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24— a e Program 01: Design and Production Engineering Program ‘MDPE’
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O U UUUPRROt Program 04: Mechatronics and Robotics Engineering Program ‘MCTR’
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2 T SUURURNE Program 11: Utilities and Infrastructure Program ‘UINE’
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No matter how prestigious your college is, it is ultimately the students who bring it to life. They inspire professors to
excel in their teaching, drive organizational change, and represent their alma mater worldwide after graduation.
Student satisfaction is closely tied to program quality, faculty teaching, campus facilities, student support, individual
learning, and the overall university experience. It can be measured through academic experiences, support services,
campus life, and faculty engagement. Ultimately, student satisfaction leads to student fulfillment, academic success,
employability, loyalty, alumni contributions, and university reputation enhancement.

In this context, we are dealing with Generation Z, also known as "Zoomers," who have distinct characteristics that
require a shift in educational approaches. Courses should be designed with backward design and learner-centered
methodologies to meet their needs and adapt to changing expectations, diverse classrooms, and evolving job
markets.Hence, the Faculty of Engineering at Ain Shams University, as dedicated educators and human capital, has
introduced a block-based academic system. This approach allows a single course to be taught using various pedagogical
methods, ensuring student interactivity. It also promotes extracurricular activities and practical field training, bridging
the gap between academics and the job market.
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Introducing Minors ‘for Faculty of Engineering students
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Adding Graduation Thesis Course ‘to enhance student
skills and raise University Rank’
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Applicability to select the Major and Study its
— Specialization course from the very beginning ‘in inter-
disciplinary Majors’
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University Requirements

In Egypt, the university is considered a core of Human Thinking at its highest level, and the source of
investment and development of human resources. It is responsible for the progress of the Arabian
Civilization, sustaining the Historical Heritage of the Egyptian Society, and conserving its traditions. It is also
concerned with the education of Religion, Morals and Nationalism (Egyptian National Law for Universities,
Law 49 for Year 1972). Therefore, Ain Shams University graduate should be:

Aware of national, regional, and international contemporary issues, to have an intellectual and
enlightened personality and to interact effectively in the community through different communication
skills.

To achieve this goal, Ain Shams University has designed a number of courses planned to build the student
personality, develop his skills, and increase his awareness of different topics. These courses are called
University Requirements. The Faculty of Engineering Ain Shams University has selected some of these
courses to be offered within the Engineering Programs. These courses are:

Table 1 List of University requirements courses.

. Weight Contact Hours
Code Course Title CH | ECTS | SWL | Lec | Tut | Lab | TT
ASU041 Technical English Language* 0 4 100 2 2 0 4
ASUx11 Societal Issues** 0 2 50 2 0 0 2
ASUx31 Graduation Thesis 2 3 75 2 0 0 2
- ASU Elective (1) 2 3 75 2 0 0 2
- ASU Elective (2) 2 3 75 2 0 0 2
- ASU Elective (3) 2 3 75 2 0 0 2
- ASU Elective (4) 3 4 100 3 0 0 3
Total 11 18 450 13 0 0 13
Pool of ASU Elective (1), ASU Elective (2), ASU Elective (3) Courses
ASUx12 Selected Topics in Contemporary Issues 2 3 75 2 0 0 2
ASUx13 Climate Change, Energy and Water Issues*** 2 3 75 2 1 0 2
ASUx21 History of Civilizations 2 3 75 2 0 0 2
ASUx22 Literature and Arts 2 3 75 2 0 0 2
ASUx23 Music Appreciation 2 3 75 2 0 0 2
ASUx24 Egyptian Identity and Other Cultures 2 3 75 2 0 0 2
ASUx32 Critical Thinking*** 2 3 75 2 1 0 2
ASUx42 Innovation and Entrepreneurship*** 2 3 75 2 1 0 2
ASUx43 Introduction to Marketing*** 2 3 75 2 1 0 2
ASUx44 Introduction to Accounting*** 2 3 75 2 1 0 2
ASUx45 Business Administration 2 4 100 2 0 0 2
ASUx46 Legislations and Professional Ethics*** 2 3 75 2 1 0 2
ASUx47 Professional Ethics 2 3 75 2 0 0 2
ASUx48 Scientific Research*** 2 3 75 2 1 0 2
MDP112 Principles of Computer Graphical Representation 2 3 75 1 2 1 4
ARC131 History of Arts and Architecture 2 3 75 1 2 0 3
ARC142 Fundamentals of Computer Graphics 2 3 75 1 2 1 4
UPL121 Community Participation in Development 2 3 75 1 2 1 4
Pool of ASU Elective (4) Courses
ASUx41 Report Writing and Communication Skills 3 4 100 2 2 0 4
CSE141 Introduction to Computer Programming 3 4 100 2 1 2 5

* A placement test in Technical English Language will be conducted for some admitted students to the Faculty of Engineering according to
regulations announced by the Faculty Council. If the student passes this test, then he will be exempted from taking the Technical English Language
Course. The Technical English Language course is a pre-requisite for all Faculty requirements courses.

** Based on the rules of the university, the student has to pass this course in any main semester before the graduation.

*** Specific Courses that have office hours as clarified in Article (18) and Appendix 3.
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Faculty Requirements

All Majors offered at FOE - ASU are Engineering Programs. The graduates have the privilege of being Engineers
and are automatically enrolled in the Egyptian Engineering Syndicate (EES). The graduates are also entitled
to take the Fundamentals of Engineering Exam offered by the National Council of Examiners for Engineering
and Surveying (NCEES), based on the agreement between EES and NCEES. According to the National
Academic Reference Standards (NARS-2018), The Engineering Graduate must be able to (A-Level):

1.

© N oW

Identify, formulate, and solve complex engineering problems by applying engineering fundamentals,
basic science and mathematics.

Develop and conduct appropriate experimentation and/or simulation, analyse and interpret data,
assess and evaluate findings, and use statistical analyses and objective engineering judgment to draw
conclusions.

Apply engineering design processes to produce cost-effective solutions that meet specified needs
with consideration for global, cultural, social, economic, environmental, ethical and other aspects as
appropriate to the discipline and within the principles and contexts of sustainable design and
development.

Utilize contemporary technologies, codes of practice and standards, quality guidelines, health and
safety requirements, environmental issues and risk management principles.

Practice research techniques and methods of investigation as an inherent part of learning.

Plan, supervise and monitor implementation of engineering projects.

Function efficiently as an individual and as a member of multi-disciplinary and multi-cultural teams.
Communicate effectively — graphically, verbally and in writing — with a range of audiences using
contemporary tools.

Use creative, innovative and flexible thinking and acquire entrepreneurial and leadership skills to
anticipate and respond to new situations.

10. Acquire and apply new knowledge; and practice self, lifelong and other learning strategies.
In addition, ASU — FoE Graduate must be able to:
11. Adapt and/or mitigate with changing circumstances and environments that are related to engineering

issues.

12. Relate engineering issues to Sustainable Development Goals and deal with ecosystems related to

them on the local or global level.

To achieve these Competencies, a set of courses must be completed as a Faculty Requirement. These courses
are divided into Basic Science Courses and Basic Engineering Courses.

Table 2 List of Faculty requirements courses.

. Weight Contact Hours

Code Course Title CH | ECTS | SWL | lec | Tut | Lab | T
PHMO011 Basic Mathematics* 0 4 100 2 2 0 4
ENG2xx Field Training 0 8 200 0 8 12 20
PHM111 Mathematics (1) 3 5 125 2 2 0 4
PHM112 Mathematics (2) 3 5 125 2 2 0 4
PHM113 Probability and Statistics** 2 3 75 2 1 0 2
PHM121 Vibration and Waves 3 5 125 2 2 1 5
PHM122 Electricity and Magnetism 3 5 125 2 2 1 5
PHM141 Engineering Chemistry 3 5 125 2 1 2 5
DEP39x Graduation Project (1)*** 1 2 50 1 0 0 1
Mechanics (1) Elective 3 5 125 2 2 0 4

Mechanics (2) Elective 3 5 125 2 2 0 4

Engineering Technology Elective 2 3 75 1 2 0 3

Engineering Drawing Processing Elective 2 4 100 1 2 0 3

Structures and Properties of Materials Elective 2 3 75 2 0 0 2

Spatial Perception and Design Elective 2 3 75 1 2 0 3
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. Weight Contact Hours
Code Course Title CH | ECTS | SWL | Lec | Tut | Lab | TT
- Engineering Economy and Project Management Elective 2 3 75 2 0 0 2
Total 34 64 1600 24 28 16 67
Pool of Mechanics (1) Elective Courses
PHM131 Statics 3 5 125 2 2 0 4
CES111 Fundamentals of Structural Mechanics (1) 3 5 125 2 2 0 4
Pool of Mechanics (2) Elective Courses
PHM132 Dynamics 5 125 2 2 0 4
CES112 Fundamentals of Structural Mechanics (2) 3 5 125 2 2 0 4
Pool of Engineering Technology Elective Courses
MDP181 Production Engineering 2 4 100 1 1 2 4
MDP182 Manufacturing Processes** 2 4 100 2 0 1 2
ARC151 Basics of Conventional Construction Systems 2 4 100 1 3 0 4
ECE121 Communication Systems Engineering Fundamentals** 2 3 75 2 1 0 2
CES253 Properties and Testing of Materials** 2 3 75 2 1 0 2
CSE142 Introduction to Software Engineering** 2 4 100 2 1 0 2
Pool of Engineering Drawing Processing Elective Courses
MDP111 Engineering Drawing 2 4 100 1 2 1 4
ARC141 Architectural Representation 2 5 125 0 5 0 5
ARC143 Building Engineering Drawing 2 4 100 1 3 0 4
CSE381 Image Processing** 2 4 100 2 1 0 2
CEI231 Civil Drawing 2 4 100 1 3 0 4
Pool of Structures and Properties of Materials Elective Courses
PHM123 Introduction to Physical Electronics** 2 3 75 2 1 0 2
PHM?221 Quantum Physics** 2 3 75 2 0 1 2
MDP151 Engineering Materials** 2 4 100 2 0 1 2
MDP251 Structure and Properties of Materials** 2 4 100 2 0 1 2
EPM113 Properties of Electrical Materials** 2 5 125 2 1 0 2
CES251 Structures and Properties of Construction Materials** 2 3 75 2 1 0 2
CES263 Soil Mechanics and Properties of Construction Materials 2 3 75 1 2 0 3
Pool of Spatial Perception and Design Elective Courses
MDP461 Materials for Energy Solution** 2 4 100 2 1 0 2
MDP483 Lean Manufacturing System** 2 3 75 2 1 0 2
ARC111 Fundamentals of Architecture Design 2 5 125 0 5 0 5
ARC217 Fundamentals of Architectural Engineering 2 5 125 1 1 2 4
EPM456 Renewable Resources Interfacing** 2 4 100 2 1 0 2
ECE441 Antenna Engineering and propagation** 2 4 100 2 1 0 2
CSE121 Introduction to Logic Design** 2 5 125 2 1 0 2
CEP111 Projection and Engineering Graphics 2 4 100 1 2 1 4
Pool of Engineering Economy and Project Management Elective Courses
MDP333 Industrial Project Management** 2 3 75 2 1 0 2
MDP432 Engineering Economy** 2 3 75 2 1 0 2
MEP441 Project Management and Engineering Economy 2 3 75 2 0 0 2
MEA432 Project Management for Mechanical Engineering** 2 3 75 2 1 0 2
ARC371 Architectural Projects Management and Economics** 2 3 75 2 1 0 2
UPL272 Society and Housing Economics 2 3 75 1 2 0 3
UPL471 Urban Economics 2 3 75 1 2 0 3
EPM111 Engineering Economy and Investments** 2 3 75 2 1 0 2
EPM314 Project Management for Electrical Engineering** 2 3 75 2 1 0 2
EPM315 Projects Economy and Management** 2 3 75 2 1 0 3
CSE432 Software Project Management** 2 3 75 2 1 0 2
CES371 Project Management Essentials in Construction** 2 3 75 2 1 0 2
CEI324 Engineering Economics and Management 2 3 75 2 0 0 2

* A placement test in Mathematics will be conducted for all admitted students except some High School Degrees which are determined by the
Faculty Council. If the student passes this test, then he will be exempted from taking Basic Mathematics Course.

** Specific Courses that have office hours as clarified in Article (18) and Appendix 3.

*** The code for the Graduation Project (2) depends on the program, it is mentioned in the study plan or each program.
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According to the National Academic Reference Standards (NARS-2018), each discipline graduate (Mechanical

— Architectural — Electrical — Civil), has to meet specific competences.

Mechanical Engineering Requirements

In addition to the Competencies for all Engineering Programs the Basic Mechanical Engineering graduate
must be able to (B-Level):

13. Model, analyse and design physical systems applicable to the specific discipline by applying the
concepts of: Thermodynamics, Heat Transfer, Fluid Mechanics, solid Mechanics, Material Processing,
Material Properties, Measurements, Instrumentation, Control Theory and Systems, Mechanical
Design and Analysis, Dynamics and Vibrations.

14. Plan, manage and carry out designs of mechanical systems and machine elements using appropriate
materials both traditional means and computer-aided tools and software contemporary to the
mechanical engineering field.

15. Select conventional mechanical equipment according to the required performance.

16. Adopt suitable national and international standards and codes to: design, build, operate, inspect and
maintain mechanical equipment and systems.

To achieve these Competencies, a set of courses must be completed as a Basic Mechanical Engineering
Requirement.

Table 3 List of Basic Mechanical Engineering Requirements courses.

. Weight Contact Hours

Code Course Title CH | ECTS | SWL | Lec | Tut | Lab | TT
PHM213 Differential Equations and Numerical Analysis 3 5 125 2 2 0 4
MDP211 Machine Construction 3 5 125 2 2 1 5
MDP212 Mechanics of Materials* 2 4 100 2 1 0 2
MDP213 Mechanics of Machines 4 7 175 3 2 1 6
MDP311 Machine Elements Design 4 6 150 2 2 3 7
MDP312 Mechanical Vibrations 3 5 125 2 2 1 5
MDP252 Metallurgy and Material Testing 3 4 100 2 1 2 5
MDP281 Manufacturing Technology 4 6 150 3 2 1 6
MEP211 Thermal Physics 4 6 150 3 2 1 6
MEP212 Fluid Mechanics 4 6 150 3 2 1 6
MEP311 Heat Transfer 4 6 150 3 2 1 6
MCT411 Hydraulics and Pneumatics Control* 2 4 100 2 0 1 2
MCT331 Mechatronic Systems Integration* 2 4 100 2 0 1 2
EPM214 Electrical Circuits and Machines 4 6 150 3 2 0 5
ECE212 Introduction to Electronics* 2 4 100 2 1 0 2
CSE232 Fundamentals of Computer Programming* 2 4 100 2 0 1 2
DEP491 Graduation Project (2)** 2 4 100 1 2 0 3
- General Mechanical Elective Course 3 5 125 2 2 0 4
- Mechanical Control Elective Course 3 5 125 2 2 0 4
- Measurements and Sensors Elective Course 3 5 125 2 2 0 4
Total 61 101 2525 45 31 15 86

Pool of General Mechanical Elective Courses
MDP351 Casting and Welding 3 5 125 2 2 1 5
MEP313 Applied Thermodynamics 3 5 125 2 2 1 5
MEA311 Automotive Engineering 3 5 125 2 2 0 4
MCT441 Design of Autonomous Systems 3 5 125 2 2 1 5

Pool of Mechanical Control Elective Courses
MEP331 Automatic Control 3 5 125 2 2 1 5
MCT311 Control Systems Design (1) 3 5 125 2 2 1 5
MCT341 Control and Automation 3 5 125 2 2 1 5
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Pool of Measurements and Sensors Elective Courses
MDP381 Measuring Instruments and Metrology 125 0 3
MEP332 Measurements and Instrumentation 125 0 3
MCT332 Engineering Measurements and Sensors 125 2 1

* Specific Courses that have office hours as clarified in Article (18) and Appendix 3.
** The code for the Graduation Project (2) depends on the program, it is mentioned in the study plan or each program. Distribution of the contact

hours may vary according to the program.
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Architectural Engineering Requirements

In addition to the Competencies for all Engineering Programs the Basic Architectural Engineering graduate
must be able to (B-Level):

14.

15.

16.

17.

18.

Create architectural, urban and planning designs that satisfy both aesthetic and technical
requirements, using adequate knowledge of: history and theory, related fine arts, local culture and
heritage, technologies and human sciences.

Produce designs that meet building users’ requirements through understanding the relationship
between people and buildings, and between buildings and their environment; and the need to relate
buildings and the spaces between them to human needs and scale.

Generate ecologically responsible, environmental conservation and rehabilitation designs; through
understanding of: structural design, construction, technology and engineering problems associated
with building designs.

Transform design concepts into buildings and integrate plans into overall planning within the
constraints of: project financing, project management, cost control and methods of project delivery;
while having adequate knowledge of industries, organizations, regulations and procedures involved.
Prepare design project briefs and documents; and understand the context of the architect in the
construction industry, including the architect’s role in the processes of bidding, procurement of
architectural services and building production.

To achieve these Competencies, a set of courses must be completed as a Basic Architectural Engineering
Requirement.

Table 4 List of Basic Architectural Engineering Requirements courses.

. Weight Contact Hours
Code Course Title CH | ECTS | SWL | lec | Tut | lab | TT

ARC211 Principles of Architecture Design Studio 3 6 150 1 4 0 5
ARC212 Principles of Visual Design and Design Methods 3 5 125 2 2 0 4
ARC213 Creativity Design Studio 3 6 150 1 4 0 5
ARC311 Building Type and Legislations Design Studio 3 5 125 1 4 0 5
ARC312 Architectural Technology Design Studio 3 6 150 1 4 0 5
ARC231 History of Arts and Architecture (1): Ancient Civilizations 2 4 100 2 0 0 2
ARC331 History of Arts and Architecture (2): Islamic and Western Architecture 2 4 100 2 0 0 2
ARC241 Visual Communication in Architecture 3 5 125 1 4 1 6
ARC242 Modeling of The Built Environment 2 4 100 1 3 0 4
ARC251 Building (1): Conventional Construction Systems 3 5 125 2 3 0 5
ARC252 Building (2): Finishing Works 3 5 125 2 3 0 5
ARC351 Building (3): Advanced Construction and Working Drawing Standards 3 5 125 1 5 0 6
ARC352 Working Design (1): Systems Coordination and Building Information 3 6 150 1 4 1 6
ARC362 Daylighting and Control of Thermal Environment 3 3 75 2 2 0 4
UPL211 Principles of Urban Design and Landscape 3 4 100 1 4 0 5
UPL311 Context and Place Design Studio 3 5 125 1 4 0 5
UPL312 Urban and Landscape Design Studio 3 5 125 1 4 0 5
UPL321 History and Theory of Urbanism 3 5 125 2 2 0 4
CEP213 Surveying and Site Mobility 2 4 100 1 2 1 4
CES213 Structural Analysis for Architects 2 3 75 1 2 0 3
CES315 Concrete and Steel Structures 3 5 125 2 2 0 4
MEP341 Technical Installations* 2 3 75 2 1 0 2
DEP491 Graduation Project (2)** 3 4 100 1 4 0 5

ARCH Elective (1) 2 3 75 2 0 0 2

ARCH Elective (2) 2 3 75 1 2 0 3

Total 67 113 2825 35 69 3 106
Pool of ARCH Elective (1) Courses

UPL212 Placemaking and Place Identity* 2 3 75 2 1 0 3
UPL271 Human Behavior and the Built Environment* 2 3 75 2 1 0 3
UPL231 Site Analysis 2 3 75 1 2 0 3
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Code Course Title Weight Contact Hours

CH ECTS SWL Lec | Tut Lab T
UPL241 Horticulture and Garden Design* 2 3 75 2 1 0 3
UPL281 Introduction to Geographic Information Systems 2 3 75 1 0 3 4

Pool of ARCH Elective (2) Courses

ARC321 Modern Art Movements 2 3 75 1 2 0 3
ARC345 Model Making and digital fabrication 2 3 75 1 2 0 3
ARC341 Photography and Architecture 2 3 75 1 2 0 3
ARC342 Data Modeling and Programming for Architects 2 3 75 1 2 0 3
ARC343 Media and Filmmaking for Architects 2 3 75 1 2 0 3
ARC344 Digital Graphics and Animation 2 3 75 1 2 0 3

* Specific Courses that have office hours as clarified in Article (18) and Appendix 3.
** The code for the Graduation Project (2) depends on the concentration, it is mentioned in the study plan or each concentration.
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Electrical Engineering Requirements

In addition to the Competencies for all Engineering Programs the Basic Electrical Engineering graduate must
be able to (B-Level):

14. Select, model and analyse electrical power systems applicable to the specific discipline by applying
the concepts of: generation, transmission and distribution of electrical power systems.

15. Design, model and analyse an electrical/electronic/digital system or component for a specific
application; and identify the tools required to optimize this design.

16. Design and implement elements, modules, sub-systems, or systems using technological and
professional tools.

17. Estimate and measure the performance of an electrical/electronic system and circuit under specific
input excitation and evaluate its suitability for a specific application.

18. Adopt suitable national and international standards and codes to: design, build, operate, inspect and
maintain electrical/electronic/digital equipment, systems and services.

To achieve these Competencies, a set of courses must be completed as a Basic Electrical Engineering
Requirement.

Table 5 List of Basic Electrical Engineering Requirements courses.

Code Course Title Weight Contact Hours
CH ECTS SWL Lec Tut Lab T
PHM213 Differential Equations and Numerical Analysis 3 5 125 2 2 0 4
PHM224 Physics of Semiconductors and Dielectrics 3 5 125 2 2 0 4
EPM211 Electric Circuits (1) 3 5 125 2 2 1 5
EPM212 Electromagnetic Fields 3 5 125 2 2 0 4
EPM213 Electrical Measurements 3 5 125 2 2 1 5
EPM221 Energy Conversion and Renewable Energy 3 5 125 2 2 1 5
ECE211 Electronics 3 5 125 2 2 1 5
ECE251 Signals and Systems Fundamentals 3 5 125 2 2 0 4
CSE211 Logic Design 3 5 125 2 2 0 4
CSE231 Computer Programming* 2 4 100 2 0 1 2
CSE271 System Dynamics and Control Components 3 5 125 2 2 1 5
DEP491 Graduation Project (2)** 2 4 100 1 2 0 3
- Elective Course for Advanced Mathematics 3 5 125 2 2 0 4
- Elective Course for Electrical Systems 3 5 125 2 2 0 4
- Elective Course for Circuits 3 5 125 2 2 0 4
- Elective Course for Control 3 5 125 2 2 0 4
- Elective Course for Transmission and Communications 3 5 125 2 2 0 4
- Elective Course for Networks 3 4 100 2 2 0 4
- Elective Course for Embedded Systems 3 5 125 2 2 1 5
- Elective Course for Automation and Organization 3 5 125 2 2 0 4
Total 58 97 2425 39 38 7 83
Pool of Advanced Mathematics Elective Courses
PHM311 Discrete Mathematics 3 4 100 2 2 0 4
PHM312 Complex Variables, Special Functions and Partial Differential Equations 3 5 125 2 2 0 4
EPM433 Statistical Methods in Power System Planning 3 4 100 2 2 0 4
Pool of Electrical Systems Elective Courses
EPM332 Power Systems Analysis (1) 3 5 125 2 2 1 5
ECE352 Analog and Digital Communication Systems 3 5 125 2 2 1 5
CSE451 Parallel and Distributed Systems 3 5 125 2 2 4
Pool of Circuits Elective Courses
EPM311 Electric Circuits (2) 3 5 125 2 2 1 5
ECE311 Digital Circuits 3 5 125 2 2 1 5
CSE413 Digital Systems Testing and Verification 3 5 125 2 2 4
Pool of Control Elective Courses
EPM371 Automatic Control Systems Design 3 5 125 2 2 1 5
CSE371 Control Engineering 3 5 125 2 2
Pool of Transmission and Communications Elective Courses
EPM331 | Electrical Power Transmission Systems | 3] 5 125 | 2 ] 2 ] o | 4
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Code Course Title Weight Contact Hours
CH ECTS SWL Lec Tut Lab T

ECE351 Fundamentals of Communication Systems 3 5 125 2 2 0 4
Pool of Networks Elective Courses

EPM333 Electrical Distribution Networks 3 4 100 2 2 0 4

ECE353 Telecommunication Networks 3 4 100 2 2 0 4

CSE351 Computer Networks 3 4 100 2 2 1 5
Pool of Embedded Systems Elective Courses

EPM471 Microcontroller Applications in Power Engineering 3 5 125 2 2 1 5

CSE411 Real-Time Embedded Systems Design 3 5 125 2 2 1 5
Pool of Automation and Organization Elective Courses

EPMA472 Industrial Automation Systems 3 4 100 2 2 0 4

CSE312 Computer Organization 3 5 125 2 2 0 4

* Specific Courses that have office hours as clarified in Article (18) and Appendix 3.
** The code for the Graduation Project (2) depends on the program, it is mentioned in the study plan or each program. Distribution of the contact
hours may vary according to the program.
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Civil Engineering Requirements

In addition to the Competencies for all Engineering Programs the BASIC CIVIL Engineering graduate must be
able to (B-Level):

14. Select appropriate and sustainable technologies for construction of buildings, infrastructures, and
water structures; using either numerical techniques or physical measurements and/or testing by
applying a full range of civil engineering concepts and techniques of: Structural Analysis and
Mechanics, Properties and Strength of Materials, Surveying, Soil Mechanics and Fluid Mechanics.

