘—

Prerequisite(s) EMP105

Course

General Introduction for Geology and Engineering Geology — Rock

Description Classifications — Rock Weathering and the Formation of Soils —Rock
Composition — Geological Maps — Earthquakes — Rock Tests and
Mechanical Properties.

Text Book ENGINEERING GEOLOGY FOR CIVIL ENGINEERS By P. C. VARGHESE

Course Title Structural Analysis (1)

Course Code CVE202

Credit Hours 3

Contact Hours Lecture ‘ 2 ’ Tutorials ‘ 2 ‘ Lab. ‘ -
Prerequisite(s) EMP107

Course
Description

Theory of statically determinate structures: supports, reactions,
internal forces of trusses, shear force and bending moment diagrams
of beams and frames, stability and determinacy, arches. Influence
lines and moving loads. Section properties, normal stresses.

Text Book

Fundamentals Of Structural Analysis By Subrata Chakrabarty
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Course Title Construction Materials (1)

Course Code CVE203

Credit Hours 3

Contact Hours Lecture | 2 | Tutorials | - | Lab. |3
Prerequisite(s) EMP104

Course

Engineering properties of materials (strength, toughness, hardness,

Description elasticity), introduction to common types of building materials,
steel, cement, aggregates, concrete, admixtures, bricks, stones,
timber, glass, polymers, adhesives, sealants.

Text Book Construction Materials for Civil Engineering By Errol Van Amsterdam

Course Title Structural Analysis (2)

Course Code CVE301

Credit Hours 3

Contact Hours Lecture | 2 ’ Tutorials ‘ 2 ‘ Lab. ‘ =

Prerequisite(s) CVE202

Course

Stress and strain, axial, torsion, shear force, compound stresses,

Description analysis of plane stress and plane strain, combined stresses, shear
center, deflection of beams using singular functions, double
integration method, and conjugate beam method. Statically
indeterminate problems: virtual work, slop deflection, and three
moment equation.

Text Book Structural Analysis Vol-1, 3E By S S Bhavikatti

Course Title Geotechnical Engineering (1)

Course Code CVE302

Credit Hours 3

Contact Hours Lecture | 2 \ Tutorials \ - \ Lab. \ 3

Prerequisite(s) CVE201

Course Soil formation. Types of soils. Grain Size Distribution. Soil

Description Classification. Physical and Index Properties. Compaction.
Permeability and Seepage. Stresses in soils. Immediate and
Consolidation settlement. Shear strength of soils. Lateral Earth
Pressure. Slope Stability.

Text Book Geotechnical Engineering Handbook By Braja M. Das

Course Title Concrete Structures Design (1)

Course Code CVE303

Credit Hours 3

Contact Hours Lecture | 2 ’ Tutorials ‘ 2 ‘ Lab. \ -

Prerequisite(s) CVE202

Course
Description

Load distribution, design methods, limit state design method:
flexure design, shear design, beams, solid slabs, deflection.
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Text Book

Structural Concrete, Volume 1: Textbook on Behavior, Design and
Performance By fib Fédération internationale du béton

Course Title Steel Structures (1)

Course Code CVE304

Credit Hours 3

Contact Hours Lecture ‘ 2 ‘ Tutorials ‘ 2 ‘ Lab. ‘ -
Prerequisite(s) CVE301

Course

Introduction to steel structures — Properties and types of steel -

Description Design of :- (Tension members - Compression members - Bolted
connections — Welded connections — High strength bolts — Purlins -
Bracings - Crane girders — Base plates) — different methods for
achieving  the design and drawings—Detailed drawings for the
different items and components of buildings — Different methods
of fabrication and erection.

Text Book Steel Structures Design: ASD/LRFD By Alan Williams

Course Title Concrete Structures Design (2)

Course Code CVE305

Credit Hours 3

Contact Hours Lecture | 2 \ Tutorials \ 2 \ Lab. \ -

Prerequisite(s) CVE303

Course

Paneled beam slabs, flat slabs, ribbed slabs, hollow block slabs, long

Description columns, hinge design, shear friction, corbels.

