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Part A: Introduction

The history of Faculty of Engineering, Ain Shams University goes back to 1839. It was first known as
the School of Technical Operations. In 1932, it was further developed to the School of Applied
Engineering. In 1946, it was announced as the High Institute of Engineering by a Ministerial Decree.
In 1950, Law 93 established Ibrahim Pasha University and the High Institute of Engineering was the
base of the Faculty of Engineering. In 1954, Law 493 changed the name of Ibrahim Pasha University
to Ain Shams University. It is called Faculty of Engineering, Ain Shams University thereafter.

Vision and Mission of the Faculty of Engineering, Ain Shams University
Vision

The vision of the Faculty of Engineering, Ain Shams University is to be one of the best known for its
leadership on the regional and international levels in engineering education and scientific research,
through unique academic programs and specializations that meet the needs of society and
contribute to sustainable development.

Mission

The mission of the Faculty of Engineering, Ain Shams University is to develop distinguished
graduates that are able to keep abreast of the technological development in various disciplines,
which fulfill the needs of local and regional markets. These graduates should be able to accomplish
scientific and applied research, through the creation of the favorable environment for the faculty
members and their assistants and students, the provision of advanced educational programs on the
undergraduate and graduate levels, in addition to the continuing education, and the establishment
of consulting centers and advanced research labs that participate in the community services and
meet their needs.

What is new in this Curriculum?

This curriculum emphasizes the importance of student’s self-directed learning. We implement new
educational approaches such as Problem-Based Learning (PBL) and make use of the growing
advancements in educational technology, e.g. distance education and remote learning. In addition,
we move from discipline-oriented curricula to integrated curricula. The following concepts are the
bases of the design of this curriculum:

1. Excellence demands extraordinary education, it follows that we need to:

- Switch from Education to Learning.

- Recognize the student as the core of the teaching process.

- Provide students with best environment to succeed in their studies.

- Focus on practical applications in Engineering.
2. One Campus, one curricula, one standard quality of education throughout the campus.
The Faculty is divided into Programs and all Programs follow the Credit-Hour system.

w

4. Combining bylaws, curricula and regulations of the previous semester-based education
system (previously known as mainstream), and the Credit-Hour Engineering Programs
(previously known as New Programs).

5. Unifying different processes related to Education and Students’Affairs for all programs and
students.

- Same Pool of Courses.

- Same Quality Standards.

- Same Start / End of Semester.

- Same Study Slots during the day.
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10.

11.
12.
13.
14,

- Same Student Information System (SIS).

- Same Examination Papers Control Procedures.

Common courses have same Code/ILO/Content/Delivery methods/Assessment Criteria.
Student evaluation depends on the course nature, and therefore can be different from
course to course.

Tendency to reduce the number of simultaneous courses per semester to increase the
student’s learning process.

Before preparing our Programs, similar programs were reviewed in top Universities in USA
and Europe.

Compliance with the European Credit Transfer System (ECTS) in order to facilitate student
mobility with European Universities.

Our target is to have every program partnered with an international university.

Introduce the concept of Student Scholarship.

Redefine the relationship between Programs and Departments.

Introduce a new organizational structure for the Education and Student Affairs at the Faculty
of Engineering.

Article (1): Offered Programs

The Faculty of Engineering, Ain Shams University offers a variety of Engineering Programs. Each
Program is administrated by a Program Steering Committee. The programs are divided into
Specialized and Inter-Disciplinary Programs. They are carefully selected to satisfy the needs of the
National Industry, as well as the needs of the Regional Industry, which recruits many graduates from
Egyptian Universities.

Table 1 List of Undergraduate Programs offered by the Faculty of Engineering, Ain Shams University.

Engineering Programs

1 | Design and Production Engineering Program
Mechanical 2 | Mechanical Power Engineering Program
n Engineering 3 | Automotive Engineering Program
g 4 | Mechatronics Engineering Program
5% -
2 ArCh.IteCtl.Jral 5 | Architectural Engineering Program
% Engineering
Q Electrical 6 | Electrical Power and Machines Engineering Program
g Engineerin 7 | Electronics and Communication Engineering Program
g & 8 8 | Computer and Systems Engineering Program
< Civil 9 | Structural Engineering Program
. . 10 | Water Engineering and Hydraulic Structures Program
Engineering "
11 | Utilities and InfrastructureProgram
12 | Materials Engineering Program
g 13 | Manufacturing Engineering Program
g 14 | Mechatronics Engineering and Automation Program
E 15 | Landscape Architecture Program
> 16 | Environmental Architecture and Urbanism Program
js 17 | Housing and Urban Development Program
.% 18 | Communication Systems Engineering Program
"le 19 | Energy and Renewable Energy Engineering Program
EJ 20 | Computer Engineering and Software Systems Program
£ 21 | Building Engineering Program
22 | Civil and Infrastructure Engineering Program
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Ain Shams University awards, based on the request of the Council of the Faculty of Engineering, the
Bachelor of Science Degree in Engineering as follows:

1. Bachelor of Science in Mechanical Engineering
e Design and Production Engineering Program
e Mechanical Power Engineering Program
* Automotive Engineering Program
e Mechatronics Engineering Program
e Materials Engineering Program
e Manufacturing Engineering Program
e Mechatronics Engineering and Automation Program

2. Bachelor of Science in Architectural Engineering
e Architectural Engineering Program
e Landscape Architecture Program
e Environmental Architecture and Urbanism Program
¢ Housing and Urban Development Program

3. Bachelor of Science in Electrical Engineering
e Electrical Power and Machines Engineering Program
e Electronics and Communication Engineering Program
e Computer and Systems Engineering Program
e Communication Systems Engineering Program
e Energy and Renewable Energy Engineering Program
e Computer Engineering and Software Systems Program

4. Bachelor of Science in Civil Engineering
e Structural Engineering Program
e Water Engineering and Hydraulic Structures Program
e Utilities and Infrastructure Program
e Building Engineering Program
e Civil and Infrastructure Engineering Program

Article (2): Agreements with other Universities

Some of our programs are partnered with other universities, either by offering double degrees, or
through cooperating in several teaching activities. It is possible to extend these agreements to other
programs.