15. Achieve an optimum design of Reinforced Concrete and Steel Structures, Foundations and Earth
Retaining Structures; and at least three of the following civil engineering topics: Transportation and
Traffic, Roadways and Airports, Railways, Sanitary Works, Irrigation, Water Resources and Harbours;
or any other emerging field relevant to the discipline.

16. Plan and manage construction processes; address construction defects, instability, and quality issues;
and maintain safety measures in construction and materials.

17. Deal with biddings, contracts and financial issues including project insurance and guarantees; and
assess environmental impacts of civil engineering projects.

To achieve these Competencies, a set of courses must be completed as a Basic Civil Engineering Requirement.

Table 6 List of Basic Civil Engineering Requirements courses.

. Weight Contact Hours

Code Course Title CH | ECTS | SWL | lec | Tut | Lab | T
PHM212 Differential Equations for Civil Engineering* 2 4 100 2 1 0 2
CES211 Structural Mechanics (1) 4 6 150 3 2 0 5
CES212 Structural Mechanics (2) 3 5 125 2 2 0 4
CES221 Concrete Design (1)* 2 3 75 2 1 0 2
CES321 Concrete Design (2)* 2 4 100 2 1 0 2
CES323 Design of Concrete Floors and Halls 4 6 150 2 4 0 6
CES341 Design and Behavior of Steel Structures (1) 3 5 125 2 2 0 4
CES351 Concrete Technology 3 5 125 2 2 1 5
CES252 Materials Testing and Properties* 2 4 100 2 0 1 2
CES261 Geology and Geotechnical Engineering (1) 3 4 100 2 2 1 5
CES361 Geotechnical Engineering (2) 3 5 125 2 2 1 5
CEP211 Introduction to Plane Surveying 3 5 125 2 1 2 5
CEP212 Introduction to Topographical Surveying 3 5 125 2 2 1 5
CEP221 Highways and Transportation Engineering 3 5 125 2 2 0 4
CEI211 Fluid Mechanics 3 4 100 2 2 1 5
CEI212 Hydraulics 3 4 100 2 1 2 5
CEI231 Civil Drawing 2 4 100 1 3 0 4
CEI241 Engineering Hydrology* 2 4 100 2 1 0 2
DEP491 Graduation Project (2)** 3 4 100 2 2 0 4
- Civil Engineering Elective (1) 3 5 125 2 2 0 4
- Civil Engineering Elective (2) 3 5 125 2 2 0 4
Total 59 96 2400 42 37 10 84

Pool of Civil Engineering Elective (1) Courses
CEP332 Highways Construction Material and Pavement Design 3 5 125 2 2 0 4
CES362 Foundation Engineering (1) 3 5 125 2 2 0 4
CES365 Foundation Engineering of Water Structures 3 5 125 2 2 0 4
CES461 Foundation Engineering (2) 3 5 125 2 2 0 4

Pool of Civil Engineering Elective (2) Courses
CEP351 Water and Wastewater Networks 3 5 125 2 2 0 4
CEI321 Irrigation and Drainage Engineering 3 5 125 2 2 0 4

* Specific Courses that have office hours as clarified in Article (18) and Appendix 3.
** The code for the Graduation Project (2) depends on the program, it is mentioned in the study plan or each program. Distribution of the
contact hours may vary according to the program.
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Program 01: Design and Production Engineering Program ‘MDPFE’

Program Description

The Design and Production Engineering program prepares students for entry level professional practice in
mechanical design and production engineering, both locally and internationally.

The Design and Production Engineering program is one of the oldest engineering programs in Egyptian
universities. The program flourished with the boom in Egyptian industry during the sixties of the twentieth
century. Recently, there is an increasing need for the modernization of industry in Egypt to cope with the
global challenges of designing and producing cost effective products that can compete with the international
market. Consequently, the Design and Production Engineering program has received due attention to be
modernized. The program developed at Ain Shams University equip students with necessary competencies
contemporary to the current industry. It also inspires graduates for self-learning to cope with the
requirements of ever-changing career path after their graduation.

Career Prospects

Design and Production Engineering is one of the most recognized disciplines in Egyptian industry. Design and
Production engineers are needed in many industries aiming to design and produce all kinds of products,
machines and equipment. Graduates work in all industrial sectors including engineering, metallurgical,
petrochemical, textiles, furniture, etc. They can work as engineers in research and development, operations
management, quality control, tool design, work study, cost analysis, process control, heat treatment, etc.

Graduates can be specialized in a specific field of the following concentrations: Manufacturing engineering,
Mechanical design, Industrial engineering and operations management, or Materials engineering.

Relation to Sustainable Development Goals

[0 GOAL 1: No Poverty

[0 GOAL 2: Zero
Hunger

[0 GOAL 3: Good
Health & Well-being

GOAL 4: Quality
Education

[J GOAL 5: Gender
Equality

[J GOAL 6: Clean
Water & Sanitation

[0 GOAL 7: Affordable
& Clean Energy

GOAL 8: Decent
Work & Economic
Growth

GOAL 9: Industry,
Innovation &
Infrastructure

[J GOAL 10: Reduced
Inequality

[0 GOAL 11:
Sustainable Cities &
Communities

GOAL 12:
Responsible
Consumption &
Production

GOAL 13: Climate
Action

[J GOAL 14: Life Below
Water

[0 GOAL 15: Life on
Land

[0 GOAL 16: Peace &
Justice Strong
Institutions

0O GOAL 17:
Partnerships to achieve
the Goal

Program Concentrations

There are no specified concentrations in this Program.
Agreements with another University

The program is not yet partnered with another university.
Program Competences

In addition to the competences for Graduates from Ain Shams University and all Engineering Programs, the
Design and Production Engineering Program graduate must be able to:
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Model, analyse and design physical systems applicable to the specific discipline by applying the
concepts of: Thermodynamics, Heat Transfer, Fluid Mechanics, solid Mechanics, Material Processing,
Material Properties, Measurements, Instrumentation, Control Theory and Systems, Mechanical
Design and Analysis, Dynamics and Vibrations.

Plan, manage and carry out designs of mechanical systems and machine elements using appropriate
materials both traditional means and computer-aided tools and software contemporary to the
mechanical engineering field.

Select conventional mechanical equipment according to the required performance.

Adopt suitable national and international standards and codes to: design, build, operate, inspect and
maintain mechanical equipment and systems.

Implement basic theories to production processes including new technologies in manufacturing to
select proper processes and process parameters for specific products.

Design systems, machines, tools, and products implementing proper standards and developing the
necessary calculations, construction and working drawings.

Implement basics of industrial engineering to analyse, plan and design production systems.

Select materials suitable for specific application.

Graduate Attributes

The graduates from Design and Production Engineering Program:

Implement basic theories to production processes including new technologies in manufacturing to
select proper processes and process parameters for specific products.

Design systems, machines, tools, and products implementing proper standards and developing the
necessary calculations, construction and working drawings.

Implement basics of industrial engineering to analyze, plan and design production systems.

Select materials suitable for specific applications.

Required Courses

In order to get a Bachelor of Science Degree in this program, and to satisfy the Program Competences, the
following set of courses need to be completed.

Table 7 List of Design and Production Engineering Program Requirements courses.

. Weight Contact Hours
Code Course Title CH | ECTS | SWL | Lec | Tut | Lab | TT
Ain Shams University Requirements 11 18 450 13 0 0 13
Faculty of Engineering Requirements 34 67 1675 24 26 21 71
Mechanical Engineering Requirements 61 101 2525 47 25 13 85
MDP313 Mechanical System Design 3 5 125 2 2 1 5
MDP331 Operations Research 3 5 125 2 2 0 4
MDP431 Operations Management 4 6 150 3 2 0 5
MDP435 Work Study and Ergonomics 3 5 125 2 2 0 4
MDP471 Quality Control 3 5 125 2 2 0 4
MDP382 Theory of Metal Forming and Cutting 4 6 150 3 2 1 6
MDP481 Design of Tools and Production Facilities 2 3 75 2 1 0 3
MDP484 Materials Processing 2 4 100 2 0 1 3
MDP488 Metal Cutting Machines and Technology 4 7 175 3 1 2 6
- MDPE Elective (1) 2 3 75 2 0 0 2
- MDPE Elective (2) 3 5 125 2 2 0 4
- MDPE Elective (3) 3 4 100 2 2 0 4
MDP492 MDPE Graduation Project (3) 2 6 150 0 0 6 6
Total 144 250 6250 111 69 45 225

Pool of MDPE Elective (1) Courses
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ol e T Weight Contact Hours
CH ECTS SWL Lec Tut Lab T
MDP314 Product Design and Development* 2 3 75 2 1 0 2
MDP333 Industrial Project Management* 3 75 2 0 2
MDP371 Quality Systems and Assurance* 2 3 75 2 1 0 2
Pool of MDPE Elective (2) Courses
MDP411 Introduction to Finite Elements 3 5 125 2 2 0 4
MDP421 Advanced Topics in CNC Machine Tools 3 5 125 2 2 0 4
MDP433 Maintenance Planning and Scheduling 3 5 125 2 2 0 4
MDP437 Modeling and Simulation of Industrial Systems 3 5 125 2 2 0 4
MDPA472 Lean Six Sigma 3 5 125 2 2 0 4
Pool of MDPE Elective (3) Courses
MDP412 Noise and Vibration Control 3 5 125 2 2 0 4
MDP413 Selected Topics in Mechanical Design 3 5 125 2 2 0 4
MDP434 Advanced Manufacturing Systems 3 5 125 2 2 0 4
MDP436 Facilities Planning and Plant Layout 3 5 125 2 2 0 4
MDP438 Smart Manufacturing 3 5 125 2 2 0 4
* Specific Courses that have office hours as clarified in Article (18) and Appendix 3.
Proposed Study Plan
Code Course Title Weight Contact Hours Pre-requisites
cH [ Ects [ swiL [ tec | Tut [ tab | 7T N
Semester (1)
PHM111 Mathematics (1) 3 5 125 2 2 0 4 ASU041* AND PHMO11*
PHM121 | Vibration and Waves 3 5 125 2 2 1 5 ASU041* AND PHMO11*
PHM131 | Statics 3 5 125 2 2 0 4 ASU041* AND PHMO011*
PHM141 Engineering Chemistry 3 5 125 2 1 2 5 ASU041*
MDP111 Engineering Drawing 2 4 100 1 2 1 4
- ASU Elective (1) 2 3 75 2 0 0 2
- ASU Elective (2) 2 3 75 2 0 0 2
Total 18 30 750 13 9 4 26
Semester (2)
PHM112 Mathematics (2) 3 5 125 2 2 0 4 PHM111
PHM113 Probability and Statistics 2 3 75 2 1 0 3 PHM111
PHM122 Electricity and Magnetism 3 5 125 2 2 1 5 ASU041* AND PHMO011*
PHM132 Dynamics 3 5 125 2 2 0 4 PHM131
MDP181 Production Engineering 2 4 100 1 1 2 4 ASU041*
CEP111 Projection and Engineering Graphics 2 4 100 1 2 1 4
ASU Elective (4) 3 4 100 3 0 0 3
Total 18 30 750 13 10 4 27
Semester (3)
PHM213 Differential Equations and Numerical Analysis 3 5 125 2 2 0 4 PHM112
MDP211 Machine Construction 3 5 125 2 2 1 5 MDP111
MDP212 Mechanics of Materials 2 4 100 2 1 0 3 PHM131
MDP251 Structure and Properties of Materials 2 4 100 2 0 1 2 PHM141
MDP281 Manufacturing Technology 4 6 150 3 2 1 6 MDP181
MEP211 Thermal Physics 4 6 150 3 2 1 6 PHM112
Total 18 30 750 14 9 4 26
Semester (4)
MDP213 Mechanics of Machines 4 7 175 3 2 1 6 PHM132
MDP252 Metallurgy and Material Testing 3 4 100 2 1 2 5 MDP251
MEP212 Fluid Mechanics 4 6 150 3 2 1 6 PHM213
EPM214 Electrical Circuits and Machines 4 6 150 3 2 0 5 PHM122
CSE232 Fundamentals of Computer Programming 2 4 100 2 0 1 2
- ASU Elective (3) 2 3 75 2 0 0 2
Total 19 30 750 15 7 5 26
Semester (5)
MDP311 Machine Elements Design 4 6 150 2 2 3 7 MDP211 AND MDP212
MDP312 Mechanical Vibrations 3 5 125 2 2 1 5 PHM121 AND MDP213
MEP311 Heat Transfer 4 6 150 3 2 1 6 MEP211 AND MEP212
MCT331 Mechatronic systems integration 2 4 100 2 0 1 2 CSE232 AND MDP211
ECE212 Introduction to Electronics 2 4 100 2 1 0 2 PHM122
- Measurements and Sensors Elective Course 3 5 125 3 0 0 3
Total 18 30 750 14 7 6 25
Semester (6)
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Code Course Title Weight Contact Hours Pre-requisites
CH ECTS | SWL Lec Tut Lab T
MDP313 Mechanical System Design 3 5 125 2 2 1 5 MDP311
MDP331 Operations Research 3 5 125 2 2 0 4
MDP382 Theory of Metal Forming and Cutting 4 6 150 3 2 1 6 MDP281
MCT411 Hydraulics and Pneumatics Control 2 4 100 2 0 1 2 MEP212
- General Mechanical Elective Course 3 5 125 2 2 0 4
- MDPE Elective (1) 2 3 75 2 0 0 2
MDP391 MDPE Graduation Project (1) 1 2 50 0 2 0 2 MDP281
Total 18 30 750 13 10 3 25
emester (7)
MDP431 Operations Management 4 6 150 3 2 0 5
MDP435 Work Study and Ergonomics 3 5 125 2 2 0 4
MDP488 Metal Cutting Machines and Technology 4 7 175 3 1 2 6 MDP281 AND MDP311
ASUx31 Graduation Thesis 2 3 75 2 0 0 2
- MDPE Elective (2) 3 5 125 2 2 0 4
MDP491 MDPE Graduation Project (2) 2 4 100 1 2 0 3 MDP391
Total 18 30 750 13 9 2 24
emester (8)
MDP432 Engineering Economy 2 3 75 2 1 0 2
MDP471 Quality Control 3 5 125 2 2 0 4 PHM113
MDP481 Design of Tools and Production Facilities 2 3 75 2 1 0 2 MDP382
MDP484 Materials Processing 2 4 100 2 0 1 2 MDP281
- Mechanical Control Elective Course 3 5 125 2 2 0 4
- MDPE Elective (3) 3 4 100 2 2 0 4
MDP492 MDPE Graduation Project (3) 2 6 150 0 0 6 6 MDP491
Total 17 30 750 12 8 7 24

* Only if applicable according to regulations announced by the Faculty council based on article (15).
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Program 02: Mechanical Power Engineering Program ‘MEPF’

Program Description
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The program is commissioned to provide an engineer that works in the field of power supply to industry and
domestic needs in addition to the energy utilization and conversion into forms that are liable for assisting the
human activity as well as for providing human comfort. All Factories and corporations in the industry urgently
need powerful schemes of managing their power supplies and operate their equipment in a highly efficient
form of energy utilization. The program is thus devoted to the study of the nature and behaviour of thermo-
fluids. Topics of courses cover the technology of energy release, conversion and efficient use. Applications
involve the forms of mass and energy delivery and their transport phenomena. Smart management and legal
non-harmful use of energy require the employment of automatic control methodology as well as the
pollution reduction techniques.

Career Prospects

The graduate of the program is expected to get a job in one of the following fields:

1. Power generation

Nou,swnN

Refrigeration and Air Conditioning
Oil and Gas industry
Food, Paper, and Textile processing
Water Desalination and Distillation
Jet engines and rocket propulsion

Heavy equipment - Hydraulic and Pneumatic machines

Relation to Sustainable Development Goals

[0 GOAL 1: No Poverty

[0 GOAL 2: Zero
Hunger

[J GOAL 3: Good
Health & Well-being

GOAL 4: Quality
Education

[J GOAL 5: Gender
Equality

GOAL 6: Clean
Water & Sanitation

GOAL 7: Affordable
& Clean Energy

[J GOAL 8: Decent
Work & Economic
Growth

GOAL 9: Industry,
Innovation &
Infrastructure

[J GOAL 10: Reduced
Inequality

[J GOAL 11:
Sustainable Cities &
Communities

GOAL 12:
Responsible
Consumption &
Production

GOAL 13: Climate
Action

[J GOAL 14: Life Below
Water

[0 GOAL 15: Life on
Land

[0 GOAL 16: Peace &
Justice Strong
Institutions

0O GOAL 17:
Partnerships to achieve
the Goal

Program Concentrations

There are no specified concentrations in this Program.

Agreements with another University

The program is not yet partnered with another university.

Program Competences

In addition to the competences for Graduates from Ain Shams University and all Engineering Programs, the
Mechanical Power Engineering Program graduate must be able to:
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Model, analyse and design physical systems applicable to the specific discipline by applying the
concepts of: Thermodynamics, Heat Transfer, Fluid Mechanics, solid Mechanics, Material Processing,
Material Properties, Measurements, Instrumentation, Control Theory and Systems, Mechanical
Design and Analysis, Dynamics and Vibrations.

Plan, manage and carry out designs of mechanical systems and machine elements using appropriate
materials both traditional means and computer-aided tools and software contemporary to the
mechanical engineering field.

Select conventional mechanical equipment according to the required performance.

Adopt suitable national and international standards and codes to: design, build, operate, inspect and
maintain mechanical equipment and systems.

Apply knowledge of engineering principles and transport phenomena to the solution of complex
problems in the broader energy domain and its associated services, processes, and products.

Select and apply analytical and computational techniques to analyze and/or model complex problems
to reach substantiated conclusions using engineering principles, while recognizing the limitations of
the technique employed.

Design integrated solutions for complex mechanical power engineering problems and their associated
services, products, and processes that meet a combination of societal, user, business, and customer
needs as appropriate. This will involve consideration of applicable health and safety, diversity,
inclusion, cultural, societal, environmental, and commercial matters, codes of practice, and industry
standards.

Evaluate the environmental and societal impact of solutions to complex problems in the energy
domain and minimize their adverse impacts.

Use practical laboratory and workshop skills to investigate combustion, heat engine, turbomachinery,
and refrigeration problems, which involve a variety of factors that may impose conflicting constraints
but can be solved by the application of engineering science and well-proven analysis techniques.
Select and apply appropriate materials, equipment, engineering technologies, and processes that
concern combustion, heat engine, turbomachinery, and refrigeration problems and their associated
services, products, and processes.

Apply knowledge of engineering management principles, commercial context, and project
management related to the mechanical power engineering field.

Identify and assess energy conversion, energy storage, energy efficiency, and their associated
processes and control to achieve affordable and clean energy, clean water, and Industry Innovation.

Graduate Attributes

The graduates from Mechanical Power Engineering Program:

Model, analyse, and design heat engines, refrigeration systems and turbomachines, and apply the
concepts of thermodynamics, heat transfer, design, and fluid mechanics.
Design and control various mechanical systems using traditional means and computer-aided tools
and software.
Design energy systems considering energy conversion, energy storage, energy efficiency, and
economics.
Show professional and ethical responsibilities and contextual understanding.
Engage in self-learning and long-life learning methods.
Apply the basic industrial safety measures to projects and processes.
Use the techniques, skills, and appropriate engineering tools, necessary for engineering practice and
project management.
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e Work effectively within multi-disciplinary teams and communicate effectively.

e Consider the impacts of engineering solutions on society & environment.

e Apply and integrate knowledge, understanding, and skills of different subjects and available
computer software to solve real problems in industries and power stations.

Required Courses

In order to get a Bachelor of Science Degree in this program, and to satisfy the Program Competences, the
following set of courses need to be completed.

Table 8 List of Mechanical Power Engineering Program Requirements courses.