Text Book Concrete Construction Engineering Handbook Edward G. Nawy -
2008

Course Title Construction Materials (2)

Course Code CVE306

Credit Hours 3

Contact Hours Lecture ‘ 2 ‘ Tutorials | - ‘ Lab. ‘ 3

Prerequisite(s) ARC401

Course

Mix design of concrete, properties of fresh and hardened concrete

Description (workability, volume stability, strength and durability), special
concrete structures (light weight, heavy weight, high strength,
underwater, self-compacting, roller compacted, polymer, fiber, high
performance, reactive powder).

Text Book High-Performance Construction Materials: Science and Applications
By Caijun Shi

Course Title Concrete Structures Design (3)

Course Code CVE403

Credit Hours 3
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Contact Hours

Lecture ‘ 2 ‘ Tutorials ‘ 2 ‘ Lab. ‘ -

Prerequisite(s)

CVE305

Course
Description

Large span systems: design and detailing of Frames and Arches,
design of shallow foundation, isolated and raft.

Text Book Design of Reinforced Concrete Structures, 2nd Edition By Alan
Williams

Course Title Steel Structures (2)

Course Code CVE404

Credit Hours 3

Contact Hours Lecture \ 2 \ Tutorials \ 2 \ Lab. \ -

Prerequisite(s) CVE304

Course

Computer aided design of steel structures — Roof trusses - Rigid

Description frames -Details. Execution and workshop drawings — Tests on
welded steel sections - Visual inspection — Liquid penetration tests —
Ultrasonic tests — X-ray tests. Fabrication and erection tolerances,
Corrosion protection.

Text Book Advanced Analysis and Design of Steel Frames - Gou-Qiang Li, Jin-Jin
Li - 2009

Course Title Geotechnical Engineering (2)

Course Code CVE405

Credit Hours 3

Contact Hours Lecture | 2 ’ Tutorials ‘ 2 ‘ Lab. ‘ =

Prerequisite(s) CVE302

Course

Subsurface exploration. Load transfer; types of foundations; bearing

Description capacity; settlement (immediate and consolidations); tilting; design
and analysis of spread footings (square, rectangular, circular and
continuous) with concentric and eccentric loads; rectangular
combined footings; gravity and cantilever walls; Pile foundations:
load bearing capacity, settlement, efficiency of pile groups.

Text Book Advances in Geotechnical Engineering: The Skempton Conference,
Volume 1 By D. M. Potts, K. G. Higgins

Course Title Masonry, Timber and Composite Structures

Course Code CVE406

Credit Hours 3

Contact Hours Lecture \ 2 \ Tutorials \ 2 \ Lab. \ -

Prerequisite(s) CVE202

Course
Description

Masonry Materials, Development of Building Structures, Elements
and systems. Types of Masonry Construction (Un-reinforced,
Reinforced, Pre-stressed), Structural Design, Structural
Requirements — Environmental Requirement, Mortar — Grout —
Reinforcement — Masonry Assemblages — Strength; Flexural, Axial
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compression, Combined axial compression, flexure, and Shear.
Beams and Lintels, flexural walls. Axial and out of Plane loads,
Columns and Pilasters, Shear Walls, Construction Considerations and
Details. Characteristics and properties of wood as a structural
material; design and detailing of structural elements and entire
structures of wood. Topics include allowable stresses, design and
detailing of solid beams and columns, nailed and bolted connections,
plywood diaphragms and shear walls. Introduction to composite
structures (Ferro cement, advanced composites, corrugated etc....)

Text Book Composites for Construction Lawrence C. Bank - 2006
Course Title Geotechnical Problems During Constructions

Course Code CVES01

Credit Hours 3

Contact Hours Lecture ‘ 2 ’ Tutorials ‘ 2 ‘ Lab. ‘ =
Prerequisite(s) CVE405

Course

Field Tests (Penetrometer, Vane Shear, sand cone). Introduction to

Description deep excavation — Slope stability — Construction of: sheet pile walls,
-Selection of proper Retaining system — Insulation.

Text Book Advances in Geotechnical Engineering: The Skempton Conference,
Volume 1 By D. M. Potts, K. G. Higgins

Course Title Structural Analysis of Existing Buildings

Course Code CVE502

Credit Hours 3

Contact Hours Lecture | 2 | Tutorials | 2 \ Lab. \ -

Prerequisite(s) CVE202

Course

Interpretation of date from structural inspection and testing.