Article (3): Faculty Departments
The courses at the Faculty of Engineering, Ain Shams University are offered by 13 different
departments.
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Table 2 List of Departments at the Faculty of Engineering, Ain Shams University.

Field # Department Acronym
Basic Science 1 | Engineering Physics and MathematicsDepartment PHM
2 | Design and Production Engineering Department MDP
Mechanical 3 | Mechanical Power Engineering Department MEP
Engineering 4 | Automotive Engineering Department MEA
5 | Mechatronics Engineering Department MCT
Architectural 6 | Architecture Engineering Department ARC
Engineering 7 | Urban Design and Planning Department UPL
. 8 | Electrical Power and Machines Engineering Department EPM
Electrical ; - - :
Eneineerin 9 | Electronics and Communication EngineeringDepartment ECE
& 8 10 | Computer and Systems Engineering Department CSE
. 11 | Structural Engineering Department CES
Civil — - : :
Engineerin 12 | Irrigation and HydraulicsEngineering Department CEl
: 8 13 | Public Works Engineering Department CEP

A Faculty Department is responsible for scientific research, and teaching courses to all programs,
which need courses in the specialization of the department and holding the department code. The
department is responsible for the scientific content of the course and the nomination of instructors
to each course, either from the department, from another department, or from outside the faculty.
The assignment of instructors from outside the faculty is subject to the approval of the Education
and Students’ Affairs Committee. Additionally, the department is responsible for the continuous
development of teaching methodologies and scientific content throughout the courses.

The following subjects are assigned to the relevant department to teach and to carry out research
work:

1.

Engineering Physics and Mathematics Department
Mathematics, Physics, Mechanics, Chemistry.

Design and Production Engineering Department

Casting and Welding Technology, Industrial Engineering, Materials Engineering, Mechanical
Measurements, Mechanics of Machines and Automatic Control, Design and Engineering
Drawing, Metal Cutting, Metal Forming, Mechatronics.

Mechanical Power Engineering Department

Thermodynamics and Gas Dynamics, Heat and Mass Transfer, Fluid Mechanics, Combustion,
Thermal Power Systems, Internal Combustion Engines, Air Conditioning and Refrigeration,
Automatic Control and Measurements.

Automotive Engineering Department
Automotive Engines, Automotive Design, Systems and Programs of Maintenance, Vehicle
Repair, Control Systems in Vehicles, Electronic Systems in Vehicles, Automotive Technology.

Mechatronics Engineering Department

Automation and Control, Embedded Design, Mechatronics Design and Manufacturing, Robotics
and Mechatronics Applications
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10.

11.

12,

13.

Architectural Engineering Department

Architectural Design, Theory of Architecture, History of Architecture, Computer Applications in
Architecture, Working Drawings, Building Technology, Legislations and Project Management,
Building Conservation and Restoration of Architectural Heritage.

Urban Design and Planning Department

Urban Design, Urban Planning, city planning, Landscaping, Environmental Studies, Sociology
Urban Geography, Urban Economy, Housing, Geographic Information systems, urban renewal
and rehabilitation of historic and heritage sites.

Electrical Power and Machines Engineering Department

Fundamentals of Electrical Engineering, Electrical Machines, Electric Power Systems, High
Voltage Engineering, Power Electronics, Protection and Switchgear Engineering, Electrical
Measurements and Testing, Control of Power Systems.

Electronics and Communication Engineering Department
Electrical Materials, Electronic Measurements, Electronic Engineering, Electronic Circuits,
Communications, Electromagnetic Waves, Electrical Testing, Integrated Circuits.

Computer and Systems Engineering Department

Computer Organization, Software Engineering, Computer Networks, Computer Applications,
Industrial Measurements and Testing, Systems Engineering, Automatic Control, Artificial
Intelligence and Applications.

Structural Engineering Department

Structural Analysis, Design of Concrete Structures, Design of Steel Structures, Properties Testing
and Strength of Materials and Quality Control, Geotechnical and Foundation Engineering,
Construction Engineering and Project Management.

Irrigation and Hydraulics Engineering Department

Irrigation and Drainage Engineering, Fluid Mechanics, Hydraulics, Water Structures Design,
Inland Navigation and Harbour Engineering, Engineering Hydrology, Water Resources
Engineering and Water Management, Dams and Tunnels Engineering.

Public Works Engineering Department

Surveying and Geodesy, Photogrammetry and Remote Sensing, Traffic Engineering, Sanitary
Engineering, Environmental Engineering, Transportation Planning, Highway and Airport
Engineering, Railway Engineering.

Article (4): Teacher Support and Development Center, Faculty of Engineering
Ain Shams University

The mission of the Teacher Support and Development Center (TSDC) is to produce education
didactics modules, adopt the most advanced technological tools to satisfy Sustainable Development
Goals (SDGs) and commit to continuous growth in a challenging environment.TSDC aims to make the
most out of the available resources and uncover potential capabilities. Our academic teachers are
keen to abide by the highest levels of cultural values and ethical priorities and boost creativity and
innovation of academic teachers while respecting a sense of belonging.

The Teacher Support and Development Center is responsible for:

1. Doing research on the teaching and learning process in different programs at the faculty.

Page | 11



N

Encouraging teachers to adopt new teaching technologies and strategies such as CDIO
(Conceive, Develop, Implement and Operate).