Code Course Title Weight Contact Hours
CH ECTS SWL Lec Tut Lab T
Ain Shams University Requirements 11 18 450 13 0 0 13
Faculty of Engineering Requirements 34 67 1675 24 26 21 71
Mechanical Engineering Requirements 61 101 2525 46 27 13 86
MEP312 Combustion 3 5 125 2 2 1 5
MEP411 Thermal Power Plants 3 5 125 2 2 1 5
MEP412 Internal Combustion Engines 3 4 100 2 2 1 5
MEP321 Incompressible Flow Machines 3 6 150 2 2 1 5
MEP421 Sustainable Energy Systems and Technology 4 6 150 3 2 0 5
MEP431 Refrigeration 3 4 100 2 2 1 5
MEP432 Compressible Flow Machines 3 6 150 2 2 1 5
MEP433 Air Conditioning 3 5 125 2 2 1 5
MEP434 Digital and Process Control 4 6 150 3 1 2 6
MEP435 Fundamentals of Computational Thermofluids 3 5 125 2 2 0 4
- MEPE Elective (1) 2 4 100 2 0 0 2
- MEPE Elective (2) 2 4 100 2 0 0 2
MEP492 MEPE Graduation Project (3) 2 4 100 1 0 3 4
Total 144 250 6250 110 72 46 228
Pool of MEPE Elective (1) Courses
MEP413 Advances in Internal Combustion Engines* 2 4 100 2 0 1 2
MEP414 Biomass Systems and Energy Storage* 2 4 100 2 1 0 2
MEP416 Solar and Wind Energy Systems* 2 4 100 2 1 0 2
MEP417 Heat Engines* 2 4 100 2 1 0 2
MEP443 Selected Topics in Mechanical Power Engineering (1)* 2 4 100 2 1 0 2
MEP451 Nuclear Energy* 2 4 100 2 1 0 2
Pool of MEPE Elective (2) Courses
MEP415 Propulsion for Modern Transport Systems* 2 4 100 2 1 0 2
MEP422 Advanced Energy Conversion* 2 4 100 2 1 0 2
MEP423 Water Desalination and Distillation* 2 4 100 2 1 0 2
MEP436 Building Services Engineering* 2 4 100 2 1 0 2
MEP437 Water Distribution Networks* 2 4 100 2 1 0 2
MEP442 Environmental Impact Assessment* 2 4 100 2 1 0 2
MEP444 Selected Topics in Mechanical Power Engineering (2)* 2 4 100 2 1 0 2
* Specific Courses that have office hours as clarified in Article (18) and Appendix 3.
Proposed Study Plan
C Titl Weight Contact Hours P .
ourse Title CH | ECTS | SWL Lec | Tut | Lab | e re-requisites
Semester (1
PHM111 | Mathematics (1) 3 5 125 2 2 0 4 ASU041* AND PHMO11*
PHM121 | Vibration and Waves 3 5 125 2 2 1 5 ASU041* AND PHMO11*
PHM131 | Statics 3 5 125 2 2 0 4 ASU041* AND PHMO11*
PHM141 | Engineering Chemistry 3 5 125 2 1 2 5 ASU041*
MDP111 | Engineering Drawing 2 4 100 1 2 1 4
- ASU Elective (1) 2 3 75 2 0 0 2
- ASU Elective (2) 2 3 75 2 0 0 2
Total 18 30 750 13 9 4 26
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Weight

Contact Hours

Course Title ChH | ECTS | SWL | Lec | Tut | Lab | T Pre-requisites
Semester (2
PHM112 | Mathematics (2) 3 5 125 2 2 0 4 PHM111
PHM113 | Probability and Statistics 2 3 75 2 1 0 2 PHM111
PHM122 | Electricity and Magnetism 3 5 125 2 2 1 5 ASU041* AND PHMO11*
PHM132 | Dynamics 3 5 125 2 2 0 4 PHM131
MDP181 | Production Engineering 2 4 100 1 1 2 4 ASU041*
CEP111 | Projection and Engineering Graphics 2 4 100 1 2 1 4
- ASU Elective (4) 3 4 100 3 0 0 3
Total 18 30 750 13 10 4 26
Semester (3
PHM213 | Differential Equations and Numerical Analysis 3 5 125 2 2 0 4 PHM112
MDP211 | Machine Construction 3 5 125 2 2 1 5 MDP111
MDP212 | Mechanics of Materials 2 4 100 2 1 0 2 PHM131
MDP251 | Structure and Properties of Materials 2 4 100 2 0 1 2 PHM141
MDP281 | Manufacturing Technology 4 6 150 3 2 1 6 MDP181
MEP211 | Thermal Physics 4 6 150 3 2 1 6 PHM112
Total 18 30 750 14 9 4 25
Semester (4
MDP213 | Mechanics of Machines 4 7 175 3 2 1 6 PHM132
MDP252 | Metallurgy and Material Testing 3 4 100 2 1 2 5 MDP251
MEP212 | Fluid Mechanics 4 6 150 3 2 1 6 PHM213
EPM214 | Electrical Circuits and Machines 4 6 150 3 2 0 5 PHM122
CSE232 | Fundamentals of Computer Programming 2 4 100 2 0 1 2
- ASU Elective (3) 2 3 75 2 0 0 2
Total 19 30 750 15 7 5 26
Semester (5
MDP311 | Machine Elements Design 4 6 150 2 2 3 7 MDP211 AND MDP212
MDP312 | Mechanical Vibrations 3 5 125 2 2 1 5 PHM121 AND MDP213
MEP311 | Heat Transfer 4 6 150 3 2 1 6 MEP211 AND MEP212
MCT331 | Mechatronic Systems Integration 2 4 100 2 0 1 2 CSE232 AND MDP211
ECE212 | Introduction to Electronics 2 4 100 2 1 0 2 PHM122
- Measurements and Sensors Elective Course 3 5 125 2 2 0 4
Total 18 30 750 13 9 6 26
Semester (6
MEP312 | Combustion 3 5 125 2 2 1 5 MEP311
MEP321 | Applied Thermodynamics 3 5 125 2 2 1 5 MEP211
MEP331 | Incompressible Flow Machines 3 6 150 2 2 1 5 MEP212
MCT411 | Automatic Control 3 5 125 2 2 1 5 PHM213
ASUx31 | Hydraulics and Pneumatics Control 2 4 100 2 0 1 2 MEP212
- Graduation Thesis 2 3 75 2 0 0 2
MEP391 | MEPE Graduation Project (1) 1 2 50 0 2 0 2
Total 17 30 750 12 10 5 26
Semester (7
MEP411 | Thermal Power Plants 3 5 125 2 2 1 5 MEP311 and MEP313
MEP412 | Internal Combustion Engines 3 4 100 2 2 1 5 MEP312 AND MEP313
MEP431 | Refrigeration 3 4 100 2 2 1 5 MEP311 AND MEP313
MEP432 | Compressible Flow Machines 3 6 150 2 2 1 5 MEP212 AND MEP311
MEP441 | Project Management and Engineering Economy 2 3 75 2 0 0 2 MEP311
- MEPE Elective (1) 2 4 100 2 1 0 2
MEP491 | MEPE Graduation Project (2) MEPE 2 4 100 1 2 0 3 MEP311 AND MEP391
Total 18 30 750 13 11 4 27
Semester (8
MEP421 | Sustainable Energy Systems and Technology 4 6 150 3 2 0 5 MEP311
MEP433 | Air Conditioning 3 5 125 2 2 1 5 MEP311 AND MEP313
MEP434 | Digital and Process Control 4 6 150 3 1 2 6 MEP331
MEP435 | Fundamentals of Computational Thermofluids 3 5 125 2 2 0 4 MEP311
- MEPE Elective (2) 2 4 100 2 1 0 2
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* Only if applicable according to regulations announced by the Faculty council based on article (15).
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Program 03: Automotive Engineering Program ‘AUTO’

Program Description

The automotive engineering program will equip the students with the knowledge and skills required to the
needs in the advanced areas of automotive industry both locally and globally. The program is designed to
meet the great advancements in the fields of vehicle design, dynamics, powertrain, control systems and
maintenance engineering. The automotive industry is one of the key industries that boosts economies for
developing and developed countries.

Career Prospects

Automotive engineering career opportunities are increasingly in high demand for both individual mobility
and transportation of goods and people. The potential careers in vehicle design are expanding specially for
the automotive assembly feeding industries. The emerging companies that works on automotive intelligence
and control systems are expanding and Egypt is becoming one of the main hubs for automotive embedded
systems that is acquiring more automotive engineers with the right skills. With the environmental challenges
and new trends for automotive powered systems, engineers with good computational methods and software
packages skills as well as practical testing knowledge are globally and locally in demand for new technologies
validation and verification. With the growth of the number of cars, the maintenance engineering for
automotive careers will be always needed for passenger, commercial and earth moving equipment. Finally,
there will be always a chance for race cars enthusiasts to pursue their careers knowing that Ain Shams
University participates annually in multiple international car racing events such as Formula Student.

Relation to Sustainable Development Goals

[0 GOAL 1: No Poverty

[0 GOAL 2: Zero
Hunger

[J GOAL 3: Good
Health & Well-being

GOAL 4: Quality
Education

[J GOAL 5: Gender
Equality

[J GOAL 6: Clean
Water & Sanitation

GOAL 7: Affordable
& Clean Energy

[J GOAL 8: Decent
Work & Economic
Growth

GOAL 9: Industry,
Innovation &
Infrastructure

[J GOAL 10: Reduced
Inequality

[J GOAL 11:
Sustainable Cities &
Communities

GOAL 12:
Responsible
Consumption &
Production

GOAL 13: Climate
Action

[J GOAL 14: Life Below
Water

[0 GOAL 15: Life on
Land

[J GOAL 16: Peace &
Justice Strong
Institutions

0O GOAL 17:
Partnerships to achieve
the Goal

Program Concentrations

There are no specified concentrations in this Program.
Agreements with another University

The program is not yet partnered with another university.
Program Competences

In addition to the competences for Graduates from Ain Shams University and all Engineering Programs, the
Automotive Engineering Program graduate must be able to:

14. Model, analyse and design physical systems applicable to the specific discipline by applying the
concepts of: Thermodynamics, Heat Transfer, Fluid Mechanics, solid Mechanics, Material Processing,
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Material Properties, Measurements, Instrumentation, Control Theory and Systems, Mechanical
Design and Analysis, Dynamics and Vibrations.

Plan, manage and carry out designs of mechanical systems and machine elements using appropriate
materials both traditional means and computer-aided tools and software contemporary to the
mechanical engineering field.

Select conventional mechanical equipment according to the required performance.

Adopt suitable national and international standards and codes to: design, build, operate, inspect and
maintain mechanical equipment and systems.

Identify and discuss vehicles as complex systems from technical and social perspectives through a
broad platform in automotive engineering.

Analyse new technical challenges and create technical advancements in the automotive industry in
four focus areas: powertrain, performance, autotronics and maintenance.

Synthesize and evaluate automotive systems and products in terms of direct use and lifecycle analysis
and take environmental and economic aspects into consideration.

Utilize automotive-related IT and product development tools.

Demonstrate the skills needed to manage and contribute to team-based engineering activities and
projects in a multi-discipline environment through application and practice.

Graduate Attributes

The graduates from Automotive Engineering Program:

Master a wide spectrum of automotive engineering knowledge and specialized skills, specifically in
the realm of environmental aspects and sustainability, and can apply acquired knowledge using
theories and abstract thinking in real-life situations.

Apply analytic critical and systemic thinking to identify, diagnose, and solve automotive engineering
problems with a wide range of complexity and variation.

Behave professionally and adhere to automotive engineering and sustainability ethics and standards.
Work in and lead a heterogeneous team of professionals from different engineering specialties and
assume responsibility for own and team performance.

Recognize his/her role in promoting the automotive engineering field and contribute to the
development of the architecture profession and the community.

Value the importance of the environment, both physical and natural, and work to promote
sustainability principles.

Use techniques, skills, and modern engineering tools necessary for automotive engineering practice.
In addition to applying his/her own knowledge and practical skills to create and develop automotive
designs starting from the briefing phase till beyond the construction and operating phase.

Assume full responsibility for own learning and self-development, engage in lifelong learning, and
demonstrate the capacity to engage in post-graduate and research studies.

Communicate effectively using different modes, tools, and languages with various audiences; to deal
with academic/professional challenges in a critical and creative manner.

Demonstrate leadership qualities, business and project administration, and entrepreneurial skills.

Required Courses

In order to get a Bachelor of Science Degree in this program, and to satisfy the Program Competences, the
following set of courses need to be completed.
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. Weight Contact Hours
Code Course Title CH | ECTS | SWL | Lec | Tut | Lab | TT
Ain Shams University Requirements 11 18 450 13 0 0 13
Faculty of Engineering Requirements 34 67 1675 24 26 21 71
Mechanical Engineering Requirements 61 101 2525 47 24 14 85
MEA411 Electric Vehicles Technology* 2 4 100 2 1 0 2
MEA412 Road Vehicle Dynamics 3 5 125 2 2 0 4
MEA321 Vehicle Design and Simulation (1) 3 5 125 2 1 2 5
MEA421 Vehicle Design and Simulation (2) 3 5 125 2 1 2 5
MEA431 Automotive Maintenance Engineering 3 4 100 2 0 3 5
MEA433 Automotive After Sales Services* 2 4 100 2 1 0 2
MEA341 Automotive Engines and Fuel Systems 4 6 150 3 0 3 6
MEA442 Computer Aided Design of Automotive Engines 3 5 125 2 0 3 5
MEA451 Automotive Mechatronic Systems 3 5 125 2 1 3 5
MEA452 Vehicle Safety Systems and Accident Analysis* 2 4 100 2 0 1 2
- AUTO Elective (1) 3 5 125 2 2 0 4
- AUTO Elective (2) 2 3 75 1 2 0 3
- AUTO Elective (3) 3 5 125 2 2 0 4
MEA492 AUTO Graduation Project (3) 2 4 100 1 2 0 3
Total 144 250 6250 111 65 52 224
Pool of AUTO Elective (1) Courses
MEA414 Earth Moving Equipment and Commercial Vehicle Technology 3 5 125 2 2 0 4
MEA415 Race Car Technology 3 5 125 2 1 2 5
MEA434 Workshop Planning and Vehicle Repair Technologies 3 5 125 2 0 3 5
CSE311 Logic Circuits 3 5 125 2 2 0 4
CSE412 Embedded Systems 3 5 125 2 2 1 5
Pool of AUTO Elective (2) Courses
MEA413 Aerodynamics of Road Vehicles* 2 3 75 2 1 0 2
MEA443 Alternative Fuels and Emissions Control Systems* 2 3 75 2 1 0 2
MEA444 Powertrain Characterization and Automotive Testing Standards* 2 3 75 2 0 1 2
MEA453 Automotive Control Systems* 2 3 75 2 0 1 2
MEA461 Vehicle Manufacturing and Assembly* 2 3 75 2 1 0 2
Pool of AUTO Elective (3) Courses
MEA416 Motorcycle and Tricycle Technology 3 5 125 2 1 2 5
MEA441 Engine Management Systems 3 5 125 2 0 3 5
MDP471 Quality Control 3 5 125 2 2 0 4
MEP313 Applied Thermodynamics 3 5 125 2 2 1 5
MCT453 Embedded Systems for Automotive 3 5 125 2 2 1 5
* Specific Courses that have office hours as clarified in Article (18) and Appendix 3.
Proposed Study Plan
. Weight Contact Hours ..
Code Course Title cH | ECTS | SWL | Lec | Tut | Lab | T Pre-requisites
Semester (1)
PHM111 | Mathematics (1) 3 5 125 2 2 0 4 ASU041* AND PHMO11*
PHM121 | Vibration and Waves 3 5 125 2 2 1 5 ASU041* AND PHMO11*
PHM131 | Statics 3 5 125 2 2 0 4 ASU041* AND PHMO11*
PHM141 | Engineering Chemistry 3 5 125 2 1 2 5 ASU041*
MDP111 | Engineering Drawing 2 4 100 1 2 1 4
- ASU Elective (1) 2 3 75 2 0 0 2
- ASU Elective (2) 2 3 75 2 0 0 2
Total 18 30 750 13 9 4 26
Semester (2)
PHM112 | Mathematics (2) 3 5 125 2 2 0 4 PHM111
PHM113 | Probability and Statistics 2 3 75 2 1 0 2 PHM111
PHM122 | Electricity and Magnetism 3 5 125 2 2 1 5 ASU041* AND PHMO11*
PHM132 | Dynamics 3 5 125 2 2 0 4 PHM131
MDP181 | Production Engineering 2 4 100 1 1 2 4 ASU041*
CEP111 | Projection and Engineering Graphics 2 4 100 1 2 1 4
- ASU Elective (4) 3 4 100 3 0 0 3
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Code Course Title Weight Contact Hours Pre-requisites
CH | ECTS | SWL | Lec | Tut | Lab | TT
Total 18 30 750 13 10 4 26
Semester (3)
PHM?213 | Differential Equations and Numerical Analysis 3 5 125 2 2 0 4 PHM112
MDP211 | Machine Construction 3 5 125 2 2 1 5 MDP111
MDP212 | Mechanics of Materials 2 4 100 2 1 0 2 PHM131
MDP251 | Structure and Properties of Materials 2 4 100 2 0 1 2 PHM141
MDP281 | Manufacturing Technology 4 6 150 3 2 1 6 MDP181
MEP211 | Thermal Physics 4 6 150 3 2 1 6 PHM112
Total 18 30 750 14 9 4 5
Semester (4)
MDP213 | Mechanics of Machines 4 7 175 3 2 1 6 PHM132
MDP252 | Metallurgy and Material Testing 3 4 100 2 1 2 5 MDP251
MEP212 | Fluid Mechanics 4 6 150 3 2 1 6 PHM213
EPM214 | Electrical Circuits and Machines 4 6 150 3 2 0 5 PHM122
CSE232 | Fundamentals of Computer Programming 2 4 100 2 0 1 2
- ASU Elective (3) 2 3 75 2 0 0 2
Total 19 30 750 15 7 5 6
Semester (5)
MDP311 | Machine Elements Design 4 6 150 2 2 3 7 MDP211 AND MDP212
MDP312 | Mechanical Vibrations 3 5 125 2 2 1 5 PHM121 AND MDP213
MEP311 | Heat Transfer 4 6 150 3 2 1 6 MEP211 AND MEP212
MCT331 | Mechatronic systems integration 2 4 100 2 0 1 2 CSE232 AND MDP211
ECE212 | Introduction to Electronics 2 4 100 2 1 0 2 PHM122
- Measurements and Sensors Elective Course 3 5 125 2 2 0 4
Total 18 30 750 13 9 6 6
Semester (6)
MEA321 | Vehicle Design and Simulation (1) 3 5 125 2 1 2 5 MDP311
MEA341 | Automotive Engines and Fuel Systems 4 6 150 3 0 3 6 MEP211
MCT411 | Hydraulics and Pneumatics Control 2 4 100 2 0 1 2 MEP212
ASUx31 | Graduation Thesis 2 3 75 2 0 0 2
MEA311 | Automotive Engineering 3 5 125 2 2 0 4
- Mechanical Control Elective Course 3 5 125 2 2 0 4
MEA391 | AUTO Graduation Project (1) 1 2 50 0 2 0 2
Total 18 30 750 13 7 6 5
Semester (7)
MEA411 | Electric Vehicles Technology 2 4 100 2 1 0 2 MEA311
MEA412 | Road Vehicle Dynamics 3 5 125 2 2 0 4 MDP312
MEA421 | Vehicle Design and Simulation (2) 3 5 125 2 1 2 5 MEA321
MEA431 | Automotive Maintenance Engineering 3 4 100 2 0 3 5 MEA341
- AUTO Elective (1) 3 5 125 2 2 0 4
- AUTO Elective (2) 2 3 75 1 2 0 3
MEA491 | AUTO Graduation Project (2) 2 4 100 1 2 0 3 MEA391
Total 18 30 750 12 10 5 6
Semester (8)
MEA432 | Project Management for Mechanical Engineering 2 3 75 2 1 0 2
MEA433 | Automotive After Sales Services 2 4 100 2 1 0 2 MEA431
MEA442 | Computer Aided Design of Automotive Engines 3 5 125 2 0 3 5 MDP311 AND MEA341
MEA451 | Automotive Mechatronic Systems 3 5 125 2 1 2 5 CSE232 AND MEA311
MEA452 | Vehicle Safety Systems and Accident Analysis 2 4 100 2 0 1 2 MEA321
- AUTO Elective (3) 3 5 125 2 2 0 4
MEA492 | AUTO Graduation Project (3) 2 4 100 1 2 0 3 MEA491
Total 17 30 750 13 7 6 23

* Only if applicable according to regulations announced by the Faculty council based on article (15).
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Program 04: Mechatronics and Robotics Engineering Program ‘MCTR’

Program Description

The Mechatronics and Robotics engineering program is a multidisciplinary field of science that includes a
combination of mechanical engineering, Electronics, computer engineering. This program is capable to enrich
the student’s basic theoretical and practical knowledge of mechatronics system components, and design
methodologies of mechatronics systems.

Career Prospects

The graduate of the program is expected to get a job in one of the following positions:

1. Embedded systems

Projects using Heavy earthmoving equipment and hydraulic and pneumatic machines,
Sales engineer for robotics and automation,

automated manufacturing and production systems,

Control engineer,

Maintenance engineer,

Robotics and automation industry.

NouhswN

Relation to Sustainable Development Goals

[0 GOAL 1: No Poverty

[0 GOAL 2: Zero
Hunger

GOAL 3: Good
Health & Well-being

GOAL 4: Quality
Education

[J GOAL 5: Gender
Equality

[J GOAL 6: Clean
Water & Sanitation

[0 GOAL 7: Affordable
& Clean Energy

GOAL 8: Decent
Work & Economic
Growth

GOAL 9: Industry,
Innovation &
Infrastructure

[J GOAL 10: Reduced
Inequality

[J GOAL 11:
Sustainable Cities &
Communities

GOAL 12:
Responsible
Consumption &
Production

[J GOAL 13: Climate
Action

[J GOAL 14: Life Below
Water

[0 GOAL 15: Life on
Land

[0 GOAL 16: Peace &
Justice Strong
Institutions

0O GOAL 17:
Partnerships to achieve
the Goal

Program Concentrations

There are no specified concentrations in this Program.
Agreements with another University

The program is not yet partnered with another university.
Program Competences

In addition to the competences for Graduates from Ain Shams University and all Engineering Programs, the
Mechatronics and Robotics Engineering Program graduate must be able to:

14. Model, analyse and design physical systems applicable to the specific discipline by applying the
concepts of: Thermodynamics, Heat Transfer, Fluid Mechanics, solid Mechanics, Material Processing,
Material Properties, Measurements, Instrumentation, Control Theory and Systems, Mechanical
Design and Analysis, Dynamics and Vibrations.
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Plan, manage and carry out designs of mechanical systems and machine elements using appropriate
materials both traditional means and computer-aided tools and software contemporary to the
mechanical engineering field.

Select conventional mechanical equipment according to the required performance.

Adopt suitable national and international standards and codes to: design, build, operate, inspect and
maintain mechanical equipment and systems.

Illustrate the basic concepts and theories of mathematics, sciences, engineering projection and their
applications within the field of mechatronics engineering.

Analyse mechatronic system using scientific, mathematical and computer-based models and asses
the limitations of particular cases.

Identify and classify the performance of mechatronic systems and components through the use of
analytical methods and Modeling techniques.

Interpret experimental and other numerical input/output data from dynamic systems.

Design a mechatronic system using systems approach to meet a given specification and requirements.
Integrate a wide range of analytical tools, techniques, equipment, and software packages to design
and develop mechatronic systems.

Exercise creative approaches to the analysis and solution of problems in mechatronic engineering.

Graduate Attributes

The graduates from Mechatronics and Robotics Engineering Program:

Master a wide spectrum of Mechatronics engineering knowledge and specialized skills, and can apply
acquired knowledge using theories and abstract thinking in real life situations.

Apply analytic critical and systemic thinking to identify, diagnose and solve Mechatronics engineering
problems with a wide range of complexity and variation.

Behave professionally and adhere to Mechatronics engineering and sustainability ethics and
standards.

Work in and lead a heterogeneous team of professionals from different engineering specialties and
assume responsibility for own and team performance.

Recognize his/her role in promoting the Mechatronics engineering field and contribute in the
development of the Mechatronics profession and the community;

Value the importance of the environment, and apply the principles of sustainable system design and
development for mechatronic systems.

Use techniques, skills, and modern engineering tools necessary for Mechatronics engineering
practice. In addition to applying his/her own knowledge and practical skills to create and develop
mechatronics systems designs starting from the briefing phase till beyond the construction and
operating phase.

Assume full responsibility for own learning and self-development, engage in lifelong learning and
demonstrate the capacity to engage in post- graduate and research studies.

Communicate effectively using different modes, tools and languages with various audiences; to deal
with academic/professional challenges in a critical and creative manner.

Demonstrate leadership qualities, business and project administration and entrepreneurial skills.
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In order to get a Bachelor of Science Degree in this program, and to satisfy the Program Competences, the

following set of courses need to be completed.

Table 10 List of Mechatronics and Robotics Engineering Program Requirements courses.