Description Evaluation of the load carrying capacity of existing
structures. Identification of the deficiencies in design and
deterioration of structures. Criteria for selection and design of the
most suitable rehabilitation system. Design details of selected
rehabilitation system.

Text Book Seismic Assessment and Rehabilitation of Existing Buildings - Syed
Tanvir Wasti, Giiney Ozcebe - 2003

Course Title Inspection and Testing of Structures

Course Code CVE504

Credit Hours 3

Contact Hours Lecture ‘ 2 ‘ Tutorials ‘ - ‘ Lab. ‘ 3

Prerequisite(s) CVE401

Course
Description

Types of defects in buildings - Inspection procedures - Definition of
defects - preparation of technical report of inspection - Methods of
testing and assessment of existing structures.
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Text Book Testing of Concrete in Structures, Third Edition - J.H. Bungey, S.G.
Millard - 2010

Course Title Physics (3)

Course Code EMP203

Credit Hours 3

Contact Hours Lecture ‘ 2 Tutorials | - ‘ Lab. ‘ 3

Prerequisite(s) EMP104

Course Dipole-Electrical Capacity-Force acting on charges-electrical

Description Insulators-Polarization-Kirchoff's law-Circuit Analysis-Eddy Currents-
X-Ray-Introduction to Lasers and Nano materials.

Text Book ENGINEERING PHYSICS By A. MARIKANI

Course Title Field Training |

Course Code CSM380

Credit Hours 1

Contact Hours Lecture | - | Lab/Tut. 3

Prerequisite(s) 80 Credit Hours

Days/Contact Hours | 15 Working Days/120 Hours

Course Title Field Training Il

Course Code CSM480

Credit Hours 1

Contact Hours Lecture | - | Lab/Tut. 3

Prerequisite(s) 120 Credit Hours

Days/Contact Hours | 15 Working Days/120 Hours

Course Title Mechanical Engineering

Course Code MDP201

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | 2 \ Lab. \ -

Prerequisite(s) EMP104

Course

Mechanical mechanisms — Velocity and acceleration diagrams —

Description Cams — Brakes — Clutches — Governers — Flywheels - Mechanical
power transmission - Bearings.

Text Book Textbook of Elements of Mechanical Engineering By S. Trymbaka
Murthy 2010

Course Title Civil and Architectural Drawing

Course Code CSM201

Credit Hours 3

Contact Hours Lecture | 1 Tutorials | - ‘ Lab. ‘ 6

Prerequisite(s) MDP102
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Course
Description

Basic symbols, earth works, different types of steel works, metallic
bridges, concrete structures, different examples civil engineering
works. The principles of architectural drawing. Emphasis is placed
upon developing the skills of imagination by using pen and pencil.
Developing students' free hand skills as well as mastering other
drawing techniques using different drawing tools and equipment,
with emphasis on the importance of light and shadow in
architectural representation. Developing students' abilities of
deducting elevations and sections from 3 dimensional drawings and
vice versa. Efficient and accurate drawing, representation and
rendering skills, the study of the principles of casting shades and
shadows in architectural plans and elevation. Developing skills in
interior and exterior perspective representation.

Text Book

ENGINEERING DRAWING: WITH PRIMER ON AUTOCAD- SIDDIQUEE
ARSHAD N., ZAHID A. KHAN, MUKHTAR AHMAD - PHI Learning, Jan
1, 2004 - Technology & Engineering

Course Title

Construction Project Management (1)

Course Code

CSM301

Credit Hours

3

Contact Hours

Lecture | 2 Tutorials \ 2 \ Lab. \ -

Prerequisite(s)

Course

Characteristics of the construction industry, The Construction Team,

Description Types of Contracting Companies, Types of Construction Projects.
Management: Background, Nature, Meaning, Definitions, Concepts,
Functions, Styles, and Trends. Projects: Life Cycle, Task Assignment,
Objectives and Organization. Project management: Definition,
Ingredients, Process, Project Manager Functions and Activities.
Construction Management: Meaning and Definition, Objectives,
Scope, Importance, and Trends. Planning: meaning, definitions,
stages; Planning techniques: bar charts and linked bar charts,
cumulative project progress - S curve, network analysis, activity-on-
arrow diagrams, precedence diagrams, PERT, project control, follow-
up and up-dating. Applications using Primavera, Microsoft
project...etc. software.