Providing support to include Sustainable Development Goals (SDGs) in the curricula of
different programs.

Providing support in the implementation of other Engineering skills such as team working,
communication skills, critical thinking, etc.

Developing and maintaining several teacher manuals, such as code of conduct, manual for
different activities during the teaching process.

Organizing training for continuous development.

Developing administration staff involved with the students.

Teaching the general courses to the faculty students.

Article (5): ProgramSteering Committee
The Program Steering Committee is assigned for oneacademic year by the Faculty Council after the

recommendation of the Concerned Department for Specialized Programs or the Concerned
Departments for the Inter-Disciplinary Programs.

The Program Steering Committee is responsible for:

1.

2.
3.
4

All administration aspects concerned with the program students.

Following up the academic advising for the program students.

Following the study plan for each student until completing the program requirements.
Administration of the course equivalence for students transferred from other programs or
from other faculties. The decision of the course equivalence is done by the concerned
department teaching this course.

Following the educational process in cooperation with the Continuous Improvement &
Quality Assurance Unit inside the Faculty and reviewing the reports on the instructors.
Planning course offering in the beginning of every semester.

Holding collegial Meetings with representatives from the departments teaching courses for
the program.

Article (6): Education and Student Affairs Committee
The Education and Students Affairs Committee is responsible forstudying all issues related to
students, such as:

1.

L ooNOU R WN

Investigating individual students’ requests, and excuses for study periods or exams.
Investigating individual students’ complaints.

Investigating students’ admission cases and rules.

Investigating students’ transfer requests from other universities.

Approving students’ requests for inter-program transfers.

Students’ affairs processes and procedures.

Promoting students’ activities.

Coordinating students’ Field Training.

Any other related issues to students’ affairs.

All recommendations of the Education and Students’ Affairs Committee are presented to the Council
of the Faculty of Engineering for final approval.

The issues related to students’ affairs are escalated to the University level in two tracks:

1.

Ain Shams University Education and Students’ Affairs Committee for students enrolled in the
Specialized Programs.
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2.

Ain Shams University Programs Board for students enrolled in the Inter-Disciplinary
Programs.

Article (7): Programs Administration Board
The Programs Administration Board is responsible for:

1.

Lo NOU R WN

Strategic Planning of the Programs.

Marketing activities for the Programs.

Conducting feasibility studies of opening and freezing Academic Programs.

All financial issues related to the operation of the Programs.

Academic Development of the Programs.

Any exception to the rules in the Faculty Bylaws and Regulations.

International Cooperation with other universities.

Suggesting policies to maintain the teaching and learning quality in the Programs.
Reviewingreports of the Programs Steering Committees, and reports of the Education and
Student Affairs Committee.

10. Handling general appeals from students regarding specific courses.
11. Any other issues related to the operation of the programs.

All recommendations of the Programs Administration Board are presented to the Council of the
Faculty of Engineering for final approval.

Article (8): Procedure to add/freeze Programs

Any Department at the Faculty of Engineering, Ain Shams University can propose a New
Specialized Program within the Discipline of this department. More than one department
can jointly propose new Inter-Disciplinary Program.

Any group of 3 faculty members including at least one Professor at the Faculty of
Engineering, Ain Shams University can also submit a proposal for a new program.

The Program proposal should be submitted including all program information as in these
bylaws in addition to a feasibility study of the industry and society need for the graduates of
the new program. The proposal should also include a review of the available resources inside
Ain Shams University to run this program.

All proposals should be submitted to the Programs Administration Board which studies the
proposal and submits a recommendation to the Faculty Council.

Once approved by the Faculty Council, it is forwarded to the Supreme Council of Universities
through Ain Shams University and then added to these bylaws.

The Faculty Council can, based on the recommendation of the Programs Administration
Board, freeze a Program  temporarily  or permanently if  necessary.
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Part B: Admission Regulations
Article (9): Enrollment Requirements and Scholarship System

The Faculty of Engineering, Ain Shams University is a Public University. It offers Higher
Education in Specialized Programs for Free (Scholarship from the Government) based on the
Egyptian Constitution. The students who benefit from this Free Educaiton are those who
have completed The Egyptian High School Diploma (Thanaweya Amma) or equivalent, and
enrolled to the Faculty of Engineering through the National Coordination Office in the same
year of achieving this Diploma or equivalent. The student keeps his Free Education as long as
he fulfills the conditions mandated by the Egyptian Laws for Universities and these Bylaws.
All Programs in these Bylaws are offered with the Credit-Hour System.

Programs in these Bylaws are divided into two categories: Specialized and Inter-Disciplinary.
The Free Education students are allowed to be enrolled in the Specialized Programs,
whereas the Inter-Disciplinary Programs (previously known as New Programs) have separate
Tuition Fees decided by the Faculty Council every year.

Students who are not enrolled directly to the Faculty of Engineering, Ain Shams University,
through the National Coordination Office, but has achieved the minimum Engineering Sector
requirement, can join the Inter-Disciplinary Programs paying the separate Tuition Fees
decided by the Faculty Council every year.

Students who are enrolled directly to the Faculty of Engineering, Ain Shams University,
through the National Coordination Office, can join the Inter-Disciplinary Programs paying the
separate Tuition Fees.

The Council of the Faculty of Engineering, Ain Shams University can award extra scholarships
for students who have achieved a minimum GPA, or students with limited financial abilities,
according to the rules announced by the Council every year.

The topThirty students in the Egyptian High School Diploma (Thanaweya Amma -
Mathematics Section), are fully exempted from paying any tuition fees if they join the Inter-
Disciplinary Programs students. To maintain this exemption in the following semesters, the
student should maintain a minimum GPA of 3.3 in every semester, otherwise the student
will lose this privilege and the other rules will apply.