. Weight Contact Hours
Code Course Title CH | ECTS | SWL | Lec | Tut | Lab | TT
Ain Shams University Requirements 11 18 450 13 0 0 13
Faculty of Engineering Requirements 34 67 1675 24 26 21 71
Mechanical Engineering Requirements 61 101 2525 47 25 14 86
MCT413 Control Systems Design (2) 3 3 75 2 2 1 5
MCT412 Industrial Automation and Networks 3 5 125 2 1 2 5
MCT342 Industrial Robotics 3 5 125 2 2 1 5
MCT344 Mechatronic Systems Design 2 4 100 1 1 2 4
EPMA454 Power Electronics and Electrical Drives Systems 4 5 125 3 2 1 5
ECE313 Electronic for Instrumentations* 2 4 100 2 1 0 2
ECE251 Signals and Systems Fundamentals 3 5 125 2 2 0 4
CSE311 Logic Circuits 3 5 125 2 2 0 4
CSE412 Embedded Systems 3 5 125 2 2 1 5
CSE339 Advanced Programming* 2 4 100 2 0 1 2
CSE474 Fundamentals of Computational Intelligence* 2 4 100 2 1 0 2
CSE475 Machine Vision* 2 4 100 2 1 0 2
- MCTR Elective (1) 3 5 125 2 0 3 5
- MCTR Elective (2) 3 5 125 2 0 3 5
MCT493 MCTR Graduation Project (3) 3 5 125 0 6 0 6
Total 147 254 6350 112 74 50 231
Pool of MCTR Elective (1) and Elective (2) Courses
MDP411 Introduction to Finite Elements 3 5 125 2 2 1 5
MCT442 Advanced Robotics Analysis and Control 3 5 125 2 2 1 5
MCT444 Introduction to MEMS Design 3 5 125 2 2 1 5
MCT451 Autotronics 3 5 125 2 2 1 5
MCT452 Biomechatronics 3 5 125 2 2 1 5
MCT453 Embedded Systems for Automotive 3 5 125 2 2 1 5
MCT461 Selected Topics in Mechatronic Engineering 3 5 125 2 2 0 4
CSE472 Digital Image Processing 3 5 125 2 2 0 4
* Specific Courses that have office hours as clarified in Article (18) and Appendix 3.
Proposed Study Plan
) Weight Contact Hours -
Code Course Title cn | ECTS | SWL | Lec | Tut | Lab | = Pre-requisites
Semester (1)
PHM111 | Mathematics (1) 3 5 125 2 2 0 4 ASU041* AND PHMO11*
PHM121 | Vibration and Waves 3 5 125 2 2 1 5 ASU041* AND PHMO11*
PHM131 | Statics 3 5 125 2 2 0 4 ASU041* AND PHMO11*
PHM141 | Engineering Chemistry 3 5 125 2 1 2 5 ASU041*
MDP111 | Engineering Drawing 2 4 100 1 2 1 4
- ASU Elective (1) 2 3 75 2 0 0 2
- ASU Elective (2) 2 3 75 2 0 0 2
Total 18 30 750 13 9 4 26
Semester (2)
PHM112 | Mathematics (2) 3 5 125 2 2 0 4 PHM111
PHM113 | Probability and Statistics 2 3 75 2 1 0 2 PHM111
PHM122 | Electricity and Magnetism 3 5 125 2 2 1 5 ASU041 AND PHMO11
PHM132 | Dynamics 3 5 125 2 2 0 4 PHM131
MDP181 | Production Engineering 2 4 100 1 1 2 4 ASU041*
CEP111 Projection and Engineering Graphics 2 4 100 1 2 1 4
- ASU Elective (4) 3 4 100 3 0 0 3
Total 18 30 750 13 10 4 26
Semester (3)
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) Weight Contact Hours -
Code Course Title cn ECTS | SWL Lec Tut Lab = Pre-requisites
PHM213 | Differential Equations and Numerical Analysis 3 5 125 2 2 0 4 PHM112
MDP211 | Machine Construction 3 5 125 2 2 1 5 MDP111
MDP212 | Mechanics of Materials 2 4 100 2 1 0 2 PHM131
MDP251 | Structure and Properties of Materials 2 4 100 2 0 1 1 PHM141
MDP281 | Manufacturing Technology 4 6 150 3 2 1 6 MDP181
MEP211 Thermal Physics 4 6 150 3 2 1 6 PHM112
Total 18 30 750 14 9 4 24
Semester (4)
MDP213 | Mechanics of Machines 4 7 175 3 2 1 6 PHM132
MDP252 | Metallurgy and Material Testing 3 4 100 2 1 2 5 MDP251
MEP212 Fluid Mechanics 4 6 150 3 2 1 6 PHM213
EPM214 | Electrical Circuits and Machines 4 6 150 3 2 0 5 PHM122
CSE232 Fundamentals of Computer Programming 2 4 100 2 0 1 2
- ASU Elective (3) 2 3 75 2 0 0 2
Total 19 30 750 15 7 5 26
Semester (5)
MDP311 | Machine Elements Design 4 6 150 2 2 3 7 MDP211 AND MDP212
MDP312 Mechanical Vibrations 3 5 125 2 2 1 5 PHM121 AND MDP213
MCT331 Mechatronic systems integration 2 4 100 2 0 1 2 CSE232 AND MDP211
ECE212 Introduction to Electronics 2 4 100 2 1 0 2 PHM122
ECE251 Signals and Systems Fundamentals 3 5 125 2 2 0 4 PHM213
CSE339 Advanced Programming 2 4 100 2 0 1 2 CSE232
- Measurements and Sensors Elective Course 3 5 125 2 2 0 4
Total 19 33 825 14 9 6 26
Semester (6)
MCT342 Industrial Robotics 3 5 125 2 2 1 5 MDP213
MCT344 | Mechatronic Systems Design 2 4 100 1 1 2 4 MCT331
MEP311 Heat Transfer 4 6 150 3 2 1 6 MEP211 AND MEP212
ECE313 Electronic for Instrumentations 2 4 100 2 1 0 3 ECE212
CSE311 Logic Circuits 3 5 125 3 1 0 4
MCT311 Control Systems Design (1) 3 5 125 2 2 1 5 PHM213 AND MDP312
MCT391 | MCTR Graduation Project (1) 1 2 50 0 0 2 2
Total 18 31 775 13 9 7 29
Semester (7)
MCT411 | Hydraulics and Pneumatics Control 2 4 100 2 0 1 2 MEP212
MCT412 | Industrial Automation and Networks 3 5 125 2 1 2 5 CSE311
MCT413 | Control Systems Design (2) 3 3 75 2 2 1 5 MCT311
EPMA454 | Power Electronics and Electrical Drives Systems 4 5 125 3 2 1 6 EPM214
CSE412 Embedded Systems 3 5 125 2 2 1 5 CSE232
CSE475 Machine Vision 2 4 100 2 1 0 2 ECE251
MCT491 MCTR Graduation Project (2) 2 4 100 1 2 0 3 MCT391
Total 19 30 750 14 10 6 28
Semester (8)
MDP333 | Industrial Project Management 2 3 75 2 1 0 2
CSEA74 Fundamentals of Computational Intelligence 2 4 100 2 1 0 2 PHM113
ASUx31 Graduation Thesis 2 3 75 2 0 0 2
- General Mechanical Elective Course 3 5 125 2 2 0 4
- MCTR Elective (1) 3 5 125 2 0 3 5
- MCTR Elective (2) 3 5 125 2 0 3 5
MCT493 MCTR Graduation Project (3) 3 5 125 0 6 0 6 MCT492
Total 18 30 750 12 10 6 26

* Only if applicable according to regulations announced by the Faculty council based on article (15).
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Program 05: Architectural Engineering Program ‘ARCH’

Program Description

Throughout history, architecture was witness to the most significant reflections of culture and civilization. In
today’s world, architects are compelled to challenge critical global issues through holding responsibility of
the built environment, responding to societal needs and conserving natural resources. The program is
committed to offering well-rounded future generations of skilled professional architects through an
education that is rooted in culture, sustained with theory and progressive with technologically advanced
methods. This program is dedicated to sustain creativity with knowledge and practice.

Career Prospects

It is intended that graduates of the Architectural Engineering program will acquire critical thinking and
enhance design creativity in order to take a leading role in the professional practice. Graduates will be eligible
to work in architectural design firms; in design, tender documents, as well as urban design and detailed
planning. Moreover, they will be qualified for working in construction industry, building technology,
rehabilitation, conservation of buildings, urban context, and physical planning. Additionally, they can be
enrolled in graduate studies in universities or research centres.

Relation to Sustainable Development Goals

[0 GOAL 1: No Poverty

[0 GOAL 2: Zero
Hunger

GOAL 3: Good
Health & Well-being

GOAL 4: Quality
Education

[J GOAL 5: Gender
Equality

[J GOAL 6: Clean
Water & Sanitation

[0 GOAL 7: Affordable
& Clean Energy

GOAL 8: Decent
Work & Economic
Growth

[J GOAL 9: Industry,
Innovation &
Infrastructure

[J GOAL 10: Reduced
Inequality

GOAL 11:
Sustainable Cities &
Communities

[0 GOAL 12:
Responsible
Consumption &
Production

GOAL 13: Climate
Action

[J GOAL 14: Life Below
Water

[0 GOAL 15: Life on
Land

[0 GOAL 16: Peace &
Justice Strong
Institutions

0O GOAL 17:
Partnerships to achieve
the Goal

Program Concentrations

The program of Architectural engineering encourages undergraduate students, in the beginning of Level 4,
to participate in one of four concentrations responding to the professional demands:

1. Architecture.

2. Building Technology.
3. Urban Design.

4. Urban Planning.

These concentrations develop abilities and specialized skills that would serve students in the workplace and
beyond. The concentrations require that the student has passed compulsory and elective courses in levels 1,
2 and 3 along with the prerequisite courses needed. Students will be addressed 8 credit hours “Graduation
Project”.

1. Architecture Concentration: The Architecture Concentration allows students to develop a comprehensive
broad understanding of the concepts and methods for advanced design, technical and professional aspects
of design of built environments.
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2. Building Technology Concentration: The Building Technology Concentration introduces students to
building science and technologies. It enables them to develop an understanding of building performance
requirements and building construction process; starting from the design development phase and ending
with the preparation phase of tender documents.

3. Urban Design Concentration: The Urban Design concentration main goal is to apply innovations to reform
urban design practice to meet the dynamic new urban problems. This Concentration allows students to have
a well-developed understanding of urban places and the inter-dependencies of the fabric of buildings,
landscapes, public ways, social interactions and the environmental context that shape them.

4. Urban Planning Concentration: Urban planning Concentration aims to broaden students’ appreciation of
planning and urban theory whilst providing them with the necessary skills to engage in critical and creative
problem-solving and to think critically in analytical ways across the different city scales, from strategic to
local. This concentration allows students to explore international practices in urban development policy,
planning and management that address contemporary spatial, socio-economic and political transformations
in cities.

Agreements with another University

The program is in partnership with Mediterranea University of Reggio Calabria (UNIRC), Italy for a Master
Degree of Architecture. Students joining this agreement will pay an additional fee, to substitute expenses for
the study, advising and coordination that will take place in Italy during the last semester(s) in Italy in addition
to other semester(s) in Egypt. The Graduates should receive one B.Sc. certificate from ASU, and M.Sc. from
Mediterranea University of Reggio Calabria.

Program Competences

In addition to the competences for Graduates from Ain Shams University and all Engineering Programs, the
Architectural Engineering Program graduate must be able to:

14. Create architectural, urban and planning designs that satisfy both aesthetic and technical
requirements, using adequate knowledge of: history and theory, related fine arts, local culture and
heritage, technologies and human sciences.

15. Produce designs that meet building users’ requirements through understanding the relationship
between people and buildings, and between buildings and their environment; and the need to relate
buildings and the spaces between them to human needs and scale.

16. Generate ecologically responsible, environmental conservation and rehabilitation designs; through
understanding of: structural design, construction, technology and engineering problems associated
with building designs.

17. Transform design concepts into buildings and integrate plans into overall planning within the
constraints of: project financing, project management, cost control and methods of project delivery;
while having adequate knowledge of industries, organizations, regulations and procedures involved.

18. Prepare design project briefs and documents; and understand the context of the architect in the
construction industry, including the architect’s role in the processes of bidding, procurement of
architectural services and building production.

19. Apply digital architecture software to produce, render, and present in design.

20. Demonstrate deep understanding of the advanced construction materials, methods and techniques.

21. Recognize different design methods and approaches.

22. Identify contemporary housing problems and apply polices, and designs.

23. Apply advanced lighting, acoustics, and smart systems techniques in design.
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24. Demonstrate additional abilities related to the field of the concentration within Architectural

Engineering as listed below.

Concentration Competence

Architecture 24a. Demonstrate comprehensive ability to design innovative architectural projects based on

the most contemporary trends and theories of architecture.
24b. Apply digital technologies and software as design aiding tools to generate parametrically
designed sophisticated architectural forms and Information Modeling in design.

Building Technology 24c. Demonstrate comprehensive ability to design architectural buildings of sophisticated

technical systems and advanced/mega structure systems.

24d. Apply digital technologies and software as design evaluation and optimizing tools for
architectural buildings.

24e. Produce a full set of tender documents for complex projects.

24f. Demonstrate an understanding of the buildings rehabilitation process needs and
procedures.

Urban Design 24g. Demonstrate comprehensive ability to design urban projects that exist in

thematic/heritage context with deep responsiveness to environmental issues and problems
that face the society and built areas.

24h. Apply digital technologies and software as urban design aiding tools for geo/spatial
Information Modeling and analysing.

24i. Solve the urban mobility that serve urban context that ensure its sustainability.

Urban Planning 24j. Demonstrate comprehensive ability to analyse and solve the urban planning problems

with the necessary skills to engage in critical and creative problem-solving.

24k. Solve conflicts between the engineering systems that serve urban context and its urban
values.

24|, Demonstrate understanding of the economic forces of urban context and its dynamics

Graduate Attributes

The graduates from Architectural Engineering Program:

Master a wide spectrum of architectural engineering knowledge and specialized skills, specifically in
the realm of environmental aspects and sustainability and can apply acquired knowledge using
theories and abstract thinking in real life situations.

Apply analytic critical and systemic thinking to identify, diagnose and solve architectural engineering
problems with a wide range of complexity and variation.

Behave professionally and adhere to architectural engineering and sustainability ethics and
standards;

Work in and lead a heterogeneous team of professionals from different engineering specialties and
assume responsibility for own and team performance;

Recognize his/her role in promoting the architectural engineering field and contribute in the
development of the architecture profession and the community;

Value the importance of the environment, both physical and natural, and work to promote
sustainability principles;

Use techniques, skills and modern engineering tools necessary for architectural engineering practice.
In addition to applying his/her own knowledge and practical skills to create and develop architectural
designs starting from the briefing phase till beyond the construction and operating phase.

Assume full responsibility for own learning and self-development, engage in lifelong learning and
demonstrate the capacity to engage in post- graduate and research studies;

Communicate effectively using different modes, tools and languages with various audiences; to deal
with academic/professional challenges in a critical and creative manner;
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e Demonstrate leadership qualities, business and project administration and entrepreneurial skills.

Admission Policy

To maintain the quality and excellency of the “Architectural Engineering Program”, the candidate students
applying to the program, either Freshman students who have passed Level 1, or Sophomores transferred

from other programs, should qualify to the program needs.

Passing the course of “Projection and Engineering Graphics” is a must for all applicant students. These

students should also successfully pass an aptitude test that indicates their validity and ability to join the

program. This exam will be assessed blindly by a jury of professors of architecture. The exam will evaluate

the following skills and talents for each student:
1. The Imagination skills.

vk wnN

The ability to express visually.
The ability to read images.

The ability to think creatively.
The ability to read and conduct basic and simple architectural drawings.

Required Courses

In order to get a Bachelor of Science Degree in this program, and to satisfy the Program Competences, the
following set of courses need to be completed.

Table 11 List of Architectural Engineering Program Requirements courses.

. Weight Contact Hours
Code Course Title cH | Ects | swi | tec | Tut | tab | TT
Ain Shams University Requirements 11 18 450 13 0 0 13
Faculty of Engineering Requirements 34 66 1650 24 26 20 70
Architectural Engineering Requirements 67 113 2825 35 70 3 108
Concentration Courses 32 53 1325 18 28 0 46
Total 144 250 6250 90 124 23 237
Pool of Architecture ‘AD’ Concentration Courses
ARC411 Architecture and Dwelling Studio 3 6 150 1 4 0 5
ARC412 Thematic Design Studio 3 6 150 1 4 0 5
ARC421 Theory and Philosophy of Contemporary Architecture 2 3 75 2 0 0 2
ARC422 Human Aspects in Architecture 2 3 75 2 0 0 2
ARC441 Computational Design in Architecture 3 5 125 1 4 0 5
ARC451 Interior Design and Technical Drawings Studio 3 5 125 1 4 0 5
ARC461 Acoustics in Architecture* 2 3 75 2 1 0 2
- ARCH Elective (1) AD & BT** 2 3 75 2 0 0 2
- ARCH Elective (2) AD & BT 3 3 75 3 0 0 3
- ARCH Elective (3) AD & BT 3 3 75 3 0 0 3
ARC492 ARCH Graduation Project (3) AD & BT 6 13 325 0 12 0 12
Pool of Building Technology ‘BT’ Concentration Courses
ARC413 Architectural Sustainable Rehabilitation Design Studio 4 7 175 2 5 0 7
ARC421 Theory and Philosophy of Contemporary Architecture 2 3 75 2 0 0 2
ARC431 Principles of Residential Development 2 3 75 2 0 0 2
ARC441 Computational Design in Architecture 3 5 125 1 4 0 5
ARC443 Building Performance Simulation 3 5 125 1 4 0 5
ARC452 Working Design (2): Blow Ups Detailing and BOQs 3 6 150 1 4 0 5
ARC453 Advanced Technical Installation* 2 4 100 2 1 0 2
ARC461 Acoustics in Architecture* 2 3 75 2 1 0 2
- ARCH Elective (1) AD & BT** 2 3 75 2 0 0 2
- ARCH Elective (2) AD & BT 3 3 75 3 0 0 3
- ARCH Elective (3) AD & BT 3 3 75 3 0 0 3
ARC492 ARCH Graduation Project (3) AD & BT 6 13 325 0 12 0 12
Pool of ARCH Elective (2) & (3) AD & BT Courses
ARC423 Architecture and Environmental Psychology 3 3 75 2 2 0 4
ARC424 Architectural Criticism and Project Evaluation 3 5 125 2 2 0 4
ARC425 Identity and Contemporaneity in Egyptian Architecture 3 3 75 2 2 0 4
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. Weight Contact Hours
Code Course Title cH | Ects | swi | tec | Tut | tab | TT
ARC426 Built Environment Accessibility 3 5 125 2 2 0 4
ARC432 Architectural Heritage 3 3 75 2 2 0 4
ARC454 Earth Construction 3 3 75 2 2 0 4
ARC462 Sustainable Building Rating Systems 3 4 100 2 2 0 4
ARC463 Renewable Energy and Buildings 3 3 75 2 2 0 4
ARC471 Facilities Management 3 3 75 2 2 0 4
ARC472 Building Life Cycle Assessment 3 5 125 2 2 0 4
ARC467 Design for Climate Change 3 4 100 2 2 0 4
UPL461 Environmental Impact Assessment 3 4 100 2 2 0 4
Pool of Urban Design ‘UD’ Concentration Courses
UPL411 Urban Design Studio (3) 4 5 125 1 6 0 7
UPL432 Urban and Architectural Heritage 3 4 100 2 2 0 4
UPL441 Theories and Approaches in Landscape Design 2 5 125 1 3 0 4
UPL451 Housing, Neighbourhood Design Studio 3 5 125 1 4 0 5
UPL462 Contemporary Environmental Issues 2 4 100 2 0 0 2
UPL471 Urban Economics 2 3 75 1 2 0 3
- ARCH Elective (1) UD & UP 2 3 75 2 0 0 2
- ARCH Elective (2) UD & UP 2 3 75 2 0 0 2
- ARCH Elective (3) UD 3 4 100 2 2 0 4
- ARCH Elective (4) UD 3 4 100 2 2 0 4
UPL495 Graduation Project (3) ARCH UD 6 12 300 0 12 0 12
Pool of Urban Planning ‘UP’ Concentration Courses
UPL422 City Governance and Land Management 3 4 100 2 2 0 4
UPL431 Town Planning Studio 3 5 125 1 4 0 5
UPL433 Urban Systems 3 5 125 2 2 0 4
UPL451 Housing, Neighbourhood Design Studio 3 5 125 1 4 0 5
UPL471 Urban Economics 2 3 75 1 2 0 3
UPL481 Urban Informatics 2 4 100 1 0 3 4
- ARCH Elective (1) UD & UP 2 3 75 2 0 0 2
- ARCH Elective (2) UD & UP 2 3 75 2 0 0 2
- ARCH Elective (3) UP 3 4 100 2 2 0 4
- ARCH Elective (4) UP 3 4 100 2 2 0 4
UPL496 ARCH Graduation Project (3) UP 6 12 300 0 12 0 12
Pool of ARCH Elective (1) & (2) UD & UP Courses
UPL421 Introduction to Regional Planning 2 3 75 2 0 0 2
UPL424 Selected Topics in Urban Planning and Development 2 3 75 2 0 0 2
UPL434 Urban Upgrading for Inclusion, Sustainability and Resilience 2 3 75 2 0 0 2
UPL473 Equity and Urban Justice 2 3 75 2 0 0 2
Pool of ARCH Elective (3) & (4) UD Courses
UPL412 The Past, Present and Future Urban Space 3 4 100 2 2 0 4
UPL415 Selected Topics in Urban Space Design 3 4 100 2 2 0 4
UPL461 Environmental Impact Assessment 3 4 100 2 2 0 4
UPL472 Urban Sociology and Human Settlements 3 4 100 2 2 0 4
UPL482 Introduction to Geo Design 3 4 100 1 4 0 5
Pool of ARCH Elective (3) & (4) UP Courses
UPL423 Participatory Planning and Communities 3 4 100 2 2 0 4
UPL425 Selected Topics in Urbanization Issues 3 4 100 2 2 0 4
UPL452 Housing Studies and Real Estate Development 3 4 100 2 2 0 4
UPL461 Environmental Impact Assessment 3 4 100 2 2 0 4
UPLA472 Urban Sociology and Human Settlements 3 4 100 2 2 0 4
UPL482 Introduction to Geo Design 3 4 100 1 4 0 5

* Specific Courses that have office hours as clarified in Article (18) and Appendix 3.
** Student has to select another course from Pool of ARCH Elective (2) Courses mentioned in List of Basic Architectural Engineering Requirements
courses.
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Code Course Title Weight Contact Hours Pre-requisites
cH [Ects | swL | tec | Tut [ tab | 71T
Semester (1)
PHM111 Mathematics (1) 3 5 125 2 2 0 4 ASU041* AND PHMO11*
PHM121 | Vibration and Waves 3 5 125 2 2 1 5 ASU041* AND PHMO11*
PHM131 | Statics 3 5 125 2 2 0 4 ASU041* AND PHMO11*
PHM141 Engineering Chemistry 3 5 125 2 1 2 5 ASU041*
MDP111 Engineering Drawing 2 4 100 1 2 1 4
- ASU Elective (1) 2 3 75 2 0 0 2
- ASU Elective (2) 2 3 75 2 0 0 2
Total 18 30 750 13 9 4 26
Semester (2)
PHM112 Mathematics (2) 3 5 125 2 2 0 4 PHM111
PHM113 Probability and Statistics 2 3 75 2 1 0 2 PHM111
PHM122 Electricity and Magnetism 3 5 125 2 2 1 5 ASU041 AND PHMO011
PHM132 Dynamics 3 5 125 2 2 0 4 PHM131
MDP181 Production Engineering 2 4 100 1 1 2 4 ASU041*
CEP111 Projection and Engineering Graphics 2 4 100 1 2 1 4
- ASU Elective (4) 3 4 100 3 0 0 3
Total 18 30 750 13 10 4 26
Semester (3)
ARC211 Principles of Architecture Design Studio 3 6 150 1 4 0 5 CEP111
ARC212 Principles of Visual Design and Design Methods 3 5 125 2 2 0 4
ARC241 Visual Communication in Architecture 3 5 125 1 4 1 6 CEP111
ARC251 Building (1): Conventional Construction Systems 3 5 125 2 3 0 5 CEP111
CES213 Structural Analysis for Architects 2 3 75 1 2 0 3
CES263 Soil Mechanics and Properties of Construction ) 3 75 1 5 0 3
Materials
- ASU Elective (3) 2 3 75 2 0 0 2
Total 18 30 750 10 17 1 28
Semester (4)
ARC213 Creativity Design Studio 3 6 150 1 4 0 5 ARC212 AND CEP111
History of Arts and Architecture (1): Ancient
ARC231 Civilizations 2 4 100 2 0 0 2
ARC242 Modeling of The Built Environment 2 4 100 1 3 0 4 ARC241
ARC252 Building (2): Finishing Works 3 5 125 2 3 0 5 ARC241
UPL211 Principles of Urban Design and Landscape 3 4 100 1 4 0 5
CEP213 Surveying and Site Mobility 2 4 100 1 2 1 4
- ARCH Elective (1) 2 3 75 2 1 0 3
Total 17 30 750 10 17 1 28
Semester (5)
ARC311 Building Type and Legislations Design Studio 3 5 125 1 4 0 5 ARC211
ARC331 History of Arts and Architecture (2): Islamic and
Western Architecture 2 4 100 2 0 0 2
Building (3): Advanced Construction and Working
ARC351 Drawing Standards 3 5 125 1 5 0 6 ARC251 AND ARC251
UPL311 Context and Place Design Studio 3 5 125 1 4 0 5
CES315 Concrete and Steel Structures 3 5 125 2 2 0 4
MEP341 Technical Installations 2 3 75 2 1 0 2
- ARCH Elective (2) 2 3 75 1 2 0 3
Total 18 30 750 10 18 0 27
Semester (6)
ARC312 Architectural Technology Design Studio 3 6 150 1 4 0 5 ARC311
Working Design (1): Systems Coordination and
ARC352 Building Information 3 6 150 1 4 1 6 ARC351 AND MEP341
ARC362 Daylighting and Control of Thermal Environment 3 3 75 2 2 0 4
ARC371 Architectural Projects Management and Economics 2 3 75 2 1 0 2
UPL312 Urban and Landscape Design Studio 3 5 125 1 4 0 5 UPL311
UPL321 History and Theory of Urbanism 3 5 125 2 2 0 4
ARC391 ARCH Graduation Project (1) 1 2 50 1 0 0 1
Total 18 30 750 10 17 1 27