Text Book Construction Project Management: Theory and Practice - Page 488
2011

Course Title Quality in Construction

Course Code CSM304

Credit Hours 3

Contact Hours Lecture \ 2 \ Tutorials \ 2 \ Lab. \ -

Prerequisite(s) CVE203
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Course

Quality concerns in construction, organizing for quality and work and

Description material specifications, quality control and inspection, statistical
methods, sampling by attributes and variables, total quality
management (TQM), ISO concepts and regulations.

Text Book Quality Management in Construction Projects - Abdul Razzak
Rumane - 2010

Course Title Sustainable Construction

Course Code CSM305

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | 2 ‘ Lab. ‘

Prerequisite(s) CSM304

Course

Sustainability drivers, Policy and legislation. Cost issues: Cost

Description information, Costed exemplars, Adding value through design, Cost
and quality benefits, Whole-life costs. Appraisal tools and
techniques: Benchmarking, Critical path tools, Targeting tools.
Materials selection: The life cycle approach, Resource base,
Processing and production, Toxicity, Passive environmental control,
Local issues, Durability, Maintenance, Lifespans. Low-impact
construction, Heating, Electrical installations, Lighting and day
lighting, Ventilation and cooling strategies. Renewable technology,
Water and sewage management, Urban ecology.

Text Book Sustainable Construction: Green Building Design and ...Charles
Kibert - 2011

Course Title Construction Project Management (2)

Course Code CSM401

Credit Hours 3

Contact Hours Lecture | 2 Tutorials ‘ 2 ‘ Lab. ‘ -

Prerequisite(s) CcSM301

Course

Project time reduction, line of balance (lob), cost control: meaning

Description and definitions, methods, functions, reporting systems,
implementation, materials cost control, earned value method and
performance indices. Resources: resource allocation and leveling,
resource-limited considerations. Project planning using computer
software (primavera software, and MS project).

Text Book Project Management, Planning and Control: Managing ...Albert
Lester - 2013

Course Title Technical Installations

Course Code CSM402

Credit Hours 3

Contact Hours Lecture | 2 ‘ Tutorials ‘ - ‘ Lab. ‘ 3

Prerequisite(s) ARC401
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Course
Description

Introduction to electrical circuits - electrical installation in buildings
(illumination networks, data lines, telephone lines and antenna,
control of air conditioning, lift) - requirements of audio systems -
alarm devices (fire - security - gas). Plumbing elements and features.
Essential mechanical systems used in typical buildings.

Text Book Civil Engineering Project Procedure in the EC: Proceedings ...
Institution of Civil Engineers (Great Britain) - 1991

Course Title Construction Productivity Improvement

Course Code CSM403

Credit Hours 3

Contact Hours Lecture ‘ 2 ‘ Tutorials | 2 ‘ Lab. |-

Prerequisite(s) Ccsm301

Course

Productivity in construction, characteristics of the construction

Description industry with an overview of the construction organizations. The
course offers productivity data gathering techniques such as
guestionnaires, interviews, surveys, work sampling, recording and
viewing activities. Factors affecting productivity. Techniques for
presenting and implementing productivity-improvement findings
such as crew balance charts and process charts and flow diagrams
factors affecting humans as workers in construction. Safety and
environmental health in the construction industry.

Text Book Productivity Improvement for Construction and Engineering: ...

J.K. Yates - 2014

Course Title Specification and Execution Documents

Course Code CSM501

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | 2 \ Lab. \ -

Prerequisite(s) CSM401

Course Role of specifications, Types of specifications, Technical

Description specifications, Descriptive specifications, Performance
specifications, Non-technical specifications, Specifications writing
techniques, Objectives of quantity surveying, Preparation of Bill of
Quantity (BOQ), Measurements and quantity takeoff of construction
project items. Tender Structures - Tendering decisions and process.