If the Free Education student fails to achieve a minimum Semester GPA of 2.0 for 4
consecutive main semesters, he can be exceptionally allowed to register courses for 2 more
semesters paying the separate Tuition Fees decided by the Faculty Council at the year of
registering the course.

If a student enrolled in any of the Specialized Programs fails a course two times, he is
allowed to register this course again for 4 more times paying the separate Tuition Fees
decided by the Faculty Council every year at the year of registering the course.

Free Education students are allowed to register in the required courses to achieve the
degree awarding requirements for his program. Any registered Credit Hours beyond the
Program required Credit Hours for any reason is charged the separate Tuition Fees decided
by the Faculty Council every year at the year of registering the course

Free Education students can only register courses in the main semesters. However, they can
register courses in the summer semester paying the separate Tuition Fees decided by the
Faculty Council every yearat the year of registering the course.

Free Education students have to register a minimum of 12 Credit hours every main
semester.
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Any student not enrolled to the Faculty of Engineering, Ain Shams University can register any
number of courses paying the separate Tuition Fees decided by the Council of Ain Shams
University every year at the year of registering the course. This student is given a Transcript
of the courses he has registered in,showing his grades. By any means, he is not awarded a
Bachelor Degree from the Faculty of Engineering, Ain Shams University.

Article (10): Placement Tests to newly admitted students.

The study at the Faculty of Engineering requires minimum level of English Language and
Mathematics. The Faculty Council can organize a placement test for the students enrolled to the
Faculty in English and Mathematics. The Faculty Council can ask the students who fail these tests to
take zero credit courses in order to have equal opportunity with other students.

A placement test in Mathematics will be organized for all accepted students except students with an
Egyptian High School Diploma (Thanaweya Amma) or IGCSE Certificate. A placement test in English
will be organized for all accepted students. The Education and Student Affairs Committee can study
any changes in these rules according to the study needs.

Article (11): Tuition Fees for Inter-Disciplinary Programs

Tuition fees, set per Credit Hour, are specified yearly by the Faculty Council based on the
announced Inflation rate. The Faculty Council has to announce these fees before the start of
the Academic year.

The tuition fees are paid every semester (the first and second main semesters) based on the
number of credit hours registered by the student, with a minimum of the correspondence of
educational service fees of 12 CH each semester, unless the number of credit hours
remaining for the fulfilment of the degree is less than that, in which case the student should
pay the actual number of registered credit hours.

The student pays a fee equivalent to 1 CH every main semester for the extracurricular
activities inside the campus.

The educational service fees for the Summer semester are determined based on the actual
number of credit hours registered by the student.

Course Registration is not final until the student pays the educational service fees for the
semester.

Article (12): Enrollment to Programs

The Council of the Faculty of Engineering establishes general rules for admission to the
programs considering the student preferences and the principle of equal opportunities as
the basis for the admission of students to these programs, taking into consideration the
available capacity.

Free Education students who are enrolled in the Specialized Programs can join the Inter-
Disciplinary Programs provided that they achieve a minimum GPA of 3.85 without paying the
extra fees associated with the Inter-Disciplinary Programs. They can keep this scholarship as
long as they maintain the minimum GPA of 3.85.

Students enrolled in the Inter-Disciplinary Programs can join the Specialized
Programsprovided that they achieve a minimum GPA of 3.7. The Programs Administration
Board can lower this limit based on the available capacity of the Specialized Programs.
Students enrolled to the Inter-Disciplinary Programs enjoy the following advantages:
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0 Can transfer to the Faculty of Engineering, Ain Shams University if his High School
Grade qualifies him to join any Faculty of Engineering at a Public University
regardless of the rules of the Geographical Region Distribution.

0 Access to new and modern Programs which are needed nowadays in the job market.

Program Selection on Admission to the Faculty.

0 Possibility to join the Specialized Programs of their choice according to the rules set
yearly by the Council of the Faculty of Engineering.

0 Guaranteed a maximum number of 80 students in the lecture rooms and 40
students in the tutorial classes.

o

0 Possibility to register courses in the summer semester.

Article (13): Student Transfers from other Universities
Students enrolled in a Faculty of Engineering at another Public university are allowed to be
transferred to the Faculty of Engineering, Ain Shams University, if they fulfil the following conditions:

The student must be transferring to Level 1 only from another equivalent level. It is not
allowed to transfer students from higher levels to Level 1.

The student must have a minimum GPA of 2.3 in the Freshman Year if he is transferred from
a Credit-Hour System or a minimum Grade of “Good” if he is transferred from a Semester-
Based System.

It is not allowed to transfer students who are dismissed from their Faculty because of
exceeding the maximum number of academic probation or failures.

Transfer requests are processed at Ain Shams University Administration.

The Education and Student Affairs Committee can study any changes in these rules according to the
study needs.

Transfers to Specialized Programs:

Student transferred to Specialized Programs must be registered in the mainstream system in
his home university.

The student must have been awarded the Egyptian High School Diploma (Thanaweya Amma)
from a school within the Geographical Area of Ain Shams University.

The student place of accommodation lies within the Geographical Area of Ain Shams
University. This has to be recorded in the student National ID and it has to be more than 12
months old.

The student is not allowed to change his place of accommodation to another address
outside the Geographical Area of Ain Shams University as long as he is a student enrolled at
the Faculty of Engineering, Ain Shams University.

It is not allowed to transfer students from another University in Greater Cairo (Cairo,
Shoubra, Helwan, Matareya).

The student is not allowed to use the University Accommodation City as long as he is a
student enrolled at the Faculty of Engineering, Ain Shams University.

Maximum number of transferred students to Level 1 isnot more than 5% of the total number
of students in the same level at the Faculty of Engineering, Ain Shams University.