* Only if applicable according to regulations announced by the Faculty council based on article (15).
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Architecture Concentration

. Weight Contact Hours ..
Code Course Title Pre-requisites
cH [Ects | swL | lec [ Tut [ lab [ TT
Semester (7)
ARC411 Architecture and Dwelling Studio 3 6 150 1 4 0 5 ARC311
ARC412 Thematic Design Studio 6 150 1 4 0 5 ARC312
ARCA21 Theqry and Philosophy of Contemporary ) 3 75 ) 0 0 ) ARC331
Architecture
ARC451 Interior Design and Technical Drawings Studio 3 5 125 1 4 0 5 ARC352
ASUx31 Graduation Thesis 2 3 75 2 0 0 2
- ARCH Elective (1) AD & BT 2 3 75 2 0 0 2
ARC491 ARCH Graduation Project (2) AD & BT 3 4 100 1 4 0 5 ARC391
Total 18 30 750 10 16 0 26
Semester (8)
ARC461 Acoustics in Architecture 2 3 75 2 1 0 2 PHM121
ARC422 Human Aspects in Architecture 2 3 75 2 0 0 2
ARC441 Computational Design in Architecture 3 5 125 1 4 0 5 ARC242
- ARCH Elective (2) AD & BT 3 3 75 3 0 0 3
- ARCH Elective (3) AD & BT 3 3 75 3 0 0 3
ARC492 ARCH Graduation Project (3) AD & BT 6 13 325 0 12 0 12 ARC491
Total 19 30 750 11 17 0 27
Building Technology Concentration
. Weight Contact Hours ..
Code Course Title cH [ ecTs [ swi e Pre-requisites
Semester (7)
ARCA13 Arch'itectural Sustainable Rehabilitation Design 4 7 175 ) 5 0 7 ARC312
Studio
ARCAZ1 Theqry and Philosophy of Contemporary ) 3 75 ) 0 0 5 ARC331
Architecture
ARC452 Working Design (2): Blow Ups Detailing and BOQs 3 6 150 1 4 0 5 ARC352
ARC453 Advanced Technical Installation 2 4 100 2 1 0 2
ASUx31 Graduation Thesis 2 3 75 2 0 0 2
- ARCH Elective (1) AD & BT 2 3 75 2 0 0 2
ARC491 ARCH Graduation Project (2) AD & BT 3 4 100 1 4 0 5 ARC391
Total 18 30 750 12 14 0 25
Semester (8)
ARC431 Principles of Residential Development 2 3 75 2 0 0 2
ARC443 Building Performance Simulation 3 5 125 1 4 0 5 ARC242
ARC461 Acoustics in Architecture 2 3 75 2 1 0 2 PHM121
- ARCH Elective (2) AD & BT 3 3 75 3 0 0 3
- ARCH Elective (3) AD & BT 3 3 75 3 0 0 3
ARC492 ARCH Graduation Project (3) AD & BT 6 13 325 0 12 0 12 ARC491
Total 19 30 750 11 17 0 27
Urban Design Concentration
Code Course Title Weight Contact Hours Pre-requisites
cH [Ects | swL | lec [ Tut [ 1ab [ TT
Semester (7
UPL411 Urban Design Studio (3) 4 5 125 1 6 0 7 UPL312
UPL441 Theories and Approaches in Landscape Design 2 5 125 1 3 0 4
UPL451 Housing, Neighbourhood Design Studio 3 5 125 1 4 0 5 UPL321
UPL462 Contemporary Environmental Issues 2 4 100 2 0 0 2
UPL471 Urban Economics 2 3 75 1 2 0 3
ASUx31 Graduation Thesis 2 3 75 2 0 0 2
UPL491 ARCH Graduation Project (2) UD 3 4 100 1 4 0 5 ARC391
Total 18 29 725 9 19 0 28
Semester (8
UPL432 Urban and Architectural Heritage 3 4 100 2 2 0 4
- ARCH Elective (1) UD & UP 2 3 75 2 0 0 2
- ARCH Elective (2) UD & UP 2 3 75 2 0 0 2
- ARCH Elective (3) UD 3 4 100 2 2 0 4
- ARCH Elective (4) UD 3 4 100 2 2 0 4
UPL495 ARCH Graduation Project (3) UD 6 12 300 0 12 0 12 UPL491
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Urban Design Concentration

. Weight Contact Hours L
Code Course Title cn ECTS | SwiL Lec Tut 2b = Pre-requisites
Total 19 30 750 10 18 0 28
Urban Planning Concentration
. Weight Contact Hours -
Code Course Title i [ ects [ swi T e Pre-requisites
Semester (7

UPL431 Town Planning Studio 3 5 125 1 4 0 5
UPL433 Urban Systems 3 5 125 2 2 0 4

UPL451 Housing, Neighbourhood Design Studio 3 5 125 1 4 0 5 UPL321
UPL471 Urban Economics 2 3 75 1 2 0 3
UPL481 Urban Informatics 2 4 100 1 0 3 4
ASUx31 Graduation Thesis 2 3 75 2 0 0 2

UPL492 ARCH Graduation Project (2) UP 3 4 100 1 4 0 5 ARC391
Total 18 29 725 9 16 3 28

Semester (8

UPL422 City Governance and Land Management 3 4 100 2 2 0 4 UPL431
- ARCH Elective (1) UD & UP 2 3 75 2 0 0 2
- ARCH Elective (2) UD & UP 2 3 75 2 0 0 2
- ARCH Elective (3) UP 3 4 100 2 2 0 4
- ARCH Elective (4) UP 3 4 100 2 2 0 4

UPL496 ARCH Graduation Project (3) UP 6 12 300 0 12 0 12 UPL492
Total 19 30 750 10 18 0 28
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Program 06: Electrical Power and Machines Engineering Program ‘EPMFE’

Program Description

The Electrical Power and Machines Engineering Program is designed to qualify its graduates for both
fundamental and modern trends in electrical power systems, design, operation and control. The program is
structured in a hierarchical manner based on strong mathematical and physics background while moving
gradually up to the fundamental electrical engineering subjects. Then, reaching to the major specialty
courses of power systems design, operation, installation, control and economics. The program pays
significant attention to the renewable electrical energy resources as well as the smart grid operation and
control with the objective of environmental conservation and economical aspects. The program adapts the
updated approaches and methodology in teaching and learning activities and assessment with focus on
achieving balance between academic background and professional skills of the graduates. Students in the
program are centred of focus by implanting self-learning attitude, peer discussions, and courses embedded
engineering skills. The assessment techniques are devised in a way to avoid passing the courses unless the
student gets the required Competencies.

Career Prospects

The prospect market of the Electrical Power and Machines Engineering Program graduate is widespread.
Electrical power networks planning, design, and installation in urban areas, hospitals, touristic, educational
and administrative buildings is a sizable market for the graduates in engineering contracting, and
manufacturing firms. Industrial control and maintenance of electrical motors, traction, escalators, and
elevators are covered within the program profession. Electrical power utilities; distribution, transmission,
and generation are as well as major market labour for the graduals.

Relation to Sustainable Development Goals

[0 GOAL 1: No Poverty

[0 GOAL 2: Zero
Hunger

[J GOAL 3: Good
Health & Well-being

GOAL 4: Quality
Education

[J GOAL 5: Gender
Equality

GOAL 6: Clean
Water & Sanitation

GOAL 7: Affordable
& Clean Energy

[J GOAL 8: Decent
Work & Economic
Growth

GOAL 9: Industry,
Innovation &
Infrastructure

[J GOAL 10: Reduced
Inequality

GOAL 11:
Sustainable Cities &
Communities

[J GOAL 12:
Responsible
Consumption &
Production

GOAL 13: Climate
Action

[J GOAL 14: Life Below
Water

[0 GOAL 15: Life on
Land

[0 GOAL 16: Peace &
Justice Strong
Institutions

0O GOAL 17:
Partnerships to achieve
the Goal

Program Concentrations

There are no specified concentrations in this Program.

Agreements with another University

The program is not yet partnered with another university.

Program Competences

In addition to the competences for Graduates from Ain Shams University and all Engineering Programs, the
Electrical Power and Machines Engineering Program graduate must be able to:




14.

15.

16.

17.

18.

19.

20.
21.

22.
23.

24.
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Select, model and analyse electrical power systems applicable to the specific discipline by applying
the concepts of: generation, transmission and distribution of electrical power systems.

Design, model and analyse an electrical/electronic/digital system or component for a specific
application; and identify the tools required to optimize this design.

Design and implement elements, modules, sub-systems or systems using technological and
professional tools.

Estimate and measure the performance of an electrical/electronic system and circuit under specific
input excitation and evaluate its suitability for a specific application.

Adopt suitable national and international standards and codes to: design, build, operate, inspect and
maintain electrical/electronic/digital equipment, systems and services.

Identify and formulate engineering problems to solve problems in the field of electrical power and
machines engineering.

Analyse the performance of electric power generation, control and distribution systems.

Design and perform experiments, as well as analyse and interpret experimental results related to
electrical power and machines system.

Test and examine components, equipment and system of electrical power and machines.

Integrate electrical, electronic and mechanical components and equipment with transducers,
actuators and controllers in creatively computer-controlled systems.

Apply modern techniques, skills and engineering tools to electrical power and machines engineering
systems.

Graduate Attributes

The graduates from Electrical Power and Machines Engineering Program:

Understand the concepts of basic sciences, appropriate to the electrical power and machines
discipline.

Apply analytical thinking to identify, diagnose and solve electrical power and machines engineering
problems with a wide range of complexity.

Understand the principles of electrical power systems design.

Work in teams and leading a heterogeneous team in practical projects related to the electrical power
and machines specialization.

Recognize the role in promoting the field of electrical power engineering and contribute to its
development.

Understand the principles of operation and performance specifications of electrical power and
electromechanical engineering systems in practical projects.

Utilize the skills and modern engineering tools necessary for electrical power and machines
engineering practicing.

Motivate the self-development, engage in lifelong learning related to post- graduate and research
studies in the field of electrical power and machines branch.

Communicate effectively using different modes, tools, and languages to deal with a critical and
creative manner in the problems related to electrical power projects.

Get the knowledge of diverse applications of electrical equipment used in different projects.

Required Courses

58



Ak P L’f}; :i nnt}:
4 wligll & &
g._))Uan ﬁ.la.ﬂl Ogicde &Ua_é

In order to get a Bachelor of Science Degree in this program, and to satisfy the Program Competences, the
following set of courses need to be completed.

Table 12 List of Electrical Power and Machines Engineering Program Requirements courses.

Code Course Title Weight Contact Hours
CH ECTS SWL Lec Tut Lab T
Ain Shams University Requirements 11 18 450 13 0 0 13
Faculty of Engineering Requirements 34 66 1650 24 25 21 70
Electrical Engineering Requirements 58 97 2425 40 35 7 82
EPM321 Electrical Machines (1) 3 5 125 2 2 1 5
EPM322 Electrical Machines (2) 3 5 125 2 2 1 5
EPMA431 Operation and Control of Power Systems 3 5 125 2 2 1 5
EPM432 Electrical Energy Utilization 3 4 100 2 2 1 5
EPM434 Power Systems Analysis (2) 3 4 100 2 2 0 4
EPM341 High Voltage Engineering 3 5 125 2 2 1 5
EPM342 Switchgear and Substation Engineering 3 5 125 2 2 1 5
EPM351 Power Electronics (1) 3 5 125 2 2 1 5
EPM352 Power Electronics (2) 3 6 150 2 2 1 5
EPM451 Electrical Drives 3 5 125 2 2 1 5
EPM461 Power Systems Protection 2 4 100 2 1 0 3
EPM463 Digital Protection* 2 3 75 2 0 1 2
- EPME Elective (1) 2 4 100 2 1 0 3
- EPME Elective (2) 2 4 100 2 1 0 3
EPM492 EPME Graduation Project (3) 3 5 125 1 4 0 5
Total 144 250 6250 | 106 87 38 230
Pool of EPME Elective (1) Courses
EPM421 Generalized Theory of Electrical Machines* 2 4 100 2 1 0 2
EPMA422 Power Generating Stations* 2 4 100 2 1 0 2
EPM423 Design of Electrical Machines* 2 4 100 2 1 0 2
EPM424 Special Electrical Machines* 2 4 100 2 1 0 2
Pool of EPME Elective (2) Courses
EPM435 Computer Applications in Power Engineering* 2 4 100 2 0 1 2
EPM441 High Voltage Applications* 2 4 100 2 1 0 2
EPMA452 Advanced Power Electronics* 2 4 100 2 1 0 2
EPM453 Power Quality* 2 4 100 2 1 0 2
EPMA473 Energy Management Systems* 2 4 100 2 1 0 2
* Specific Courses that have office hours as clarified in Article (18) and Appendix 3.
Proposed Study Plan
. Weight Contact Hours L
Code Course Title cH | ECTS | SWL | Lec | Tut | Lab | — Pre-requisites
Semester (1)
PHM111 | Mathematics (1) 3 5 125 2 2 0 4 ASU041* AND PHMO011*
PHM121 | Vibration and Waves 3 5 125 2 2 1 5 ASU041* AND PHMO011*
PHM131 | Statics 3 5 125 2 2 0 4 ASU041* AND PHMO011*
PHM141 | Engineering Chemistry 3 5 125 2 1 2 5 ASU041*
MDP111 | Engineering Drawing 2 4 100 1 2 1 4
- ASU Elective (1) 2 3 75 2 0 0 2
- ASU Elective (2) 2 3 75 2 0 0 2
Total 18 30 750 13 9 4 26
Semester (2)
PHM112 | Mathematics (2) 3 5 125 2 2 0 4 PHM111
PHM113 | Probability and Statistics 2 3 75 2 1 0 2 PHM111
PHM122 | Electricity and Magnetism 3 5 125 2 2 1 5 ASU041 AND PHMO011
PHM132 | Dynamics 3 5 125 2 2 0 4 PHM131
MDP181 | Production Engineering 2 4 100 1 1 2 4 ASU041*
CEP111 Projection and Engineering Graphics 2 4 100 1 2 1 4
- ASU Elective (4) 3 4 100 3 0 0 3
Total 18 30 750 13 10 4 26
Semester (3)
PHM213 | Differential Equations and Numerical Analysis 3 5 125 2 2 0 4 PHM112
PHM221 | Quantum Physics 2 3 75 2 1 2 PHM112 AND PHM122
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Code Course Title Weight Contact Hours Pre-requisites
CH | ECTS | SWL | Lec | Tut | Lab | TT
EPM211 | Electric Circuits (1) 3 5 125 2 2 1 5 PHM122
EPM212 | Electromagnetic Fields 3 5 125 2 2 0 4 PHM112 AND PHM122
CSE211 Logic Design 3 5 125 2 2 0 4
CSE231 Computer Programming 2 4 100 2 0 1 2
- ASU Elective (3) 2 3 75 2 0 0 2
Total 18 30 750 14 8 3 23
Semester (4)
PHM224 | Physics of Semiconductors and Dielectrics 3 5 125 2 2 0 4 PHM221
EPM213 Electrical Measurements 3 5 125 2 2 1 5 EPM211
EPM221 Energy Conversion and Renewable Energy 3 5 125 2 2 1 5 EPM212
ECE211 Electronics 3 5 125 2 2 1 5 EPM211
ECE251 Signals and Systems Fundamentals 3 5 125 2 2 0 4 PHM213
CSE271 System Dynamics and Control Components 3 5 125 2 2 1 5
Total 18 30 750 12 12 4 28
Semester (5)
EPM311 | Electric Circuits (2) 3 5 125 2 2 1 5 EPM211
EPM321 | Electrical Machines (1) 3 5 125 2 2 1 5 EPM212
EPM331 Electrical Power Transmission Systems 3 5 125 2 2 0 4 EPM211
EPM341 High Voltage Engineering 3 5 125 3 0 1 4
EPM351 | Power Electronics (1) 3 5 125 2 2 1 5
- Elec. Elective Course for Control 3 5 125 2 2 1 5
Total 18 30 750 13 10 5 28
Semester (6)
EPM322 | Electrical Machines (2) 3 5 125 2 2 1 5 EPM321
EPM333 Electrical Distribution Networks 3 4 100 2 2 0 4 EPM211
EPM332 Power Systems Analysis (1) 3 5 125 2 2 1 5 EPM331
EPM342 | Switchgear and Substation Engineering 3 5 125 2 2 1 5 EPM341
EPM352 | Power Electronics (2) 3 6 150 2 2 1 5 EPM351
- Elec. Elective Course for Project Management** 2 3 75 2 0 0 2
EPM391 | EPME Graduation Project (1) 1 2 50 1 0 0 1
Total 18 30 750 13 10 4 27
Semester (7)
EPM431 Operation and Control of Power Systems 3 5 125 2 2 1 5 EPM332
EPMA434 Power Systems Analysis (2) 3 4 100 2 2 0 4 EPM332
EPM451 | Electrical Drives 3 5 125 2 2 1 5 EPM322 AND EPM352
EPM461 Power Systems Protection 2 4 100 2 1 0 2 EPM213
ASUx31 Graduation Thesis 2 3 75 2 0 0 2
- Elective Course for Embedded Systems 3 5 125 3 0 1 4
EPM491 | EPME Graduation Project (2) 2 4 100 1 2 0 3
Total 18 30 750 14 9 3 25
Semester (8)
EPM432 Electrical Energy Utilization 3 4 100 2 2 1 5
EPM463 | Digital Protection 2 3 75 2 0 1 2 EPM461
- Elective Course for Automation and Organization 3 5 125 2 2 0 4
- Elective Course for Advanced Mathematics 3 5 125 2 2 1 5
- EPME Elective (1) 2 4 100 2 1 0 3
- EPME Elective (2) 2 4 100 2 1 0 3
EPM492 | EPME Graduation Project (3) 3 5 125 1 4 0 5
Total 18 30 750 13 12 3 27

* Only if applicable according to regulations announced by the Faculty council based on article (15).
** The pool for this course contains EPM315: Projects Economy and Management and CSE432: Software Project Management.
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Program 07: Electronics and Communication Engineering Program ‘ELCE’

Program Description

The Electronics and Communication Engineering Program is where electronics, microwave and photonics,
and communication engineering merge together to prepare the Electronics and Communication Engineer of
the future.

Career Prospects

Students who earn their ECE BSc degree gain a profound understanding of electronics and communication
engineering built on a thorough background of physical science, mathematics and technology. Coursework
prepares students for careers in government agencies, all local and international industries — from photonic
and electronic integrated circuit design, to traditional ICT companies — or for future study in graduate schools.

Relation to Sustainable Development Goals

[J GOAL 1: No Poverty

[0 GOAL 2: Zero
Hunger

[J GOAL 3: Good
Health & Well-being

GOAL 4: Quality
Education

[J GOAL 5: Gender
Equality

[J GOAL 6: Clean
Water & Sanitation

[0 GOAL 7: Affordable
& Clean Energy

GOAL 8: Decent
Work & Economic
Growth

GOAL 9: Industry,
Innovation &
Infrastructure

[J GOAL 10: Reduced
Inequality

GOAL 11:
Sustainable Cities &
Communities

[J GOAL 12:
Responsible
Consumption &
Production

[J GOAL 13: Climate
Action

[J GOAL 14: Life Below
Water

[0 GOAL 15: Life on
Land

[0 GOAL 16: Peace &
Justice Strong
Institutions

0O GOAL 17:
Partnerships to achieve
the Goal

Program Concentrations

The program qualifies graduates to work as electronics and communications engineers. The graduate can be
specialized in one of the following three concentrations:

1. Electronics
2. Microwave and Photonics
3. Communication Engineering

To be specialized in any specialization, the student must select two courses from the concentration pool of
elective courses for a total of 6 credit hours. The program concentration is achieved by 11 credit hours; 6
credit hours of technical elective courses and 5 credit hours of the graduation project (2) and Graduation
project (3), all related to the specific concentration.

1. Electronics: Graduates are more specialized in the design of electronic systems. Graduates demonstrate
additional abilities to model, analyse, design and build electronic circuits and systems.

2. Microwave and Photonics: Graduates are more specialized in the design of photonic and microwave
systems. Graduates demonstrate additional abilities to model, analyse, design and build photonic and
microwave components and systems.

3. Communication Engineering: Graduates are more specialized in the design of communication engineering
systems. Graduates demonstrate additional abilities to model, analyse, design and build communication
engineering systems and networks.

62



o P Cf}; 3 anl?
4 wdigll 4 5
g._))UaJ\g ﬁ.l:.?dl Ogicde &Ua.é

Agreements with another University

The program is not yet partnered with another university.

Program Competences

In addition to the competences for Graduates from Ain Shams University and all Engineering Programs, the
Electronics and Communications Engineering Program graduate must be able to:

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Select, model and analyze electrical power systems applicable to the specific discipline by applying
the concepts of: generation, transmission and distribution of electrical power systems.

Design, model and analyze an electrical/electronic/digital system or component for a specific
application; and identify the tools required to optimize this design.

Design and implement elements, modules, sub-systems or systems using technological and
professional tools.

Estimate and measure the performance of an electrical/electronic system and circuit under specific
input excitation and evaluate its suitability for a specific application.

Adopt suitable national and international standards and codes to: design, build, operate, inspect and
maintain electrical/electronic/digital equipment, systems and services.

Understand the underlying physical phenomena and limitations of the performance of components
and systems in electronics and communication engineering.

Demonstrate the ability to model and analyse components and systems in electronics and
communication engineering and identify the software tools required to optimize their performance.
Design and compare between alternative components and systems in electronics and communication
engineering.

Demonstrate the knowledge about measurement equipment and demonstrate the ability to use
them to characterize components and systems in electronics and communication engineering.
Demonstrate the knowledge about state of the art of components and systems in Electronics and
Communication Engineering.

Demonstrate additional abilities related to the field of the concentration within Electronics and
Communications Engineering as listed below:

Concentration Competence

Electronics 24a. Demonstrate additional abilities to model, analyse, design and build electronic circuits

and systems.

Microwave and Photonics 24b. Demonstrate additional abilities to model, analyse, design, and build photonic and

microwave components and systems.

Communication Engineering 24c. Demonstrate additional abilities to model, analyse, design, and build communication

engineering systems and networks.

Graduate Attributes

The graduates from Electronics and Communications Engineering Program:

Apply a wide spectrum of electronics & communication engineering knowledge and specialized skills
using theories, and innovative thinking in real life situations.

Identify, diagnose, and solve electronics & communication engineering problems with a wide range
of complexity, variations, and limitations.

Commit to professional ethics, engineering responsibilities and standards.
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Function effectively as an individual and as a member in a diverse team of professionals and multi-
disciplinary settings.

Recognize his/her role in promoting and enhancing the electronics & communication engineering
field and scientific research nationally and internationally.

Value the importance of the environment, both physical and natural, and work to promote
sustainability principles.

Apply appropriate techniques, resources, and modern engineering tools necessary for the design,
development, research, and innovation of electronics and communication devices and systems.
Engage in lifelong and self-learning and demonstrate the capacity to engage in post- graduate and
research studies.

Communicate effectively using different modes and tools with diverse audiences; to deal with
academic/professional challenges in a critical thinking and innovative manner.