Text Book Construction Specifications Writing: Principles and Procedures -
Mark Kalin, Robert S. Weygant, Harold J. Rosen - 2011

Course Title Construction Site Technology

Course Code CSM502

Credit Hours 3

Contact Hours Lecture | 2 ’ Tutorials ‘ 2 ‘ Lab. ‘ -

Prerequisite(s) CSM401
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Course Plants, temporary work, formwork, concreting, equipment
Description management, productivity, tractors, loaders, excavators, haulers,
compactors, piling equipment.
Text Book Construction Technology for Tall Buildings
M.Y. L. Chew - 2009
Course Title Contracts and Claims
Course Code CSM503
Credit Hours 3
Contact Hours Lecture | 2 Tutorials | 2 ‘ Lab. ‘ -
Prerequisite(s) CSM301, GEN401

Course

Contractual arrangements, contract documentation, National and

Description international legal systems, administration, startup, bonding, liens
and holdbacks, tendering, types of construction contracts. Dispute
causes, litigation, Alternative Dispute resolution ADR: conciliation,
mediation, arbitration. Claims & negotiations, project closure.

Text Book Civil Engineering Contracts: Practice and Procedure - Page 173
Charles K. Haswell, Douglas S. de Silva - 2013

Course Title Project Cost Accounting and Control

Course Code CSM504

Credit Hours 3

Contact Hours Lecture | 2 \ Tutorials \ 2 \ Lab. \ -

Prerequisite(s) CSM401

Course

Importance of cost engineering, cost estimating, types of estimates,

Description feasibility estimate, budget estimate, detailed estimate, direct cost
estimating, quantity take-off, construction resource pricing, indirect
costs, general and administrative expenses, risk and contingency
estimate, concept of cost monitoring and control, cost breakdown
structure, earned value concept, performance indices, cost
prediction at completion. Basic accounting concepts, balance sheet,
income statement, cash flow statement — accounting ratio —
measuring the performance — cost concepts — cost accumulation —
cost allocation — cost/volume/profit analysis — budgets — forecasting.

Text Book Project Cost Control in Construction
R. Pilcher - 1994

Course Title Decision and Risk Management

Course Code CSM505

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | 2 ‘ Lab. ‘ -

Prerequisite(s) CSM401

Course
Description

Development of modern statistical decision theory and risk analysis,
and application of these concepts in civil engineering design and
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decision making; Bayesian statistical decision theory, decision tree,
utility concepts, and multi-objective decision problems; modeling
and analysis of uncertainties, practical risk evaluation, and
formulation of risk-based design criteria, risk benefit trade-offs, and
optimal decisions.

Text Book AACE International Decision and Risk Management ...
Sean Regan - 2013

Course Title Supervision of Building Operations

Course Code CSM506

Credit Hours 3

Contact Hours Lecture | 2 ‘ Tutorials | 2 ‘ Lab. ‘ -

Prerequisite(s) ARC407

Course

How to select, handle, purchase, and measure materials as part of

Description the project technical/management team. Rights and obligations of
all project parties. Practices & Concepts of Supervision. Economy
and safety of formwork. Mock up trials. Supervision of concreting,
curing, finishing and landscape works. Supervision of masonry,
carpentry and composite construction. Supervision of technical
installation works. Supervision of finishing works.

Text Book Construction Supervision
Jerald L. Rounds, Robert O. Segner - 2011

Course Title Site Safety and Precautions

Course Code CSM507

Credit Hours 3

Contact Hours Lecture ‘ 2 ‘ Tutorials | 2 ‘ Lab. ‘ -

Prerequisite(s) CSM402

Course

Defines the contractor's and owner's role in construction as it

Description pertains to site safety and accident prevention. Basics of safety
management, OSHA requirements for construction operations,
safety plans. Protection of building occupants during use. Improving
resistance of structure to fire. Fire evacuation plans.

Text Book Construction Site Safety: A Guide for Managing Contractors
Richard D. Hislop - 1999

Course Title Environmental Impact of Structures

Course Code CSM508

Credit Hours 3

Contact Hours Lecture | 2 Tutorials | 2 ‘ Lab. ‘ -

Prerequisite(s) CSM401

Course
Description

Influences of projects: Upgrading, Development, Economic, Social,
Cultural, aesthetic, Hygienic and psychological. Environmental
impact of projects: Negative and positive impacts (direct and
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indirect). The assessment of projects- both nationally and
internationally- in order to avoid the negative consequences of
projects on the environment. The approved rates and criteria for the
compatibility of projects with environmental topics.

Text Book Environmental Engineering - Page 13
Ruth F. Weiner, Robin A. Matthews - 2003
Course Title Maintenance, Building Repair and Demolition
Course Code CSM509
Credit Hours 3
Contact Hours Lecture | 2 ‘ Tutorials | 2 ‘ Lab. ‘ -
Prerequisite(s) CVE305

Course

Methods of repair (structural repair, patch repair), Performance of

Description repaired buildings. Long term repair solutions (cathodic protection,
alkalinity restoration...etc.). Demolition arrangements and
procedures.