The applying students are ranked in a descending order based on their grades in the
Freshman year or marks in the preparatory year. If two students are equal, then the High
School Diploma mark is considered.
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To join a certain program, the student grade must be more than the minimum grade of this
program for the Faculty of Engineering, Ain Shams University students.

The students are distributed among different programs based on a special coordination
provided that the maximum number of transferred students is not than 5% of the total
number of students in the same level in this program.

The student maintains his scholarship of 136 CH.

Transfers to Inter-Disciplinary Programs:

It is possible to transfer students from any Faculty of Engineering at a public university to the
Inter-Disciplinary Programs and pay the applicable Fees.

It is possible to transfer students from higher levels to Level 1, but with a maximum of 68 CH
or their equivalence from the Semester-Based System.

The student pays equivalence fees of Two Credit Hours as administration fees to process the
equivalence request.

Transfers from the Military Technical College:

The student must have resigned or dismissed for medical reasons only.

To transfer to Freshman Year, the student musthave achieved the National Coordination
Office minimum limit for the Faculty of Engineering, Ain Shams University to join the
Specialized Programs, and minimum limit of Public Faculty of Engineering to join the Inter-
Disciplinary Programs on the same year that he has obtained the Egyptian High School
Diploma (Thanaweya Amma).

To transfer to a higher level, an equivalence is performed for his courses.

Transfers from Non-Engineering Faculties:

The student must have achieved the National Coordination Office minimum limit for the
Faculty of Engineering, Ain Shams University to join the Specialized Programs, and the
minimum limit of Public Faculty of Engineering to join the Inter-Disciplinary Programs on the
same year that he has obtained the Egyptian High School Diploma (Thanaweya Amma).
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Part C: Study Regulations based on Credit Hour System

The articles in this Part regulates the course teaching, learning and assessment throughout the
programs. These articles are based on the 2014 Terms of Reference for the design of Credit-Hour
Programs for undergraduate level published by the Engineering Sector Committee, Supreme Council
of Universities on 3" of May 2014.

Article (14): Programs’ System

The official teaching Language is English, and the Faculty of Engineering will ascertain the
student's English Language proficiency. Textbooks, assignments, and examinations are all in
English.

The Programs follow the Credit-Hour (CH) system. This is a measure of the contact hours
between the teachers and the student per semester. One Credit Hour is equivalent to the
course Contact Hours as follows:

0 One Hour weekly lecture for a semester of 15 weeks.

0 Two Hours weekly tutorial for a semester of 15 weeks.

0 Three Hours weekly Laboratory work for a semester of 15 weeks.

One Contact Hour is divided into 50 minutes actual teaching and 10 minutes break.

For each course and Program in this curriculum, the European Credit Transfer and
Accumulation System (ECTS) is given as a numerical descriptive value of qualification
expressed in terms of Student Work Load (SWL). It is defined as “the number of working
hours typically required to complete the learning activities of course units in order to
achieve their expected learning outcomes”. This system was adopted through the Bologna
declaration in 1999 at the University of Bologna in Italy to facilitate the mobility of students
through Europe.

The total SWL comprises two components:

0 The structured SWL which is the scheduled teacher-contact hours interventions.

0 The unstructured SWL (USWL) which is the time spent by students in their own self-
study, completing course assignments, and preparing for all types of exams, e.g.
assessment workload.

It has been considered as an essential description of the educational qualification
recommended in the European Higher Education Area as a key element of the Bologna and
Europeans Framework Qualifications in terms of total SWL.

One ECTS credit corresponds to 25 hours of total student working, and each 15-weeks
academic semester should meet 30 ECTS. As an agreed requirement, 750 hours of total SWL
are necessary in a full academic semester, or about 50 hours of total SWL/per week.
Expected values for each semester:

0 16-19CH

0 25-28 Contact hours per week for 15 weeks

0 750 hours of total student work load

0 30ECTS

The distribution of marks is left to course designer to decide. It depends on the nature of the course.

Some courses are theoretical, and therefore give more marks to the exams, and some courses are
more practical and therefore give more marks to the projects, assighnments and labs.
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Article (15): Study Levels

Whenever the student completes 20% of the Program requirements (34 Credit Hours), he will be
transferred from one level to the next (Level O to Level 4). The following Table shows the student
status based on the completed number of achieved Credit Hours.

Table 3 Study Levels and relation to the achieved Credit Hours.

Study Level Student Status Achieved Credit Hours
0 Freshman 0 CH to less than 34 CH
1 Sophomore 35 CH to less than 68 CH
2 Junior 69 CH to less than 102 CH
3 Senior-1 103 CH to less than 136 CH
4 Senior-2 137 CH to less than 170 CH

Article (16): Academic Semesters and Course Registration
e The academic year comprises two main semesters, and one summer semester:

0 First main semester (Fall): Begins on Saturday of the third week ofSeptember and
lasts for 15 weeks of teaching followed by 3 weeks of examinations. Course
registration takes place within 3 weeks before the starting day of the semester.

0 Second main semester (Spring): Begins in February and lasts for 15 weeks followed
by 3 weeks of examination.Course registration takes place within 1 week before the
starting day of the semester.

0 Summer semester: Begins late June or early July and lasts for 7 weeks followed by 1
week of examination.Course registration takes place within 1 week before the
starting day of the semester.

Figure 1 Academic Calendar.
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- Course Registration

e Registration is not final until the full tuition fees of the semester are paid.

¢ New students' enrolment in the programs takes place all year long, after fulfilling all the
programs requirements and paying the enrolment fees, per the student status.

e Registration in the Summer semester is optional.