Demonstrate leadership, technical and practical skills, for employment and entrepreneurship.

Required Courses

In order to get a Bachelor of Science Degree in this program, and to satisfy the Program Competences, the
following set of courses need to be completed.

Table 13 List of Electronics and Communication Program Requirements courses.

. Weight Contact Hours
Code Course Title CH | ECTS | SWL | Lec | Tut | Lab | TT
Ain Shams University Requirements 11 18 450 13 0 0 13
Faculty of Engineering Requirements 34 66 1650 24 25 21 70
Electrical Engineering Requirements 58 97 2425 40 35 7 82
ECE312 Analog Circuits (1) 3 5 125 2 2 1 5
ECE314 Advanced Semiconductor Devices* 2 4 100 2 1 0 2
ECE411 Analog Circuits (2) 3 5 125 2 2 1 5
ECE331 Fundamentals of Electromagnetics 3 5 125 2 2 1 5
ECE332 Waveguide Theory 3 5 125 2 2 1 5
ECE333 Optoelectronics 3 5 125 2 2 1 5
ECE431 Microwave Circuits 3 5 125 2 2 1 5
ECE432 Antenna Theory* 2 3 75 2 1 0 2
ECE354 Digital Signal Processing Basics* 2 4 100 2 0 1 2
ECE451 Wireless Communication Networks 3 4 100 2 2 1 5
- ELCE Elective (1)** 3 5 125 2 2 0 4
- ELCE Elective (2)** 3 5 125 2 2 0 4
- ELCE Elective (3)** 3 5 125 2 2 0 4
- ELCE Elective (4)** 3 5 125 2 2 0 4
ECE493 ELCE Graduation Project (3) 3 4 100 0 6 0 6
Total 145 250 6250 105 90 36 228
Pool of ECE Elective Courses for ‘Electronics’ Concentration**
ECE412 VLSI Design 3 5 125 2 2 1 5
ECE413 Radio Frequency Circuits and Systems 3 5 125 2 2 0 4
ECE414 Electronic Instrumentation 3 5 125 2 2 0 4
ECE415 Selected Topics in Electronics Engineering 3 5 125 2 2 0 4
ECE416 CMOS Analog Integrated Circuits 3 5 125 2 2 0 4
ECE417 Integrated Circuits Technology 3 5 125 2 2 0 4
ECE418 ASIC Design 3 5 125 2 0 2 4
ECE419 MEMS Design 3 5 125 2 2 0 4
Pool of ECE Elective Courses for ‘Microwave and Photonics’ Concentration**
ECE433 Optical Communication Systems 3 5 100 2 2 0 4
ECE434 Fundamentals of Photonics 3 5 125 2 2 0 4
ECE435 Optical MEMS 3 5 125 2 2 0 4
ECE436 Selected Topics in Electromagnetics 3 5 125 2 2 0 4
Pool of ELCE Elective Courses for ‘Communications Engineering’ Concentration**
ECE452 Information Theory 3 5 125 2 2 0
ECE453 Satellite Communication Systems 3 5 125 2 2 0 4
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Code Course Title Weight Contact Hours
CH ECTS SWL Lec Tut Lab T
ECEA54 Selected Topics in Communication Systems 3 5 125 2 2 0 4
ECEA55 Selected Topics in Telecommunication Networks 3 5 125 2 2 0 4

* Specific Courses that have office hours as clarified in Article (18) and Appendix 3.
** The courses in the three areas of specializations are considered one big pool, the student has to take any four courses from this big pool.

Proposed Study Plan

Code Course Title Weight Contact Hours Pre-requisites
cH [ EcTs | sWL | Lec | Tut [ Lab [ 7T
Semester (1)
. ASU041* AND
PHM111 | Mathematics (1) 3 5 125 2 2 0 4 PHMO11*
. . ASU041* AND
PHM121 | Vibration and Waves 3 5 125 2 2 1 5 PHMO11*
. ASU041* AND
PHM131 | Statics 3 5 125 2 2 0 4 PHMO11*
PHM141 | Engineering Chemistry 3 5 125 2 1 2 4 ASU041*
MDP111 | Engineering Drawing 2 4 100 1 2 1 5
- ASU Elective (1) 2 3 75 2 0 0 2
- ASU Elective (2) 2 3 75 2 0 0 2
Total 18 30 750 | 13 9 4 26
Semester (2)
PHM112 | Mathematics (2) 3 5 125 2 2 0 PHM111
PHM113 | Probability and Statistics 2 3 75 1 0 2 PHM111
- . ASU041* AND
PHM122 | Electricity and Magnetism 3 5 125 2 2 1 5 PHMO11*
PHM132 | Dynamics 3 5 125 2 2 0 4 PHM131
MDP181 | Production Engineering 2 4 100 1 1 2 4 ASU041*
CEP111 Projection and Engineering Graphics 2 4 100 1 2 1 4
- ASU Elective (4) 3 4 100 3 0 0 3
Total 18 30 750 | 13 10 4 26
Semester (3)
PHM213 | Differential Equations and Numerical Analysis 3 5 125 2 2 0 4 PHM112
PHM221 | Quantum Physics 2 3 75 2 0 1 2 PHM112 AND PHM122
EPM211 | Electric Circuits (1) 3 5 125 2 2 1 5 PHM122
EPM212 | Electromagnetic Fields 3 5 125 2 2 0 4 PHM112 AND PHM122
CSE211 | Logic Design 3 5 125 2 2 0 4
CSE231 Computer Programming 2 4 100 2 0 1 2
- ASU Elective (3) 2 3 75 2 0 0 2
Total 18 30 750 | 14 8 3 23
Semester (4)
PHM224 | Physics of Semiconductors and Dielectrics 3 5 125 2 2 0 4 PHM221
EPM213 | Electrical Measurements 3 5 125 2 2 1 5 EPM211
EPM221 | Energy Conversion and Renewable Energy 3 5 125 2 2 1 5 EPM212
ECE211 | Electronics 3 5 125 2 2 1 5 EPM211
ECE251 | Signals and Systems Fundamentals 3 5 125 2 2 0 4 PHM213
CSE271 | System Dynamics and Control Components 3 5 125 2 2 1 5
Total 18 30 750 | 12 12 4 28
Semester (5)
PHM312 | Complex Variables, Special Functions and Partial Differential Equations 3 5 125 2 2 0 4 PHM213
ECE311 | Digital Circuits 3 5 125 2 2 1 5 CSE211
ECE331 Fundamentals of Electromagnetics 3 5 125 2 2 1 5 PHM213 AND EPM212
ECE351 Fundamentals of Communication Systems 3 5 125 2 2 0 4 ECE251
CSE312 | Computer Organization 3 5 125 2 2 0 4 CSE211 AND CSE231
- Elec. Elective Course for Control 3 5 125 2 2 1 5
Total 18 30 750 | 12 12 3 27
Semester (6)
ECE312 | Analog Circuits (1) 3 5 125 2 2 1 5 ECE211
ECE332 | Waveguide Theory 3 5 125 2 2 1 5 ECE331
ECE333 Optoelectronics 3 5 125 2 2 1 5 PHM?224
ECE352 | Analog and Digital Communication Systems 3 5 125 2 2 1 5 ECE351
ECE354 Digital Signal Processing Basics 2 4 100 2 0 1 2 ECE251
ECE353 | Telecommunication Networks 3 4 100 2 2 0 4 ECE351
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Code Course Title Weight Contact Hours Pre-requisites
CH | ECTS | SWL | Lec | Tut | Lab | TT
ECE391 ELCE Graduation Project (1) 1 2 50 1 0 0 1
Total 18 30 750 13 10 5 27
Semester (7)
ECE314 | Advanced Semiconductor Devices 2 4 100 2 1 0 2 PHM224
ECE411 Analog Circuits (2) 3 5 125 2 2 1 5 ECE211
ECE431 Microwave Circuits 3 5 125 2 2 1 5 ECE332
ECE451 Wireless Communication Networks 3 4 100 2 2 1 5 ECE352
ASUx31 | Graduation Thesis 2 3 75 2 0 0 2
CSE411 Real-Time Embedded Systems Design 3 5 125 2 2 1 5 CSE312
ECE491 ELCE Graduation Project (2) 2 4 100 1 2 0 3 ECE391
Total 18 30 750 13 11 4 27
Semester (8)
ECE432 Antenna Theory 2 3 75 2 1 0 2 ECE332
- Elec. Elective Course for Project Management** 2 3 75 2 0 0 2
- ELCE Elective (1) 3 5 125 2 2 0 4
- ELCE Elective (2) 3 5 125 2 2 0 4
- ELCE Elective (3) 3 5 125 2 2 0 4
- ELCE Elective (4) 3 5 125 2 2 0 4
ECE493 ELCE Graduation Project (3) 3 4 100 0 6 0 6 ECE491
Total 19 30 750 12 15 0 26

* Only if applicable according to regulations announced by the Faculty council based on article (15).
** The pool for this course contains EPM315: Projects Economy and Management and CSE432: Software Project Management.
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Program 08: Computer and Systems Engineering Program ‘CSYFE’

Program Description

The Computer and Systems Engineering Program is where engineering, hardware, software, and information
merge together to prepare the computer and systems engineer of the future. The specialization provides the
foundation required to analyze, design and evaluate system software, middleware, and software/hardware
architectures and interfaces of computer systems and computer-controlled devices. Graduates of the
program are involved in both the design of computer architecture and needed software. Working in the field
of computer and systems engineering demands learning programming languages and software testing,
algorithms and data structures, hardware and embedded systems, data networks and their security,
multimedia systems, and artificial intelligence concepts.

Career Prospects

Computer and systems engineering is currently one of the most rapidly growing engineering disciplines
worldwide with the advances in fields, such as smart systems, machine learning, multimedia systems, data
sciences, cloud computing, computer and network security, autonomous vehicles, Internet of things,
embedded systems, computer architecture, electronic design automation, VLSI Systems and others.
Graduates from the department are in high demand from the industry, not only from companies in Egypt,
but also from all over the world.

Relation to Sustainable Development Goals

[0 GOAL 1: No Poverty

GOAL 2: Zero
Hunger

GOAL 3: Good
Health & Well-being

GOAL 4: Quality
Education

[J GOAL 5: Gender
Equality

GOAL 6: Clean
Water & Sanitation

GOAL 7: Affordable
& Clean Energy

GOAL 8: Decent
Work & Economic
Growth

GOAL 9: Industry,
Innovation &
Infrastructure

GOAL 10: Reduced
Inequality

GOAL 11:
Sustainable Cities &
Communities

GOAL 12:
Responsible
Consumption &
Production

GOAL 13: Climate
Action

[J GOAL 14: Life Below
Water

GOAL 15: Life on
Land

[J GOAL 16: Peace &
Justice Strong
Institutions

0O GOAL 17:
Partnerships to achieve
the Goal

Program Specialities

Studying in this program qualifies graduates to work as Computer and Systems engineers in one -or more of
the following four specialities.

1. Computer Design: This specialty prepares program graduates to work in the field of hardware engineering,
including embedded systems, digital circuit design, VLSI systems, electronic design automation, and
hardware-based systems.

2. Computer Software: This specialty prepares program graduates to work as Software Engineer, in different
disciplines. It focuses on the engineering part of software development and management.

3. Computer Networks and Security: This specialty prepares program graduates to design, inspect, and
operate different types of data and telecommunication networks. The graduate is also prepared to be
involved in the field of security, forensics and Internet of Things.

4. Systems and Artificial Intelligence: This specialty prepares program graduates to work as a system
engineer, including multimedia, automation, and artificial intelligence.
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Agreements with another University

The program is not yet partnered with another university.

Program Competences

In add

ition to the competences for Graduates from Ain Shams University and all Engineering Programs, the

Computer and Systems Engineering Program graduate must be able to:

14

15.

16.

17.

18.

19.

20.
21.

22.

23.

24.

25.

26.

27.

28.
29.

Gradu

. Select, model and analyze electrical power systems applicable to the specific discipline by applying
the concepts of: generation, transmission and distribution of electrical power systems.

Design, model and analyze an electrical/electronic/digital system or component for a specific
application; and identify the tools required to optimize this design.

Design and implement elements, modules, sub-systems or systems using technological and
professional tools.

Estimate and measure the performance of an electrical/electronic system and circuit under specific
input excitation and evaluate its suitability for a specific application.

Adopt suitable national and international standards and codes to: design, build, operate, inspect and
maintain electrical/electronic/digital equipment, systems and services.

Design and implement elements, modules, sub-systems or systems using technological and
professional tools.

Select and analyse appropriate control techniques for digital engineering systems.

Estimate and measure the performance of a digital system and circuit under specific input excitation
and evaluate its suitability for a specific application.

Identify needs, plan and manage resources, and gather information for solving a specific
digital problem and document and communicate this solution efficiently.

Identify problems, critically review facts, recognize the root causes, and provide multiple, practical
and sound solutions.

Define the blueprint for the product/service development plan with structured work streams, time
scales and milestones ensuring optimization of activities, resources and cost.

Select suitable technical options for digital systems and services design while optimizing cost and
quality.

Carry out design, development, testing, debugging, operation and maintenance of digital
systems/services such as computer systems, circuit boards, software systems, and mixed (embedded)
systems.

Establish an environment to build, test and release digital systems in a more rapid, frequent and
reliable manner by emphasizing the collaboration and communication of developers and operations
team members.

Organize information and knowledge resources in an optimal format.

Undertake research and supports new solutions to provide for concepts, ideas, product/service
improvement.

ate Attributes

The graduates from Computer and Systems Engineering Program:

Master a wide spectrum of engineering knowledge and specialized skills and can apply acquired
knowledge using theories and abstract thinking in real life situations.
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Apply analytic critical and systemic thinking to identify, diagnose and solve engineering problems
with a wide range of complexity and variation.

Behave professionally and adhere to engineering ethics and standards.

Work in and lead a heterogeneous team of professionals from different engineering specialties and
assume responsibility for own and team performance.

Recognize his/her role in promoting the engineering field and contribute in the development of the
profession and the community;

Value the importance of the environment, both physical and natural, and work to promote
sustainability principles.

Use techniques, skills and modern engineering tools necessary for engineering practice.

Assume full responsibility for own learning and self-development, engage in lifelong learning and
demonstrate the capacity to engage in post- graduate and research studies.

Communicate effectively using different modes, tools and languages with various audiences; to deal
with academic/professional challenges in a critical and creative manner.

Demonstrate leadership qualities, business administration and entrepreneurial skills.

Required Courses

In order to get a Bachelor of Science Degree in this program, and to satisfy the Program Competences, the
following set of courses need to be completed.

Table 14 List of Computer and Systems Engineering Program Requirements courses.

. Weight Contact Hours

Code Course Title CH | ECTS | SWL | Lec | Tut | Lab | TT
Ain Shams University Requirements 11 18 450 13 0 0 13

Faculty of Engineering Requirements 34 66 1650 25 25 20 70

Electrical Engineering Requirements 58 97 2425 41 33 8 82
CSE313 Computer Architecture 3 5 125 2 2 0 4
CSE331 Advanced Computer Programming 3 5 125 2 1 2 5
CSE332 Software Engineering 3 5 125 2 2 0 4
CSE333 Data Structures and Algorithms 3 5 125 2 1 2 5
CSE334 Database Systems 3 5 125 2 2 1 5
CSE335 Operating Systems 3 5 125 2 2 0 4
CSE431 Design and Analysis of Algorithms 3 5 125 2 2 1 5
CSEA452 Computer and Network Security 3 4 100 2 2 0 4
CSE471 Artificial Intelligence 3 4 100 2 2 0 4
CSE472 Digital Image Processing 3 5 125 2 2 0 4
- CSYE Elective (1)* 2 4 100 2 0 0 2
- CSYE Elective (2)* 2 4 100 2 0 0 2
- CSYE Elective (3)* 2 4 100 2 0 0 2
- CSYE Elective (4)* 2 4 100 2 0 0 2
CSE492 CSYE Graduation Project (3) 3 5 125 1 4 0 5

Total 144 250 6250 108 80 34 222

Pool of CSYE ‘Computer Design’ Courses*
CSE314 Fault-Tolerant Digital Systems** 2 4 100 2 1 0 2
CSE414 Real-Time Operating Systems** 2 4 100 2 1 0 2
CSE415 High-Performance Architectures** 2 4 100 2 1 0 2
CSE416 Electronic Design Automation** 2 4 100 2 1 0 2
CSE417 Hardware Security** 2 4 100 2 1 0 2
CSE418 Quantum Computing and Security** 2 4 100 2 1 0 2
CSE419 Selected Topics in Computer Design** 2 4 100 2 1 0 2
ECE315 Digital Systems Design** 2 4 100 2 1 0 2
Pool of CSYE ‘Computer Software’ Courses*

CSE336 Software Design Patterns** 2 4 100 2 1 0 2
CSE337 Software Testing** 2 4 100 2 1 0 2
CSE338 Agile Software Engineering** 2 4 100 2 1 0 2
CSE433 Compilers** 2 4 100 2 1 0 2
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Code Course Title Weight Contact Hours

CH ECTS SWL Lec Tut Lab T
CSE434 Advanced Database Systems** 2 4 100 2 1 0 2
CSE435 Internet Programming** 2 4 100 2 1 0 2
CSE436 Mobile Programming** 2 4 100 2 1 0 2
CSE437 Selected Topics in Computer Software** 2 4 100 2 1 0 2

Pool of CSYE ‘Computer Networks and Security’ Courses*
CSE453 Cloud Computing** 2 4 100 2 1 0 2
CSE454 Digital Forensics** 2 4 100 2 1 0 2
CSE455 Pervasive Computing and Internet of Things** 2 4 100 2 1 0 2
CSE456 Wireless Networks** 2 4 100 2 1 0 2
CSE457 Network Operations and Management** 2 4 100 2 1 0 2
CSE458 Selected Topics in Computer Networks and Security** 2 4 100 2 1 0 2
Pool of CSYE ‘Systems and Artificial Intelligence’ Courses*

CSE372 Digital Control Systems** 2 4 100 2 1 0 2
CSE373 Robotics Engineering** 2 4 100 2 1 0 2
CSE374 Machine Learning and Pattern Recognition** 2 4 100 2 1 0 2
CSE473 Fundamentals of Deep Learning** 2 4 100 2 1 0 2
CSE474 Fundamentals of Computational Intelligence** 2 4 100 2 1 0 2
CSE475 Machine Vision** 2 4 100 2 1 0 2
CSE476 Business Intelligence and Big-Data Analytics** 2 4 100 2 1 0 2
CSE477 Fundamentals of Natural Language Processing** 2 4 100 2 1 0 2
CSE478 Biomedical Engineering** 2 4 100 2 1 0 2
CSE479 Selected Topics in Systems and Artificial Intelligence** 2 4 100 2 1 0 2

* The courses in the four areas of specializations are considered one big pool, the student has to take any four courses from this big pool.
** Specific Courses that have office hours as clarified in Article (18) and Appendix 3.

Proposed Study Plan

Code Course Title Weight Contact Hours Pre-requisites
cH [ EcTs | sWL | Lec | Tut | Lab | 7T
Semester (1)
PHM111 | Mathematics (1) 3 5 125 2 2 0 4 ASU041* AND PHMO011*
PHM121 | Vibration and Waves 3 5 125 2 2 1 5 ASU041* AND PHMO011*
PHM131 | Statics 3 5 125 2 2 0 4 ASU041* AND PHMO011*
PHM141 | Engineering Chemistry 3 5 125 2 1 2 5 ASU041*
MDP111 Engineering Drawing 2 4 100 1 2 1 4
- ASU Elective (1) 2 3 75 2 0 0 2
- ASU Elective (2) 2 3 75 2 0 0 2
Total 18 30 750 13 9 4 26
Semester (2)
PHM112 | Mathematics (2) 3 5 125 2 2 0 4 PHM111
PHM113 | Probability and Statistics 2 3 75 2 1 0 2 PHM111
PHM122 | Electricity and Magnetism 3 5 125 2 2 1 5 ASU041* AND PHMO011*
PHM132 | Dynamics 3 5 125 2 2 0 4 PHM131
MDP181 Production Engineering 2 4 100 1 1 2 4 ASU041*
CEP111 Projection and Engineering Graphics 2 4 100 1 2 1 4
- ASU Elective (4) 3 4 100 3 0 0 3
Total 18 30 750 13 10 4 26
Semester (3)
PHM213 | Differential Equations and Numerical Analysis 3 5 125 2 2 0 4 PHM112
PHM221 | Quantum Physics 2 3 75 2 0 1 2 PHM112 AND PHM122
EPM211 | Electric Circuits (1) 3 5 125 2 2 1 5 PHM122
EPM212 | Electromagnetic Fields 3 5 125 2 2 0 4 PHM112 AND PHM122
CSE211 Logic Design 3 5 125 2 2 0 4
CSE231 Computer Programming 2 4 100 2 0 1 2
- ASU Elective (3) 2 3 75 2 0 0 2
Total 18 30 750 14 8 3 23
Semester (4)
PHM224 | Physics of Semiconductors and Dielectrics 3 5 125 2 2 0 4 PHM221
EPM213 Electrical Measurements 3 5 125 2 2 1 5 EPM211
EPM221 Energy Conversion and Renewable Energy 3 5 125 2 2 1 5 EPM212
ECE211 Electronics 3 5 125 2 2 1 5 EPM211
ECE251 Signals and Systems Fundamentals 3 5 125 2 2 0 4 PHM213
CSE271 System Dynamics and Control Components 3 5 125 2 2 1 5
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. Weight Contact Hours -
Code Course Title cn T EcTs Tswi [ tec | Tut [ tab | 77 Pre-requisites
Total 18 30 750 12 12 4 28
Semester (5)
PHM311 | Discrete Mathematics 3 4 100 2 2 0 4
CSE312 Computer Organization 3 5 125 2 2 0 4 CSE211 AND CSE231
CSE331 Advanced Computer Programming 3 5 125 2 1 2 5 CSE231
CSE332 Software Engineering 3 5 125 2 2 0 4 CSE231
CSE371 Control Engineering 3 5 125 2 2 0 4 CSE271 AND ECE251
- Elective Course for Transmission and Communications 3 5 125 2 2 0 4
Total 18 29 725 12 11 2 25
Semester (6)
CSE313 Computer Architecture 3 5 125 2 2 0 4 CSE312
CSE333 Data Structures and Algorithms 3 5 125 2 1 2 5 CSE331
CSE334 Database Systems 3 5 125 2 2 1 5 CSE331
CSE335 Operating Systems 3 5 125 2 2 0 4 CSE312
CSE351 Computer Networks 3 4 100 2 2 1 5
- CSYE Elective (1) 2 4 100 2 0 0 2
CSE391 CSYE Graduation Project (1) 1 2 50 0 2 0 2
Total 18 30 750 12 11 4 27
Semester (7)
CSE411 Real-Time Embedded Systems Design 3 5 125 2 2 1 5 CSE312
CSE431 Design and Analysis of Algorithms 3 5 125 2 2 1 5 CSE333
CSE471 Artificial Intelligence 3 4 100 2 2 0 4 PHM311 AND CSE231
CSE472 Digital Image Processing 3 5 125 2 2 0 4 ECE251
ASUx31 Graduation Thesis 2 3 75 2 0 0 2
- CSYE Elective (2) 2 4 100 2 0 0 2
CSE491 CSYE Graduation Project (2) 2 4 100 1 2 1 4 CSE391
Total 18 30 750 13 10 3 26
Semester (8)
CSE413 Digital Systems Testing and Verification 3 5 125 2 2 0 4 CSE313 AND CSE331
CSE451 Parallel and Distributed Systems 3 5 125 2 2 0 4 CSE351
CSEA452 Computer and Network Security 3 4 100 2 2 0 4 CSE351
- Elec. Elective Course for Project Management** 2 3 75 2 1 0 3
- CSYE Elective (3) 2 4 100 2 0 0 2
- CSYE Elective (4) 2 4 100 2 0 0 2
CSE492 CSYE Graduation Project (3) 3 5 125 1 4 0 5 CSE491
Total 18 30 750 13 11 0 24

* Only if applicable according to regulations announced by the Faculty council based on article (15).
** The pool for this course contains EPM315: Projects Economy and Management and CSE432: Software Project Management.
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Program 09: Structural Engineering Program ‘STRE’

Program Description

The program aims to supply the students with the advanced concepts of structure design, quality control of
construction material and basics of site investigation. Student will learn the main criteria of design of main
concrete and steel structures. The program aims to provide skills of laboratory, office and site engineer in
term of preparation of specifications, project schedule, design, quality control plan, and construction
supervision process. Student will have basics of design of steel bridges, concrete bridges, special concrete
and steel structures, different types of foundation, shoring system, irrigation structures, and highway roads
according to recent design codes versions. Management of project recourses, risk, safety is essential
knowledge for structure engineers. The program main goal is to share in the urban development of Egypt, by
graduating highly skill structure engineers.