Text Book Maintenance of Buildings
A C Panchdhari - 2006

Course Title Construction Project Administration

Course Code CSM511

Credit Hours 3

Contact Hours Lecture | 2 \ Tutorials | 2 \ Lab. \ -

Prerequisite(s) Ccsm301

Course

THE PROJECT DELIVERY SYSTEM, RESPONSIBILITY AND AUTHORITY,

Description RESIDENT PROJECT REPRESENTATIVE OFFICE RESPONSIBILITIES,
DOCUMENTATION: RECORDS AND REPORTS, ELECTRONIC PROJECT
ADMINISTRATION, BUILDING INFORMATION MODELING (BIM),
SPECIFICATIONS AND DRAWINGS, CONSTRUCTION LAWS AND
LABOR RELATIONS, PRECONSTRUCTION OPERATIONS, PLANNING
FOR CONSTRUCTION, MEASUREMENT AND PAYMENT, PROJECT
CLOSEOUT

Text Book Construction Project Administration
Edward R. Fisk, Wayne D. Reynolds - 2013

Course Title Project and Company Organization in Construction

Course Code CSM512

Credit Hours 3

Contact Hours Lecture \ 2 \ Tutorials \ 2 \ Lab. |-

Prerequisite(s) CcsSm301

Course
Description

A survey of classical and modern organization theory; concepts and
function of management, the behavior of the individual, the work
group, and the organization, all related to construction problems.
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Text Book Handbook of Construction Management and Organization
Joseph Frein - 2010

Course Title Graduation Project (1)

Course Code CSM591

Credit Hours 2

Contact Hours Lecture ‘ - ‘ Tutorials | 4 ‘ Lab. ‘ -

Prerequisite(s)

120 CR (Meetings with supervisors as required)

Course
Description

An interdisciplinary experience. A group of students working as a
team, under the supervision of faculty members, are required to
work on engineering project. The team is required to prepare
proposals, manage data acquisition, carry out feasibility studies and
evaluate alternatives in preparation for Project Il. Teams are also
required to submit and present technical progress reports.

Text Book -

Course Title Graduation Project (2)

Course Code CSM592

Credit Hours 2

Contact Hours Lecture | - ‘ Tutorials ‘ 4 ’ Lab. ‘ )
Prerequisite(s) CSM591

Course

In continuation of Project |, the teams work out a complete analysis

Description of their project. Each student in the team is expected to handle a
specific task of the project and coordinate his work with the rest of
the group. The team is required to submit preliminary and final
technical reports supplemented with all necessary documents and
drawings. A presentation of the project results will be part of the
evaluation.

Text Book -

Course Title Surveying Engineering (1)

Course Code SRE201

Credit Hours 3

Contact Hours Lecture | 2 ‘ Tutorials | - ‘ Lab. ‘ 3

Prerequisite(s) MDP102

Course Introduction to surveying for engineering purposes. Simple linear

Description measuring techniques, plotting survey, Scale. Distance
measurements, including stadia and EDM and Angular
measurements. Computation of areas. Leveling (leveling

procedures, leveling instruments, Error in leveling, Temporary
adjustment and leveling applications. Traversing, bearings, error
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closure, and adjusted coordinates. Staking out and setting out
process.

Text Book Surveying for Engineers
By J. Uren, W.F. Price
Course Title Surveying Engineering (2)
Course Code SRE301
Credit Hours 3
Contact Hours Lecture ‘ 2 ‘ Tutorials ‘ 2 ‘ Lab. ‘ -
Prerequisite(s) SRE201

Course

Contouring, gradients and method of contouring, Topographic

Description maps. Horizontal and vertical curves calculations in civil applications.
Cross section, earthworks, and volume calculations.
Statistics, Error in observations. Settlement and verticality of the
building

Text Book Engineering Surveying: Theory and Examination Problems for
Students
By W. Schofield

Course Title Geographical Information Systems (GIS)

Course Code SRE402

Credit Hours 3

Contact Hours | Lecture | 2 Tutorials \ - \ Lab. \ 3

Prerequisite(s) | SRE301

Course
Description

Introduction to GIS and its applications, the benefits of its
implementation, data sources, data structures, data standards, data
quality, features of GIS databases, basic GIS functions, Data Capture
techniques, Georeferncing process, Vector Structure and Analysis,
Raster Structure and Analysis, Database and Attributes, Visualization,
GIS and its social and organizational context.