Article (17): Program Study Duration
e The minimum allowed study duration is nine main semesters.
¢ The maximum allowed study duration is twenty main semesters (ten years), which does not
include frozen semesters for reasons accepted by the Faculty of Engineering Council, after
which the student is dismissed from the programs.
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Article (18): Terms of Course Registration

The student may register courses in the main semesters with a maximum total Credit Hours
according to the following rules (after approval of the Academic Advisor):
0 Up to 21 Credit Hours or 7 courses, whichever is greater for a student with a GPA
larger than or equal to 3.0
0 Up to 18 Credit Hours or 6 courses, whichever is greater for a student with a GPA
larger than or equal to 2.0, but less than 3.0
0 Up to 14 Credit Hours or 5 courses, whichever is greater for a student with a GPA
less than 2.0
The student may register courses in the Summer semester in a maximum total Credit Hours
according to the following rules (after approval of the Academic Advisor):
0 Up to 9 Credit Hours or 3 courses, whichever is greater for a student with a GPA
larger than or equal to 3.0
0 Up to 8 Credit Hours or 2 courses, whichever is greater for a student with a GPA less
than 3.0
The student may register one additional course to the above limits if this will lead to his
graduationafter the approval of the academic advisor, if this course is offered in his
program. For Inter-Disciplinary Programs, the course will be offered even if it is not normally
offered in this academic semester.
Late registration is not final unless there is a vacancy in the course, and the student should
pay additional administrative feesequal to 1 Credit Hour, if applicable, in accordance with
the recommendations of the Education and Students AffairsCommittee and approval of the
Council of the Faculty of Engineering regarding this issue.
It is allowed that Non-Degreestudents can register courses provided that they pay the
applicable regular tuition fees related to these courses. The student will be given a transcript
of the courses he has joined, showing his grades as per these regulations.
Degree and Non-Degree students can register courses as audit in some courses provided
that there is a vacancy in these courses, and after paying the applicable academic service
fee, which is three fourth of the courseregular tuition fees.Audit students are not eligible to
enter the course final exam.

Article (19): Degree Awarding Requirements

To obtain the Bachelor of Science Degree in Engineering, the student must successfully
complete the required Credit Hours in one of the programs according to the requirements
stipulated in Part D, with a GPA at graduation of at least 2.0.

The student must pass all zero-credit courses in his Program.

A graduation project is an essential part of all the programs requirements for graduation.
The graduation project may be completed over two successive semesters, as per the
program requirement, and the student will not graduate unless he fulfills the project pass
requirements. The student must earn at least 130 Credit Hours Level to register for the
graduation project. If the project is divided along two semesters, the student must register
them in their order.

The student must perform FieldTraining for 12 weeks during his study duration.

The student can study a number of courses in another University which has a cooperation
agreement with Ain Shams University regarding the transfer of Credits. This requires prior
approval from the Faculty of Engineering, Ain Shams University. The Credit Hours of these

Page | 20



courses are included in the student's graduation requirements, provided that the total Credit
Hours of these courses do not exceed 68Credit Hours.

Article (20): Field Training

The student must perform FieldTraining for 12 weeks in an industrial or service facility
related to the student's program and must be under the full supervision of the faculty. It is
also possible to perform the training inside the faculty in a similar environment.

The training follow-up will be handled by the academic advisor assigned by the Program
Steering Committee.

Identifying a company official contact person.

The student must submit a technical report to his academic advisor at the end of the training
period.

The company should submit a student's training evaluation form to the academic advisor at
the end of the training period.

The training is divided into periods of 4 weeks at the end of the first, second, and third
levels. (Can be in the fourth level as well — open during the semester)

Training for a period 6 weeks is allowed for only one time during the study duration.

The field training is evaluated on pass / fail basis and does not count in the cumulative GPA
calculation.

The student should pay the supervision fees for the field training at a rate of 2 Credit Hours,
if applicable, each academic year during which he is performing Field Training.

Article (21): Adding and Dropping a course

The student may add courses in the first week of the main semesters, or the first three days
of the summer semester.

The student can drop courseswith refundable fees, if applicable, until the end of the second
week of the main semesters or the end of the first week of the summer semester.

Adding or Dropping course(s) should not violate the minimum and maximum number of
Credit Hours registered per semester.

Article (22): Withdrawal from a course

The student may withdraw from any course within the first ten weeks of the main semesters
or the first five weeks for the Summer semester.

The student does not fail the withdrawn course, provided that the withdrawal application
and approval are finalized within the time limit mentioned in the previous point.

The student gets a (W) grade for the withdrawn course and is allowed to register that course
(full attendance and performing all activities including examinations) in a following
semester.

For elective courses, the student is allowed to change it in a following semester if he fails to
pass it or withdraws from it. This is subject to the approval of the academic advisor and the
requirements of his program.

For non-scholarship students, the tuition fees for this course will not be refunded for
withdrawn courses. The next time the student registers this course, he will have to pay its
fees in full. The student, who withdraws from a whole semester without registering any
course must pay the minimum tuition fees which is equivalent to 12 CH.
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For scholarship students, the Credit Hours of the withdrawn course are deducted from his
scholarship. The student will be allowed to register this course one more time for free.

Article (23): Incomplete course

If a student does not attend the final exam of the course in a semester with an excuse that is
accepted by the Student Affairs Committee and approved by the Council of the Faculty of
Engineering, the course is considered Incomplete.

The student will get a grade (l) in the course until the exam is carried out in that course. If
the student fails to attend the final exam at the next available date, the student will get a
grade (F) in that course. Grade (I) will not count in the student’scumulative GPA.

At the next available examination date, the student takes the exam, after paying a re-
examination fees equivalent to one Credit Hour, if applicable. The marks of this final exam
are added to the semester-work marks to calculate the overall grade of this course.

Article (24): Student Evaluation

The marks of each course are distributed as percentages of the total mark, divided into
Course Activities, Mid-Term Exam, Practical Exam, and Final Exam.