Career Prospects

Structure engineers have versatile opportunities in design companies, construction companies, consulting
firms, research entities and educational institutes or other similar organizations. Possible jobs are design
engineer, field engineer, construction developer, research assistant, quality engineer, and technical sales
engineer.

Relation to Sustainable Development Goals

[0 GOAL 1: No Poverty

[0 GOAL 2: Zero
Hunger

[J GOAL 3: Good
Health & Well-being

GOAL 4: Quality
Education

[J GOAL 5: Gender
Equality

[J GOAL 6: Clean
Water & Sanitation

[0 GOAL 7: Affordable
& Clean Energy

[J GOAL 8: Decent
Work & Economic
Growth

[J GOAL 9: Industry,
Innovation &
Infrastructure

[J GOAL 10: Reduced
Inequality

GOAL 11:
Sustainable Cities &
Communities

[J GOAL 12:
Responsible
Consumption &
Production

[J GOAL 13: Climate
Action

[J GOAL 14: Life Below
Water

[0 GOAL 15: Life on
Land

[0 GOAL 16: Peace &
Justice Strong
Institutions

0O GOAL 17:
Partnerships to achieve
the Goal

Program Concentrations

There are no specified concentrations in this Program.

Agreements with another University

The program is not yet partnered with another university.

Program Competences

In addition to the competences for Graduates from Ain Shams University and all Engineering Programs, the
Structural Engineering Program graduate must be able to:

14. Select appropriate and sustainable technologies for construction of buildings, infrastructures and
water structures; using either numerical techniques or physical measurements and/or testing by
applying a full range of civil engineering concepts and techniques of: Structural Analysis and
Mechanics, Properties and Strength of Materials, Surveying, Soil Mechanics and Fluid Mechanics.
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Achieve an optimum design of Reinforced Concrete and Steel Structures, Foundations and Earth
Retaining Structures; and at least three of the following civil engineering topics: Transportation and
Traffic, Roadways and Airports, Railways, Sanitary Works, Irrigation, Water Resources and Harbours;
or any other emerging field relevant to the discipline.

Plan and manage construction processes; address construction defects, instability and quality issues;
and maintain safety measures in construction and materials.

Deal with biddings, contracts and financial issues including project insurance and guarantees; and
assess environmental impacts of civil engineering projects.

Analyze structural systems under different type of loads using advanced computational methods.
Demonstrate the knowledge of designing, repairing, and strengthening advanced structural systems
using conventional (i.e., concrete, masonry, and steel) and modern materials and techniques.

Design and ensure the safety and stability of the foundation system, the ground beneath it, and
construction techniques.

Have a great vision about the load path within different structural elements, that has a big influence
on the innovation in the structural design.

Demonstrate knowledge in the fields of management project resources, risk, safety, and legal issues
in construction.

Graduate Attributes

The graduates from Structural Engineering Program:

Master a wide spectrum of engineering knowledge and specialized skills, including a thorough grasp
of techniques for assessing structures (encompassing both static and dynamic analysis), crafting load-
resistant designs using materials such as concrete and steel, understanding fundamental principles
of mechanics, and gaining familiarity with safety-oriented building codes and legal regulations.
Apply analytic critical and systemic thinking to identify, diagnose and solve engineering problems
with a wide range of complexity, variation and diversity of engineering challenges to make well-
informed decisions.

Behave professionally and adhere to engineering and sustainability ethics and standards. In
contemporary engineering, it is vital for graduates to comprehend sustainable design principles and
effectively reduce the ecological footprint of structures. This involves focusing on sustainability in
design, with an emphasis on minimizing environmental impact and optimizing resource utilization.
Work in and lead a heterogeneous team of professionals from different engineering specialties and
assume responsibility for own and team performance by developing effective communication skills,
both written and verbal, collaborating with other professionals, and presenting technical information
to stakeholders.

Recognize his/her role in promoting the structural engineering field and contribute in the
development of the profession and the community.

Assume full responsibility for own learning and self-development by raising awareness of the need
for ongoing learning to stay up-to-date with new technologies and engage in lifelong learning and
demonstrate the capacity to engage in post- graduate and research studies.

Develop a comprehensive grasp of construction materials and techniques, enabling the acquisition
of a diverse array of construction methods to ensure the seamless transformation of designs into
secure and functional structures.

Enhance comprehension of project management principles to proficiently strategize and implement
structural engineering projects while adhering to budgetary and timeline limitations.
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e Encourage the establishment of a Safety Awareness culture. by giving precedence to safety in every
facet of their tasks, taking into account the safety and welfare of both occupants and users of the
structures they engineer.

e Promote awareness of Value Engineering: Recognizing the importance of precise construction.

e project cost estimation is vital. This entails discovering methods to reach project goals while reducing
expenditures.

Required Courses

In order to get a Bachelor of Science Degree in this program, and to satisfy the Program Competences, the
following set of courses need to be completed.

Table 15 List of Structural Engineering Program Requirements courses.

. Weight Contact Hours
Code Course Title CH | ECTS | SWL | Lec | Tut | Lab | TT
Ain Shams University Requirements 11 18 450 13 0 0 13
Faculty of Engineering Requirements 34 66 1650 24 25 20 69
Civil Engineering Requirements 62 101 2525 43 36 11 90
CES311 Structural Analysis (1) 3 5 125 2 2 0 4
CES312 Structural Analysis (2) 3 5 125 2 2 0 4
CES411 Structural Analysis (3) 4 5 125 3 2 0 5
CES323 Design Principles* 2 3 75 2 1 0 2
CES421 Design of Prestressed-Concrete and Concrete Bridges 3 4 100 2 2 0 4
CES422 Special Topics in Concrete Design 3 5 125 2 2 0 4
CES342 Design and Behavior of Steel Structures (2) 3 5 125 2 2 0 4
CES441 Integrated Design of Steel Bridges 3 4 100 2 2 0 4
CES442 Advanced Design of Steel Bridges 3 4 100 2 2 0 4
CES352 Strengthening and Repair of Structures 3 4 100 2 2 0 4
CES471 Construction Project Management* 2 4 100 2 1 0 2
CEl435 Design of Hydraulic Structures* 2 4 100 2 1 0 3
- STRE Elective (1) 2 3 75 2 0 0 2
- STRE Elective (2) 2 3 75 2 0 0 2
- STRE Elective (3) 2 3 75 2 0 0 2
CES492 STRE Graduation Project (3) 3 4 100 2 2 0 4
Total 150 250 6250 113 84 31 226
Pool of STRE Elective (1) Courses
CES472 Project Risk and Safety Management* 2 3 75 2 1 0 2
CES473 Construction Contracts and Cost Estimation* 2 3 75 2 1 0 2
Pool of STRE Elective (2) Courses
CES423 Masonry Structures* 2 3 75 2 1 0 2
CES427 Construction Techniques of Concrete Structures* 2 3 75 2 1 0 2
CES444 Construction of Steel Structures* 2 3 75 2 1 0 2
CES451 Advanced Composite Materials* 2 3 75 2 1 0 2
CES452 Special Types of Concrete* 2 3 75 2 1 0 2
CES453 Sustainability of Construction and Building Physics* 2 3 75 2 1 0 2
Pool of STRE Elective (3) Courses
CES412 Computer Aided Structural Design* 2 3 75 2 1 0 2
CES413 Earthquake Engineering* 2 3 75 2 1 0 2
CES414 Finite Element Method* 2 3 75 2 1 0 2
CES415 Dynamic Floor Vibrations* 2 3 75 2 1 0 2
CES424 Design of Concrete Bridges* 2 3 75 2 1 0 2
CES443 Behaviour of Steel Structures* 2 3 75 2 1 0 2
Pool of STRE Elective (4) Courses
CES431 Design of Structural Concrete using Strut and Tie Method* 2 3 75 2 1 0 2
CES445 Steel Plated Structures* 2 3 75 2 1 0 2
CES462 Ground Improvement* 2 4 100 2 1 0 2
CES474 Management of Project Resources* 2 3 75 2 1 0 2

* Specific Courses that have office hours as clarified in Article (18) and Appendix 3.
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Code Course Title Weight Contact Hours Pre-requisites
cH [ Ects | swL [ tec | Tut [ Lab [ 7T
Semester (1)
PHM111 Mathematics (1) 3 5 125 2 2 0 4 ASU041* AND PHMO11*
PHM121 | Vibration and Waves 3 5 125 2 2 1 5 ASU041* AND PHMO11*
PHM131 | Statics 3 5 125 2 2 0 4 ASU041* AND PHMO11*
PHM141 Engineering Chemistry 3 5 125 2 1 2 5 ASU041*
MDP111 Engineering Drawing 2 4 100 1 2 1 4
- ASU Elective (1) 2 3 75 2 0 0 2
- ASU Elective (2) 2 3 75 2 0 0 2
Total 18 30 750 13 9 4 26
Semester (2)
PHM112 Mathematics (2) 3 5 125 2 2 0 4 PHM111
PHM113 Probability and Statistics 2 3 75 2 1 0 2 PHM111
PHM122 Electricity and Magnetism 3 5 125 2 2 1 5 ASU041* AND PHMO11*
PHM132 Dynamics 3 5 125 2 2 0 4 PHM131
MDP181 Production Engineering 2 4 100 1 1 2 4 ASU041*
CEP111 Projection and Engineering Graphics 2 4 100 1 2 1 4
- ASU Elective (4) 3 4 100 3 0 0 3
Total 18 30 750 13 10 4 26
Semester (3)
PHM212 Differential Equations for Civil Engineering 2 4 100 2 1 0 2 PHM112
CES211 Structural Mechanics (1) 4 6 150 3 2 0 5 PHM131
CES251 Structures and Properties of Construction Materials 2 3 75 2 1 0 2
CEP211 Introduction to Plane Surveying 3 5 125 2 1 2 5
CEI211 Fluid Mechanics 3 4 100 2 2 1 5 PHM131
CEI231 Civil Drawing 2 4 100 1 3 0 4 CEP111 AND MDP111
CEI241 Engineering Hydrology 2 4 100 2 1 0 2
Total 18 30 750 14 11 3 25
Semester (4)
CES212 Structural Mechanics (2) 3 5 125 2 2 0 4 CES211
CES221 Concrete Design (1) 2 3 75 2 1 0 2 CES211
CES252 Materials Testing and Properties 2 4 100 2 0 1 2 CES251
CES261 Geology and Geotechnical Engineering (1) 3 4 100 2 2 1 5
CEP212 Introduction to Topographical Surveying 3 5 125 2 2 1 5 CEP211
CEP221 Highways and Transportation Engineering 3 5 125 2 2 0 4
CEI212 Hydraulics 3 4 100 2 1 2 5 CEI211
Total 19 30 750 14 10 5 27
Semester (5)
CES311 Structural Analysis (1) 3 5 125 2 2 0 4 CES212
CES322 Design Principles 2 3 75 2 1 0 2
CES341 Design and Behavior of Steel Structures (1) 3 5 125 2 2 0 4 CES212
CES351 Concrete Technology 3 5 125 2 2 1 5 CES252
CES361 Geotechnical Engineering (2) 3 5 125 2 2 1 5 CES261
- ASU Elective (3) 2 3 75 2 0 0 2
Total 16 26 650 12 9 2 22
Semester (6)
CES312 Structural Analysis (2) 3 5 125 2 2 0 4 CES311
CES321 Concrete Design (2) 2 4 100 2 1 0 2 CES221
CES342 Design and Behavior of Steel Structures (2) 3 5 125 2 2 0 4 CES341
CES362 Foundation Engineering (1) 3 5 125 2 2 0 4 CES361
- Civil Engineering Elective (2) 3 5 125 2 2 0 4
- Civil Engineering Elective (3)** 2 3 75 2 1 0 2
Total 16 27 675 12 10 0 20
Semester (7)
CES411 Structural Analysis (3) 4 5 125 3 2 0 5 CES312
CES323 Design of Concrete Floors and Halls 4 6 150 2 4 0 6 CES321
CES441 Integrated Design of Steel Bridges 3 4 100 2 2 0 4 CES342
CES352 Strengthening and Repair of Structures 3 4 100 2 2 0 4 CES351
CES391 STRE Graduation Project (1) 1 2 50 0 2 0 2 CES322
Total 15 21 525 9 12 0 21
Semester (8)
CES422 Special Topics in Concrete Design 3 5 125 2 2 0 4 CES323
CEI435 Design of Hydraulic Structures 2 4 100 2 1 0 2 CES261 AND CEI212
CES442 Advanced Design of Steel Bridges 3 4 100 2 2 0 4 CES441
CES461 Foundation Engineering (2) 3 5 125 2 2 0 4 CES361
CES471 Construction Project Management 2 4 100 2 1 0 2 CES371 OR CEI324
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Code Course Title Weight Contact Hours Pre-requisites
CH | ECTS | SWL | Lec | Tut | Lab | TT
CES491 STRE Graduation Project (2) 3 4 100 2 2 1 5 CES323 AND CES342 AND CES362 AND
CES391
Total 16 26 650 12 10 1 21
Semester (9)
CES421 Design of Prestressed-Concrete and Concrete Bridges 3 4 100 2 2 0 4 CES323
- STRE Elective (1) 2 3 75 2 0 0 2 CES371 OR CEI324
- STRE Elective (2) 2 3 75 2 0 0 2 CES391
- STRE Elective (3) 2 3 75 2 0 0 2 CES391
ASUx31 Graduation Thesis 2 3 75 2 0 0 2
CES492 STRE Graduation Project (3) 3 4 100 2 2 0 4 CES411 AND CES441 AND CES491
14 20 500 12 4 0 16

* Only if applicable according to regulations announced by the Faculty council based on article (15).

** The pool for this course contains CES371: Project Management Essentials in Construction and CEI324: Engineering Economics and Management.
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Code Course Title Weight Contact Hours Pre-requisites
cH [ Ects | swL [ tec | Tut [ Lab [ 7T
Semester (1)
PHM111 Mathematics (1) 3 5 125 2 2 0 4 ASU041* AND PHMO11*
PHM121 | Vibration and Waves 3 5 125 2 2 1 5 ASU041* AND PHMO11*
PHM131 | Statics 3 5 125 2 2 0 4 ASU041* AND PHMO11*
PHM141 Engineering Chemistry 3 5 125 2 1 2 5 ASU041*
MDP111 Engineering Drawing 2 4 100 1 2 1 4
- ASU Elective (1) 2 3 75 2 0 0 2
- ASU Elective (2) 2 3 75 2 0 0 2
Total 18 30 750 13 9 4 26
Semester (2)
PHM112 Mathematics (2) 3 5 125 2 2 0 4 PHM111
PHM113 Probability and Statistics 2 3 75 2 1 0 2 PHM111
PHM122 Electricity and Magnetism 3 5 125 2 2 1 5 ASU041* AND PHMO11*
PHM132 Dynamics 3 5 125 2 2 0 4 PHM131
MDP181 Production Engineering 2 4 100 1 1 2 4 ASU041*
CEP111 Projection and Engineering Graphics 2 4 100 1 2 1 4
- ASU Elective (4) 3 4 100 3 0 0 3
Total 18 30 750 13 10 4 26
Semester (3)
PHM212 Differential Equations for Civil Engineering 2 4 100 2 1 0 2 PHM112
CES211 Structural Mechanics (1) 4 6 150 3 2 0 5 PHM131
CES251 Structures and Properties of Construction Materials 2 3 75 2 1 0 2
CEP211 Introduction to Plane Surveying 3 5 125 2 1 2 5
CEI211 Fluid Mechanics 3 4 100 2 2 1 5 PHM131
CEI231 Civil Drawing 2 4 100 1 3 0 4 CEP111 AND MDP111
CEI241 Engineering Hydrology 2 4 100 2 1 0 2
Total 18 30 750 14 11 3 25
Semester (4)
CES212 Structural Mechanics (2) 3 5 125 2 2 0 4 CES211
CES221 Concrete Design (1) 2 3 75 2 1 0 2 CES211
CES252 Materials Testing and Properties 2 4 100 2 0 1 2 CES251
CES261 Geology and Geotechnical Engineering (1) 3 4 100 2 2 1 5
CEP212 Introduction to Topographical Surveying 3 5 125 2 2 1 5 CEP211
CEP221 Highways and Transportation Engineering 3 5 125 2 2 0 4
CEI212 Hydraulics 3 4 100 2 1 2 5 CEI211
Total 19 30 750 14 10 5 27
Semester (5)
CES311 Structural Analysis (1) 3 5 125 2 2 0 4 CES212
CES321 Concrete Design (2) 2 4 100 2 1 0 2 CES221
CES322 Design Principles 2 3 75 2 1 0 2
CES341 Design and Behavior of Steel Structures (1) 3 5 125 2 2 0 4 CES212
CES351 Concrete Technology 3 5 125 2 2 1 5 CES252
CES361 Geotechnical Engineering (2) 3 5 125 2 2 1 5 CES261
- ASU Elective (3) 2 3 75 2 0 0 2
Total 18 30 750 14 10 2 24
Semester (6)
CES312 Structural Analysis (2) 3 5 125 2 2 0 4 CES311
CES323 Design of Concrete Floors and Halls 4 6 150 2 4 0 6 CES321
CES342 Design and Behavior of Steel Structures (2) 3 5 125 2 2 0 4 CES341
CES352 Strengthening and Repair of Structures 3 4 100 2 2 0 4 CES351
CES362 Foundation Engineering (1) 3 5 125 2 2 0 4 CES361
- Civil Engineering Elective (3)*** 2 3 75 2 1 0 2
CES391 STRE Graduation Project (1) 1 2 50 0 2 0 2 CES322
Total 19 30 750 12 15 0 26
Semester (7)**
CES411 Structural Analysis (3) 4 5 125 3 2 0 5 CES312
CES422 Special Topics in Concrete Design 3 5 125 2 2 0 4 CES323
CES441 Integrated Design of Steel Bridges 3 4 100 2 2 0 4 CES342
CES461 Foundation Engineering (2) 3 5 125 2 2 0 4 CES361
CES471 Construction Project Management 2 4 100 2 1 0 2 CES371 OR CEI324
ASUx31 Graduation Thesis 2 3 75 2 0 0 2
CES491 STRE Graduation Project (2) 3 4 100 2 2 1 5 CES323 AND CES342 AND CES362 AND
CES391
Total 20 30 750 15 11 1 26

Semester (8)**
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Code Course Title Weight Contact Hours Pre-requisites
CH | ECTS | SWL | Lec | Tut | Lab | TT
CES421 Design of Prestressed-Concrete and Concrete Bridges 3 4 100 2 2 0 4 CES323
CEI435 Design of Hydraulic Structures 2 4 100 2 1 0 2 CES261 AND CEI212
CES442 Advanced Design of Steel Bridges 3 4 100 2 2 0 4 CES441
- Civil Engineering Elective (2) 3 5 125 2 2 0 4
- STRE Elective (1) 2 3 75 2 0 0 2 CES391
- STRE Elective (2) 2 3 75 2 0 0 2 CES391
- STRE Elective (3) 2 3 75 2 0 0 2 CES391
CES492 STRE Graduation Project (3) 3 4 100 2 2 0 4 CES411 AND CES441 AND CES491
Total 20 30 750 16 9 0 24

* Only if applicable according to regulations announced by the Faculty council based on article (15).
** Applicable only if student has Cumulative GPA > 3.0 till the previous semester according to Article (22).

*** The pool for this course contains CES371: Project Management Essentials in Construction and CEI324: Engineering Economics and Management.
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Program 10: Water Engineering and Hydraulic Structures Program ‘WENG’

Program Description

The program supplies the student with the required civil engineering skills with focus on how to design,
construct, evaluate and manage water systems for different purposes. This involves understanding of basic
and advanced water engineering principles. The student learns how to use the state-of-the-art technologies
such as computer software and satellite images in collection and analysis of data in water environments. By
the end of the program, the student will have the ability to employ hydraulic systems and hydraulic structures
to deal with hydrologic problems, water resources management, irrigation and drainage networks, design
and construction of harbors, and shore protection works.

Career Prospects

Water engineers are civil engineers who use their expertise in areas such as hydraulics and hydraulic
structures, hydrologic studies and water resources management, coastal and river engineering, and planning,
and mathematics and computer analysis to solve problems associated with the control and use of water and
developing sustainable water systems. They have the required knowledge and skills to join research and
academic institutions, governmental authorities, design and construction engineering firms and offices that
deal with flood control and protection, hydraulic structures and urban infrastructures, hydroelectric power
development, irrigation and drainage engineering, harbor engineering and shore protection, and other water
engineering facilities.

Relation to Sustainable Development Goals

GOAL 6: Clean

[J GOAL 1: No Poverty

[0 GOAL 2: Zero
Hunger

[J GOAL 3: Good
Health & Well-being

GOAL 4: Quality
Education

[J GOAL 5: Gender
Equality

Water & Sanitation

[0 GOAL 7: Affordable
& Clean Energy

[J GOAL 8: Decent
Work & Economic
Growth

[J GOAL 9: Industry,
Innovation &
Infrastructure

[J GOAL 10: Reduced
Inequality

GOAL 11:
Sustainable Cities &
Communities

[J GOAL 12:
Responsible
Consumption &
Production

[J GOAL 13: Climate
Action

[J GOAL 14: Life Below
Water

[0 GOAL 15: Life on
Land

[J GOAL 16: Peace &
Justice Strong
Institutions

00 GOAL 17:
Partnerships to achieve
the Goal

Program Concentrations

There are no specified concentrations in this Program.

Agreements with another University

The program is not yet partnered with another university.

Program Competences

In addition to the competences for Graduates from Ain Shams University and all Engineering Programs, the
Water Engineering and Hydraulic Structures Program graduate must be able to:

14. Select appropriate and sustainable technologies for construction of buildings, infrastructures and
water structures; using either numerical techniques or physical measurements and/or testing by
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applying a full range of civil engineering concepts and techniques of: Structural Analysis and
Mechanics, Properties and Strength of Materials, Surveying, Soil Mechanics and Fluid Mechanics.
Achieve an optimum design of Reinforced Concrete and Steel Structures, Foundations and Earth
Retaining Structures; and at least three of the following civil engineering topics: Transportation and
Traffic, Roadways and Airports, Railways, Sanitary Works, Irrigation, Water Resources and Harbours;
or any other emerging field relevant to the discipline.

Plan and manage construction processes; address construction defects, instability and quality issues;
and maintain safety measures in construction and materials.

Deal with biddings, contracts and financial issues including project insurance and guarantees; and
assess environmental impacts of civil engineering projects.

Identify principles in the fields of fluid mechanics, hydraulics, irrigation and drainage, hydrology, water
resources, and apply principles of GIS in water engineering.

Design and analyse crossing structures, control structures, navigation structures, harbour structures,
storage work and produce civil drawings.

Consider environmental issues in hydraulics, coastal engineering, ground water and surface water
hydrology, river engineering, water quality, climate change, conduct field and laboratory
measurements, and assess environmental impact of water engineering projects.

Plan and design irrigation and drainage systems, hydraulic networks, sustainable drainage systems
and pump stations.

Demonstrate knowledge in the fields of water concrete structures, foundation of water structures,
sanitary works, roadways and transportation systems and their codes of practice and standards.

Use some computer programs and information technology in the field of water engineering and
hydraulic structures.