Text Book

Geographic Information Systems (GIS) and Mapping
Arnold Ivan Johnson, C. Bernt Pettersson, James L. Fulton - 1992

199




4 DR DY

sias

 yie 49

el

&elin

s
woponAswoD TIIA I2)SOWAS pue [A J2)SWRS Ia)Je SY2am ¢ J0J Sururer] Jowwung AIOJepuejy .
T0SINSD R wazeR]y\
sy
pue uoIsNRAQ
SOSINSD S e
[euoIssajoiq Ljanog
T0ENTD ¥ Supwauiuy
100D 0INTD
» 3unyunody
350 paloag © SIS
POSINSD 3 \ ; - %
) Ty ’ ¥ D wwo) pue louegag @ Suang
sa2am0say pafoag "suo) JwwaSeuery proiddy wea 1 [euoyeziUEs10 P
SjEsmg uwewngy TO¥INSD paloig "suo) digsaapeay % Bojoyaisg 20t nw_r.m aSenSuey
uoynlaxy pue Z0PNTO TOEINSD T0ENTD T0INID BunLAy qstsuy
uoneayadg yHoday TOINTD
TOSINSD JLAICURER < .
steRd wonoNYsU0) uondNYsU0) (1) steuaery T10INTD
uonINYSU0)) ¥ Juamaoxdwy ajqeure)sng ur iend uoINISU0) mn_o._ﬂ._._abf (1) Sumeaq
ystury Suippng SRy SOETNSD POEINSD £073AD ¥ WAL Suueamsuy
T0SO¥UV ¥ v?&. 24 uondINpoig § £
(D) 2a2917 £0PINSD (©) s1siqq £OTdaIN T0TdaIX
»¥PXXX SueomBug £0TdINT
vﬂmn.“-u_u_hw=ou ILEILLTREY O
X 10TddIx A
£0SINSD a..u.w.mh_uwwm (1) saampnng (@ sisdeuy SupmuresSoig (1) sarwegaagy
[eomdeisoan 221§ eIy dwo) SuuamSuy
e e $OETAD T0£3AD - 901dINT
uy ‘sddy (1) sisdeuy’
19ndwmo) < _ eanpnyg
£0POUYV T0TIND () sormeyagy
~ (D) wisaq Bumelq Uy < SuupamBuy
judmaseuem (2) sjeumiey JLALVRESTURRASS puy A1) LOTdINT J—
juamaindoxd uoIINIISUO) T0£DWY TOTINSD u.:..w.wﬂ.u..m
(0 uBisa PRE k2800 90€3A0 (0 sardess 0TdIN
um-a_—._o)“u ‘suoyeisiza] 10209V n SOTdINT
(2) palorg (D palorg 20PNV 10PNTD (D wsisaq
T6SINSD T6SINSD saanpPNys
A ?ja.10u0) <
< £0€3AD 4301029
© Suwpamsuy
e i &) @ wisaa ) 102310 . .

(p) 222217 [(SEXURETEY 1sa( u0) uonINIYSUO) saamanyg 3 4= | (7) sassug (1) sarssud
»xSXXX xSXXX £0PIAD [RANIPYIIY 2ja0u0) .u-_.-wo o o._u 63 POTdINT £0TdINT
10909V S0ETAD = N_“%H” Uoo SuuvamBuy

Burlaaung
Buruueg pue _ T0TIIS
uBisa ueqa)) r
20504V @ ® © @ ®
b e (D2amd213 Smmouduy sopewmagEry nemagRIy sopemagyery sopemagyery
e i) ¢ »+PXXX Budaaing SuueamSuy SunwamBuy SuupamSuy SupamSuy
LN 10£3S T0ZdINT 10ZdINT T0TdINT 10TdINT
(swpad §1) (sppaid 81) (swpa1d L1) (swpa1d L1) (supa1d 07) (swpa1d L1) (supard L1) (supa1d L1) (supard 70) (swpa1d L1)
X Id)saues X] J2)soues IIIA 19)SoUWS IIA J2)SauIs IA IR)seuws A J)sawas Al 12)SmRs 111 12)SaWRS 11 JR)sawes I I9)sauwes

weidold DS JudWISeuR )y pue SULAUIBUY SIJIS UOPINIISU0)D)