The student must attend at least 75% of all course contact hours to be allowed to attend the
course final examination.

For the student to pass a course, the minimum mark that must be earned in the final exam is
30% of the total exam marks, otherwise the student will fail the course irrespective of the
total marks he earned in the course and he will get an F grade in this course. This clause
does not apply to the courses with no final exam.

The student fails the course if he obtains an F grade (less than 60% of the course marks) or
was not allowed to attend the final examination because of exceeding the absence
percentage or cheating ... etc or did not attend the final examination without submitting a
prior excuse that is accepted by the Education and Student Affairs Committee and approved
by the Council of the Faculty of Engineering.

Zero-Credit courses are marked as Pass or Fail. The student gets a grade but does not
contribute to the cumulative GPA. To pass the course, the student should get at least 60% of
the course total marks.

Article (25): Course Grades

The GPA of each course is calculated based on the marksa student collects during his study of this
course (Student Activities — Mid Term Exam — Practical Exam — Final Exam). The following table
shows how to calculate the GPA based on the collected marks. The student must get a minimum
Grade D in order to pass the course and be considered in the calculation of the Cumulative GPA.
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Table 4 Course grades and equivalent GPA.

Marks % Collected Grade Points
More than 97% A+ 4.0
93% to less than 97% A '
89% to less than 93% A- 3.7
84% to less than 89% B+ 33
80% to less than 84% B 3.0
76% to less than 80% B- 2.7
73% to less than 76% C+ 2.3
70% to less than 73% C 2.0
67% to less than 70% C- 1.7
64% to less than 67% D+ 13
60% to less than 64% D 1.0
Less than 60% F 0.0

For other courses where the student is registered as a listener (audit), or is only required to pass
(zero credit courses), are not included in the cumulative GPA, the course grades will be as follows:

Table 5 Grades of zero credit courses.

Grade Explanation
AU Listener (Audit)
P Pass
F Fail
w Withdrawn
I Incomplete

Article (26): Course Repeating
* The student can repeat a course for improvement if his grade satisfies the minimum passing
requirement, according to the following rules:

0 The student gets the higher grade of the course after repeating. This grade is the
one that will be accounted for in the cumulative GPA, on condition that the
improvement should be shown in the student's transcript.

0 The maximum number of times that the student can repeat for repeating is five
times during his study duration, except for improving courses with the purpose of
getting out of the academic probation or satisfying the graduation requirements.

0 The student should pay the full credit hours fees for the improving course.

e If the student fails a course (gets F grade), he should repeat the course (full attendance and
performing all activities including examinations), according to the following rules:

0 The maximum grade of the repeated course is B+.

0 The student gets the grade of the course after repeating. This grade is the one that
will be accounted for in the cumulative GPA, on condition that the repeating should
be shown in the student's transcript.

0 The student should pay the full credit hours fees for the repeated course.

e If a student repeats a course, he is required to repeat all course assessment criteria and will
be completely re-evaluated. The course grade is calculated from scratch.
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Article (27): Study Dismissal and Academic Probation

A student gets an academic probation if his cumulative GPA at any main semester is less
than 2.0.

A student will be dismissed from the Faculty of Engineering, Ain Shams University if he gets
cumulative GPA less than 2.0 in six consecutive semesters excluding Summer Semesters. If
the student’s cumulative GPA exceeds 2.0 in any semester including summer semester, then
the number of consecutive academic probation is reset.

The student will be dismissed from the Faculty of Engineering, Ain Shams University if he
fails to achieve the graduation requirements during the maximum study duration, which is
ten years.

The student who is exposed to study dismissal due to his inability to raise his cumulative
GPA to at least 2.0 will be offered an additional and final chance to register in 2 consecutive
main semesters and a summer semester to raise his cumulative GPA to at least 2.0 and
achieves the graduation requirements, provided that he has successfully completed at least
80% of the total number of credit hours required for graduation and there is a chance for
the student to raise his cumulative GPA to at least 2.0.

Article (28): Calculation of the Cumulative Grade Point Average (GPA)

Course points achieved by the student are calculated as the number of Credit Hours of this
course multiplied by the course grade points according to Table 4.

In any semester, the total points earned by the student are calculated as equal to the sum of
the courses points the student earned in this semester.

The Cumulative GPA at the end of any semester is calculated as the total points achieved by
the student in all courses studied divided by the total number of Credit Hours of these
courses, taking into consideration the rules relevant to the repeated and improved courses.

Grade Points * Credit Hours
Cumulative GPA = Ycourses

Y courses Credit Hours

The Semester GPA is calculated as the total points achieved by the student in his courses of
this semester divided by the total number of Credit Hours of these courses.

The Graduation Cumulative GPA is the Cumulative GPA at Graduation, after fulfilling all the
graduation requirements. The student cannot get the degree unless he achieves at least a
cumulative GPA of 2.0.

The ranking of the graduate is determined based on the Graduation Cumulative GPA. In case
of equal Graduation Cumulative GPA between two or more students, the ranking will be
based on their total accumulative marks, taking into consideration the rules relevant to the
repeated and improved courses.

The student's Transcript should include all registered courses during the study duration,
including these he failed, withdrew from, or improved.

Article (29): Declaration of Honor

For a student to achieve the declaration of honor, he has to fulfill the following conditions:
0 Maintain a cumulative GPA of 3.3 throughout his study at the Program.
0 Does not fail any course throughout his study at the Program.
0 Did not get any penaltythroughout his study at the Faculty

Page | 24



Article (30): Minimum Number of Students for Course Opening

The minimum number of students required to open a course is 10 students, or 75% of the
number of students registered in this program level, whichever is less.

The minimum number of students required to open an elective course is 5 students or 25%
of the number of students in this program level, whichever is less.

Course opening is subject to the availability of teaching staff and the proper allocation of
facilities.