Graduate Attributes

The graduates from Water Engineering and Hydraulic Structures Program:

Master a wide spectrum of water engineering knowledge and specialized skills, specifically in the
realm of environmental aspects and sustainability and can apply acquired knowledge using theories
and abstract thinking in real life situations.

Apply analytic critical and systemic thinking to identify, diagnose and solve water engineering
problems with a wide range of complexity and variation.

Behave professionally and adhere to water engineering and sustainability ethics and standards.
Work in and lead a heterogeneous team of professionals from different engineering specialties and
assume responsibility for own and team performance.

Recognize his/her role in promoting the water engineering field and contribute in the development
of the engineering profession and the community;

Value the importance of the environment, both physical and natural, and work to promote
sustainability principles.

Use techniques, skills and modern engineering tools necessary for water engineering practice.
Assume full responsibility for own learning and self-development, engage in lifelong learning and
demonstrate the capacity to engage in post- graduate and research studies.

Communicate effectively using different modes, tools and languages with various audiences; to deal
with academic/professional challenges in a critical and creative manner.

Demonstrate leadership qualities, business and project administration and entrepreneurial skills.
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Required Courses

In order to get a Bachelor of Science Degree in this program, and to satisfy the Program Competences, the
following set of courses need to be completed.

Table 16 List of Water Engineering and Hydraulic Structures Program Requirements courses.

Code Course Title Weight Contact Hours
CH ECTS SWL Lec Tut Lab T
Ain Shams University Requirements 11 18 450 13 0 0 13
Faculty of Engineering Requirements 34 66 1650 24 26 20 70
Civil Engineering Requirements 59 96 2400 42 34 10 86
CEI411 Network Hydraulics 3 5 125 2 1 2 5
CEI331 Design of Irrigation Works* 2 4 100 2 1 0 2
CEl432 Hydraulic Structures (1) 3 5 125 2 2 0 4
CEl433 Hydraulic Structures (2) 3 4 100 2 2 0 4
CEI341 Environmental Hydrology* 2 3 75 2 1 0 2
CEl441 Groundwater Hydrology 3 4 100 2 2 0 4
CEl451 Water Resources Engineering* 2 4 100 2 1 0 2
CEl461 Coastal Engineering* 2 4 100 2 1 0 2
CEl462 Port Engineering and Navigation* 2 3 75 2 1 0 2
CES471 Construction Project Management* 2 4 100 2 1 0 2
CEP451 Water and Wastewater Treatment 3 5 125 2 2 0 4
- WENG Elective (1) 3 5 125 2 2 0 4
- WENG Elective (2) 3 5 125 2 2 0 4
- WENG Elective (3) 3 5 125 2 2 0 4
- WENG Elective (4) 2 4 100 2 0 0 2
CEI492 WENG Graduation Project (3) 3 6 150 0 6 0 6
Total 145 250 6250 109 87 32 222
Pool of WENG Elective (1) Courses
CEI312 Environmental Hydraulics 3 5 125 0
CEI353 Water Quality 3 5 125 0 4
CEI352 Climate Change Adaptation in Water Resources Field 3 5 125 2 2 0 4
Pool of WENG Elective (2) Courses
CEI311 Pump Stations Hydraulics 3 5 125 2 2 0 4
CEI354 Lab and Field Measurements in Water Resources Field 3 5 125 2 2 0 4
CEI322 Advanced Irrigation Engineering 3 5 125 2 2 0 4
CEI351 Geographical Information Systems in Water Engineering 3 5 125 2 2 0 4
Pool of WENG Elective (3) Courses
CEl431 Dams Engineering 3 5 125 2 2 0 4
CEl463 Coastal Environment Engineering 3 5 125 2 2 0 4
CEl421 Sustainable Drainage Systems 3 5 125 2 2 0 4
CEl412 River Engineering 3 5 125 2 2 0 4
Pool of WENG Elective (4) Courses
CEl434 Hydraulic Structures (3)* 2 4 100 2 1 0 3
CEl464 Environmental Impact Assessment for Water Engineering Projects* 4 100 0 3
CEI452 Non-Conventional Water Resources* 2 4 100 2 1 0 3
* Specific Courses that have office hours as clarified in Article (18) and Appendix 3.
Proposed Study Plan
. Weight Contact Hours -
Code Course Title CH [ ECTs [ SWL | tec [ Tut [ Lab [ 7T Pre-requisites
Semester (1)
PHM111 | Mathematics (1) 3 5 125 2 2 0 4 ASU041* AND PHMO011*
PHM121 | Vibration and Waves 3 5 125 2 2 1 5 ASU041* AND PHMO011*
PHM131 | Statics 3 5 125 2 2 0 4 ASU041* AND PHMO011*
PHM141 Engineering Chemistry 3 5 125 2 1 2 5 ASUO041*
MDP111 Engineering Drawing 2 4 100 1 2 1 4
- ASU Elective (1) 2 3 75 2 0 0 2
- ASU Elective (2) 2 3 75 2 0 0 2
Total 18 30 750 13 9 4 26
Semester (2)
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Code Course Title Weight Contact Hours Pre-requisites
CH | ECTS | SWL | Lec | Tut | Lab | TT
PHM112 | Mathematics (2) 3 5 125 2 2 0 4 PHM111
PHM113 | Probability and Statistics 2 3 75 2 1 0 2 PHM111
PHM122 | Electricity and Magnetism 3 5 125 2 2 1 5 ASU041* AND PHMO011*
PHM132 | Dynamics 3 5 125 2 2 0 4 PHM131
MDP181 Production Engineering 2 4 100 1 1 2 4 ASU041*
CEP111 Projection and Engineering Graphics 2 4 100 1 2 1 4
- ASU Elective (4) 3 4 100 3 0 0 3
Total 18 30 750 13 10 4 26
Semester (3)
PHM212 | Differential Equations for Civil Engineering 2 4 100 2 1 0 2 PHM112
CES211 Structural Mechanics (1) 4 6 150 3 2 0 5 PHM131
CES251 Structures and Properties of Construction Materials 2 3 75 2 1 0 2
CEP211 Introduction to Plane Surveying 3 5 125 2 1 2 5
CEI211 Fluid Mechanics 3 4 100 2 2 1 5 PHM131
CEI231 Civil Drawing 2 4 100 1 3 0 4 CEP111 AND MDP111
CEI241 Engineering Hydrology 2 4 100 2 1 0 3
Total 18 30 750 14 11 3 26
Semester (4)
CES212 Structural Mechanics (2) 3 5 125 2 2 0 4 CES211
CES221 Concrete Design (1) 2 3 75 2 1 0 2 CES211
CES252 Materials Testing and Properties 2 4 100 2 0 1 2 CES251
CES261 Geology and Geotechnical Engineering (1) 3 4 100 2 2 1 5
CEP212 Introduction to Topographical Surveying 3 5 125 2 2 1 5 CEP211
CEP221 Highways and Transportation Engineering 3 5 125 2 2 0 4
CEI212 Hydraulics 3 4 100 2 1 2 5 CEI211
Total 19 30 750 14 10 5 27
Semester (5)
CEI321 Irrigation and Drainage Engineering 3 5 125 2 2 0 4 CEI212 AND CEI241
CEI341 Environmental Hydrology 2 3 75 2 1 0 2 CEI212 AND CEI241
CES321 Concrete Design (2) 2 4 100 2 1 0 2 CES221
CES341 Design and Behavior of Steel Structures (1) 3 5 125 2 2 0 4 CES212
CES351 Concrete Technology 3 5 125 2 2 1 5 CES252
CES361 Geotechnical Engineering (2) 3 5 125 2 2 1 5 CES261
- ASU Elective (3) 2 3 75 2 0 0 2
Total 18 30 750 14 10 2 24
Semester (6)
CEI324 Engineering Economics and Management 2 3 75 2 1 0 2
CEI331 Design of Irrigation Works 2 4 100 2 1 0 2 CEI321 AND CES261
CES323 Design of Concrete Floors and Halls 4 6 150 2 4 0 6 CES321
CEP451 Water and Wastewater Treatment 3 5 125 2 2 0 4 PHM141 AND CEI241
- WENG Elective (1) 3 5 125 2 2 0 4
- WENG Elective (2) 3 5 125 2 2 0 4
CEI391 WENG Graduation Project (1) 1 2 50 0 2 0 2
Total 18 30 750 12 14 0 24
Semester (7)
CEI411 Network Hydraulics 3 5 125 2 1 2 5 CEI212
CEI432 Hydraulic Structures (1) 3 5 125 2 2 0 4 CEI231 AND CEI331
CEl451 Water Resources Engineering 2 4 100 2 1 0 2 CEI312 AND CEI341
CEl461 Coastal Engineering 2 4 100 2 1 0 2 CEI212 AND CES366
ASUx31 Graduation Thesis 2 3 75 2 0 0 2
- WENG Elective (3) 3 5 125 2 2 0 4
CEI491 WENG Graduation Project (2) 3 4 100 1 4 0 5 CEI391
Total 18 30 750 13 11 2 24
Semester (8)
CEI433 Hydraulic Structures (2) 3 4 100 2 2 0 4 CEl1432
CEl441 Groundwater Hydrology 3 4 100 2 2 0 4 CEI341
CEl462 Port Engineering and Navigation 2 3 75 2 1 0 2 CEl461
CES471 Construction Project Management 2 4 100 2 1 0 2 CEI324
- Civil Engineering Elective (1) 3 5 125 2 2 0 4
- WENG Elective (4) 2 4 100 2 0 0 2
CEI492 WENG Graduation Project (3) WENG 3 6 150 0 6 0 6 CEI491
Total 18 30 750 12 14 0 24

* Only if applicable according £O regulations announced by the Faculty council based on article (15).
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Figure 14 Course Tree for ‘Water Engineering and Hydraulic Structures’ Program

Field Training

L 0CH J

NS

The maximum allowed study duration is 8 academic years

Cases for Academic Warnings:

- Registered credit hours at the end of the main semester < 12 CHs.

- Cumulative GPA at any main semester < 2.0

8 Weeks of Field / Practical training to be distributed over the

study duration

Trainig can be started at the end of level 2 (Sophomore level)
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Program 11: Utilities and Infrastructure Program ‘UINFE’

Program Description

Utilities and Infrastructure Program (formerly Public Works Engineering) is the heart of public utilities and
infrastructure development programs in cities as well as national levels. Utilities and Infrastructure engineers
deal with providing effective, efficient and sustainable public infrastructure. The Utilities and Infrastructure
program aims at providing well educated civil engineers with special expertise in sustainable Utilities and
Infrastructure planning and infrastructure management, surveying engineering, water and wastewater
networks, water and wastewater treatment, solid waste management, highway and airport engineering,
transportation planning, traffic engineering and railway engineering. The program also aims at preparing its
graduates to appreciate sustainable integrated Utilities and Infrastructure systems. This will support
preparing engineers that can meet present and future challenges in Egypt, the Arab countries and world
community are facing to provide sustainable and efficient Utilities and Infrastructure.

Career Prospects

Utilities and Infrastructure engineers use their expertise in areas such as surveying, structural engineering,
environmental engineering, sanitary engineering, transportation planning, traffic engineering, highways
and airport engineering, railway engineering as well as mathematics and computer analysis to solve
problems associated with the planning, design, construction, operation and maintenance of Utilities and
Infrastructure systems. These systems include roads, airports, highway networks, transport systems, railway
systems, traffic management, water and wastewater networks, water and wastewater treatment facilities
and solid waste management. Graduates of this program can work with:

- Government authorities

- Municipalities

- Urban infrastructure organizations

- Consulting firms in civil engineering and construction
- Civil engineering contractors and project managers

- Water and sanitation utility companies

- Transport authorities and operating companies

- Environmental engineering organizations

- Water regulatory authority

Relation to Sustainable Development Goals

[0 GOAL 1: No Poverty

[0 GOAL 2: Zero
Hunger

[J GOAL 3: Good
Health & Well-being

GOAL 4: Quality
Education

[J GOAL 5: Gender
Equality

GOAL 6: Clean
Water & Sanitation

[0 GOAL 7: Affordable
& Clean Energy

[J GOAL 8: Decent
Work & Economic
Growth

[J GOAL 9: Industry,
Innovation &
Infrastructure

[J GOAL 10: Reduced
Inequality

GOAL 11:
Sustainable Cities &
Communities

GOAL 12:
Responsible
Consumption &
Production

GOAL 13: Climate
Action

[J GOAL 14: Life Below
Water

[0 GOAL 15: Life on
Land

[J GOAL 16: Peace &
Justice Strong
Institutions

0O GOAL 17:
Partnerships to achieve
the Goal
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Program Concentrations

There are no specified concentrations in this Program.

Agreements with another University

The program is not yet partnered with another university.

Program Competences

In addition to the competences for Graduates from Ain Shams University and all Engineering Programs, the
Utilities and Infrastructure Program graduate must be able to:

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

Select appropriate and sustainable technologies for construction of buildings, infrastructures and
water structures; using either numerical techniques or physical measurements and/or testing by
applying a full range of civil engineering concepts and techniques of: Structural Analysis and
Mechanics, Properties and Strength of Materials, Surveying, Soil Mechanics and Fluid Mechanics.
Achieve an optimum design of Reinforced Concrete and Steel Structures, Foundations and Earth
Retaining Structures; and at least three of the following civil engineering topics: Transportation and
Traffic, Roadways and Airports, Railways, Sanitary Works, Irrigation, Water Resources and Harbours;
or any other emerging field relevant to the discipline.

Plan and manage construction processes; address construction defects, instability and quality issues;
and maintain safety measures in construction and materials.

Deal with biddings, contracts and financial issues including project insurance and guarantees; and
assess environmental impacts of civil engineering projects.

Identify principles in the fields of surveying, geodesy, photogrammetry, remote sensing, roads and
airport systems, traffic engineering, transportation planning, railway engineering, water and
wastewater systems and their codes of practice and standards.

Plan and design of roads and highways, railways, transport systems, traffic management systems,
water and wastewater networks and treatment facilities and produce civil drawings.

Consider environmental issues in transportation planning and traffic engineering, water and
wastewater systems, solid waste management, conduct field and laboratory measurements, and
assess environmental impact of public works engineering projects.

Use wide-range of analytical tools, techniques, equipment, and software packages in the field of
surveying, remote sensing, transportation engineering and water and sanitation facilities.
Demonstrate knowledge and understanding and carry out maintenance of all elements for different
types of roads, airports, pavements and traffic systems.

Demonstrate knowledge, understanding and application of transportation planning and traffic
engineering models and systems at various planning scales.

Demonstrate knowledge, understanding, and utilization of plane and topographic surveying
techniques, processes and equipment, photogrammetry and the Global Positioning system (GPS) in
engineering projects.

Demonstrate knowledge and understanding of railway engineering and train operations systems.
Demonstrate knowledge and understanding of water and wastewater networks and treatment
facilities and demonstrate knowledge of environment pollution and solid waste management.
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Graduate Attributes

The graduates from Utilities and Infrastructure Program:

Master a wide spectrum of engineering knowledge and specialized skills and can apply acquired
knowledge using theories and abstract thinking in real life situations.

Apply analytic critical and systemic thinking to identify, diagnose and solve civil engineering problems
with a wide range of complexity and variation.

Behave professionally and adhere to civil engineering ethics and standards.

Work in and lead a heterogeneous team of professionals from different engineering specialties and
assume responsibility for own and team performance.

Recognize his/her role in promoting the civil engineering field and contribute in the development of
the civil profession and the community.

Value the importance of the environment, both physical and natural, and work to promote
sustainability principles.

Use techniques, skills, and modern engineering tools necessary for civil engineering practice.
Assume full responsibility for own learning and self-development, engage in lifelong learning and
demonstrate the capacity to engage in post- graduate and research studies.

Communicate effectively using different modes, tools and languages with various audiences; to deal
with academic/professional challenges in a critical and creative manner.

Demonstrate leadership qualities, business and project administration and entrepreneurial skills.

Required Courses

In order to get a Bachelor of Science Degree in this program, and to satisfy the Program Competences, the
following set of courses need to be completed.

Table 17 List of Utilities and Infrastructure Program Requirements courses.

. Weight Contact Hours
Code Course Title CH | ECTS | SWL | Lec | Tut | Lab | TT
Ain Shams University Requirements 11 18 450 13 0 0 13
Faculty of Engineering Requirements 34 66 1650 24 26 20 70
Civil Engineering Requirements 59 96 2400 43 32 10 85
CEP311 Advanced Plane Surveying* 2 3 75 2 0 1 2
CEP312 Engineering Surveying 3 5 125 2 2 1 5
CEP411 Geodetic Surveying* 2 4 100 2 1 0 2
CEP321 Transportation Planning 3 4 100 2 2 0 4
CEP322 Traffic Engineering 3 5 125 2 2 0 4
CEP331 Highways and Airport Engineering 3 4 100 2 2 0 4
CEP341 Railway Engineering (1) 3 5 125 2 2 0 4
CEP451 Water and Wastewater Treatment 3 5 125 2 2 0 4
CES311 Structural Analysis (1) 3 5 125 2 2 0 4
CES312 Structural Analysis (2) 3 5 125 2 2 0 4
CES463 Geotechnical Engineering for Infrastructures* 2 3 75 2 1 0 2
CEP431 Highway Construction Technology 3 5 125 2 2 0 4
UINE Elective (1) 2 4 100 2 0 0 2
UINE Elective (2) 2 4 100 2 0 0 2
UINE Elective (3) 2 4 100 2 0 0 2
CEP492 UINE Graduation Project (3) 3 5 125 1 4 0 5
Total 146 250 6250 111 82 32 222
Pool of UINE Elective (1) Courses
CEP412 Geographic Information Systems* 2 4 100 2 1 0 2
CEP432 Selected Topics in Highways and Airports Engineering* 2 4 100 2 1 0 2
CEP441 Railway Engineering (2)* 2 4 100 2 1 0 2
CEP452 Environmental Engineering* 2 4 100 2 1 0 2
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ol e T Weight Contact Hours

cH | Ects | swWL | Lec [ Tut [ tab | T

Pool of UINE Elective (2) Courses
CEP414 Hydrographic Surveying* 2 4 100 2 1 0 2
CEP421 Traffic Management Systems* 2 4 100 2 1 0 2
CEP435 Road and Airport Maintenance* 2 4 100 2 1 0 2
CEP453 Sludge Management* 2 4 100 2 1 0 2
CEI453 Hydraulic Modeling Analysis* 2 4 100 2 1 0 2

Pool of UINE Elective (3) Courses
CEP413 Advanced Topographic Surveying* 2 4 100 2 1 0 2
CEP422 Traffic Studies and Analysis* 2 4 100 2 1 0 2
CEP442 Railway Signaling Systems* 2 4 100 2 1 0 2
CEP454 Solid Waste Management* 2 4 100 2 1 0 2

* Specific Courses that have office hours as clarified in Article (18) and Appendix 3.

Proposed Study Plan
. Weight Contact Hours .
Code Course Title CH [ ECTs [ SWL | tec [ Tut | Lab [ 7T Pre-requisites
Semester (1)
PHM111 | Mathematics (1) 3 5 125 2 2 0 4 ASU041* AND PHMO011*
PHM121 | Vibration and Waves 3 5 125 2 2 1 5 ASU041* AND PHMO011*
PHM131 | Statics 3 5 125 2 2 0 4 ASU041* AND PHMO011*
PHM141 Engineering Chemistry 3 5 125 2 1 2 5 ASU041*
MDP111 Engineering Drawing 2 4 100 1 2 1 4
- ASU Elective (1) 2 3 75 2 0 0 2
- ASU Elective (2) 2 3 75 2 0 0 2
Total 18 30 750 13 9 4 26
Semester (2)
PHM112 | Mathematics (2) 3 5 125 2 2 0 4 PHM111
PHM113 | Probability and Statistics 2 3 75 2 1 0 2 PHM111
PHM122 | Electricity and Magnetism 3 5 125 2 2 1 5 ASU041* AND PHMO011*
PHM132 | Dynamics 3 5 125 2 2 0 4 PHM131
MDP181 Production Engineering 2 4 100 1 1 2 4 ASU041*
CEP111 Projection and Engineering Graphics 2 4 100 1 2 1 4
- ASU Elective (4) 3 4 100 3 0 0 3
Total 18 30 750 13 10 4 26
Semester (3)
PHM212 | Differential Equations for Civil Engineering 2 4 100 2 1 0 2 PHM112
CES211 Structural Mechanics (1) 4 6 150 3 2 0 5 PHM131
CES251 Structures and Properties of Construction Materials 2 3 75 2 1 0 2
CEP211 Introduction to Plane Surveying 3 5 125 2 1 2 5
CEI211 Fluid Mechanics 3 4 100 2 2 1 5 PHM131
CEI231 Civil Drawing 2 4 100 1 3 0 4 CEP111 AND MDP111
CEI241 Engineering Hydrology 2 4 100 2 1 0 2
Total 18 30 750 14 11 3 25
Semester (4)
CES212 Structural Mechanics (2) 3 5 125 2 2 0 4 CES211
CES221 Concrete Design (1) 2 3 75 2 1 0 2 CES211
CES252 Materials Testing and Properties 2 4 100 2 0 1 2 CES251
CES261 Geology and Geotechnical Engineering (1) 3 4 100 2 2 1 5
CEP212 Introduction to Topographical Surveying 3 5 125 2 2 1 5 CEP211
CEP221 Highways and Transportation Engineering 3 5 125 2 2 0 4
CEI212 Hydraulics 3 4 100 2 1 2 5 CEI211
Total 19 30 750 14 10 5 27
Semester (5)
CEP311 Advanced Plane Surveying 2 3 75 2 0 1 2 CEP211
CEP321 Transportation Planning 3 4 100 2 2 0 4 CEP221
CEP331 Highways and Airport Engineering 3 4 100 2 2 0 4 CEP221
CES311 Structural Analysis (1) 3 5 125 2 2 0 4 CES212
CES321 Concrete Design (2) 2 4 100 2 1 0 2 CES221
CES351 Concrete Technology 3 5 125 2 2 1 5 CES252
CES361 Geotechnical Engineering (2) 3 5 125 2 2 1 5 CES261
Total 19 30 750 14 11 3 26

Semester (6)
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Code Course Title Weight Contact Hours Pre-requisites
CH | ECTS | SWL | Lec | Tut | Lab | TT
CEP312 Engineering Surveying 3 5 125 2 2 1 5 CEP211
CEP322 Traffic Engineering 3 5 125 2 2 0 4 CEP221
CEP341 Railway Engineering (1) 3 5 125 2 2 0 4 CEP221
- Civil Engineering Elective (1) 3 5 125 2 2 0 4
- Civil Engineering Elective (2) 3 5 125 2 2 0 4
- Civil Engineering Elective (3) 2 3 75 2 1 0 2
CEP391 UINE Graduation Project (1) 1 2 50 0 2 0 2
Total 18 30 750 12 13 1 25
Semester (7)
CEP411 Geodetic Surveying 2 4 100 2 1 0 2
CEP431 Highway Construction Technology 3 5 125 2 2 0 4 CEP331
CEP451 Water and Wastewater Treatment 3 5 125 2 2 0 4 PHM141 AND CEI241
CES341 Design and Behavior of Steel Structures (1) 3 5 125 2 2 0 4 CES212
ASUx31 Graduation Thesis 2 3 75 2 0 0 2
- UINE Elective (1) 2 4 100 2 0 0 2
CEP491 UINE Graduation Project (2) 3 4 100 2 2 1 5 CEP391
Total 18 30 750 14 9 1 23
Semester (8)
CES312 Structural Analysis (2) 3 5 125 2 2 0 4 CES311
CES323 Design of Concrete Floors and Halls 4 6 150 2 4 0 6 CES321
CES463 Geotechnical Engineering for Infrastructures 2 3 75 2 1 0 2 CES361
- UINE Elective (2) 2 4 100 2 0 0 2
- UINE Elective (3) 2 4 100 2 0 0 2
- ASU Elective (3) 2 3 75 2 0 0 2
CEP492 UINE Graduation Project (3) 3 5 125 1 4 0 5 CEP491
Total 18 30 750 13 11 0 23

* Only if applicable according to regulations announced by the Faculty council based on article (15).
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