200



ek 999 § il ylutdoind| - il
il Ml ]

201



99939 il ylusbiicionsd

S Bdwiaoal! Cile Ll ‘oUélg RAW-T-1] ‘oUé.S om Gyl 1
- Boatinall Wleludl pllaig (40801 O 4

Badiaall Cilelud! ‘al]é.': ATl ‘:Uéi
Whykall o dde Il iz @ L)y dlas- Ol S updy @
dgid dg sad S Lguoydy Bu>g0
A5
M@CWJHAJMU@ . 8 s plall day CIlall zyss @
e g (3w da) 3 I

S daxs 23y LIal (Soy @
sde Juzeud Baleb clldg (o,445)
L2 4>l (o Ol yB0ll (0 3ua
oz e lgiwlyag

aodl et Clall (Sau LS o
0505 18] ~aylaB o -3

byt fo Joad b oSy @

R ad Il (Sar Y@
Ul slate! day Ll

G Mtz e

0dJx0
ubja&sw))id\@Cb;J\ uLzJA}’\L}LMJJ.EALng\
%GOw&PcM|JWS" Mygkpc‘))ﬁ.aﬂél.@ﬂ

a3y ) adleasYl dmyl e
BWSPIE WCRNEEF S

oyaell A>3 (e A1 91 %60
lyydall (e S sda) Al

NENWSY]

€ oabadll alad (pgoul Sieiaell Cleludl CIla) oSey Jo .2
b ple 3 o0 8l § L)l 090 clall Zlaeiy @lldg d =3 Lo cp a5
ALl § ddlall e 3dais (ol Jgdll delgd dde §daily (odlite (luald)
AL ‘aLw.é;lg

Tiady) W89 iy yiall Juomud Cillall oSy Jo .3
d—diyall ae Faandidl —-diue ) Ladg -0ly gl Jam—ud el o S (oas
e W ladg 38

202



dad guidd GBF 0l pdamaadl O e 656 O
2l @ Al 3Ty s ST o1 13T ) 5000 callate 0585 (@1 Wy yiell @i Juads

RORY; 8)9 > Sl o813l &A?J‘ ‘al:)‘ e 91 C.'LB uiog

€ Jnadll Dlg S oMol @i S |
b gy Sa> e b JSI slSY! Jamad) s - Jad JS il 3 -pi
b S S Jaaally ol

¢ ad Sl 3 )l Jads 13 |

Ade @éﬁﬁ‘j L?o.”JJS}“ RO VN | o Gl Loy ol sl Oy yie Jaeud -1
dde @531]\3 L}‘”‘)“U‘ Jodzdl oo dsewd d1 -2

.dg}’\ @.gl.w\ B UM &ébb}’\g dsdl e slgiddl -3

¢ duadiSall Oileldly dloxanad! Oilelud! (o0 3521 Lo .

ol § Il gl gl ol dell Olelw f5nzmo (p Al wilelwll
Byl e d) Lol (LI ¢y ST Jinall ol i) Jad JS
Al g e 31 Ol yiall el foazme (25

Telyydall a3 Ogeopll el HBYI e il 4usS

Olsisl Il jgyam -zl (@ 3Ll -l ;39 e il o S
Oloxiel Jg5-5 pgy dodud Ay (o1)d Jad JS 010 § Gmm s BaLeYl
i AS) Lo axndl] JLac¥l Lmy (555 Lo ely 21 Ko Sy cBole)
il (3 5y 8ell Jumud (Sopd dyabsin ddyadll JacYl c K131 Ll . %50
dogm) § eIl Gumy 451 )80 § Qgayl) 13T (ol ;31 Lal . sl
AL Tpre 0955 O A o Vg L34l Adye (p dayomy WS (luadl! pllasl

203



204



Lo danalx - [ dwdighl &5

Ind gylé 108 0l geall

11629 1Sl 50

022022310 :0ga45

0222023336 :xSb
www.feng.bu.edu.eg : 39V a8 gall