The Programs Administration Board may provide exceptions to these limits if there is a
necessity.

Article (31): Academic Advisor

Every student is assigned an Academic Advisor who follows-up the student academic
progress and assists him in selecting the courses each semester.
There can be more than one Academic Advisor in the Program based on the number of
students enrolled in the Program.
The Program Academic Advisor is responsible for:

0 Helping the student to choose his academic path and helps him to select courses

each semester.

0 Helping the student with the choice of the Field Training.

0 Helping the student with the choice of concentration and graduation project.
The Academic Advisor may ask the student to repeat courses which he has already passed or
ask him to register in additional courses to raise his cumulative GPA to that required for
graduation.

Article (32): Appeals

The student can submit an appeal to review his course marks within a week from grades
announcement, and after paying the required fees in accordance with the faculty regulations
regarding this issue.

In case of general complaint from a course result, the concerned committee reviews the
students’ marks and give a decision regarding the marks of this course.

Article (33): Student Transfer between Credit Hour System and Semester-
Based System

It is possibleto transfer students from another Engineering program with semester-based
system (either inside or outside the Faculty of Engineering, Ain Shams University) to any of
the programs in these regulations, according to the admission regulations in Part B.

Course equivalence will be performed between the courses already the student passed in
the Semester-Based program and the equivalent courses in the programsoffered here.

The following table is used to calculate the equivalent grades when transferring the student
from the Semester-Based system to the Credit-Hour system.
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Table 6 Equivalent grades when moving from Semester Based System to Credit Hour System.

From To
Semester Based System Credit-Hour System
Equivalent Percentage Points Grade
More than 95% 4.0 A+
90% to less than 95% ' A
85% to less than 90% 3.7 A-
80% to less than 85% 33 B+
75% to less than 80% 3.0 B
71% to less than 75% 2.7 B-
68% to less than 71% 2.3 C+
65% to less than 68% 2.0 C
60% to less than 65% 1.7 C-
55% to less than 60% 13 D+
50% to less than 55% 1.0
Less than 50% 0.0 F

Article (34): General Provisions

These regulations apply to the newly admitted students to the Faculty of Engineering, Ain
Shams University starting Fall 2018 semester.

Current students at the Faculty of Engineering can join these Programs and an equivalence
can be made for the courses they have already passed.

For any topic not covered by these regulations, the applicable Law of Universities and its
amendments are taken as a reference, and if not covered by the Law, then it should be
presented to the Programs Administration Boardto take the appropriate
recommendation(s)for presentation to the Council of the Faculty of Engineering for approval
before submission to the University Council.
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Part D: Details of the Offered Programs

Ain Shams University, upon the request of the Faculty of Engineering Council, awards the Bachelor of
Science (B.Sc.) Degree in one of the Programs listed in Table 7, which are the Programs offered by
the Faculty of Engineering, Ain Shams University. The programs are divided into Specialized and
Inter-Disciplinary programs.

Table 7 List of Undergraduate Programs offered by the Faculty of Engineering, Ain Shams University.

1 | Design and Production Engineering Program
Mechanical 2 | Mechanical Power Engineering Program

n Engineering 3 | Automotive Engineering Program

g 4 | Mechatronics Engineering Program

téo Arch'ltectl.JraI 5 | Architectural Engineering Program

o Engineering

E Electrical 6 | Electrical Power and Machines Engineering Program
" .2 Engineering 7 | Electronics and Communication Engineering Program
g §_ 8 | Computer and Systems Engineering Program
ED Civil 9 | Structural Engineering Program
& . . 10 | Water Engineering and Hydraulic Structures Program
> Engineering P
o 11 | Utilities and Infrastructure Program
é 12 | Materials Engineering Program
.go g 13 | Manufacturing Engineering Program
S g) 14 | Mechatronics Engineering and Automation Program

g 15 | Landscape Architecture Program

> 16 | Environmental Architecture and Urbanism Program

E 17 | Housing and Urban Development Program

% 18 | Communication Systems Engineering Program

"Dﬁ 19 | Energy & Renewable Energy Engineering Program

% 20 | Computer Engineering and Software Systems Program

< 21 | Building Engineering Program

22 | Civil and Infrastructure Engineering Program

According to the Supreme Council of Universities Terms of Reference for Undergraduate Engineering
Programs, the courses in any program are divided into the following categories:

University requirements.
Faculty requirements.
Discipline requirements.
Program requirements.

i e

Table 8 shows the distribution of Credit Hours among different requirements for both Specialized
and Inter-Disciplinary programs. For Inter-Disciplinary Programs, the 114 Credit Hours are divided
between the different disciplines constituting this Program.

Table 8Division of Credit Hours among the four requirements.

University Faculty Discipline Program
requirements requirements requirements requirements
Specialized 63-80CH 51-34CH
Programs 14 CH 42 CH 37.5% - 47.5% 30% — 20%
Inter-Disciplinary 8.5% 24% 114 CH
Programs 67.5%
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Figure 2 shows the different levels of competences as published in National Academic Reference
Standards (NARS-2018). These Levels of competences determine the allocation of courses in
different competency level with respect to the level requirements.

ARS

NATIONAL ACADEMIC REFERENCE STANDARDS (NARS-2018)

NARS NARS ARS ARS
Design &
Production
Mechanical —> Power Energy
Standards for Generic / Architecture \AW

Ain Shams »|  Standards for L7 T o

K . X . Building
University Engineering _—
students students \ Electrical
Civil

Figure 2 Different Levels of Competences as per NARS 2018, as published by NAQAAE.

Table 9 summarizes the overall data about the programs included in these bylaws. The rest of this
Part D will show the list of standards for each level and the courses required to a achieve these
standards for each program.
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Table 9 List of overall data about the programs.

Credits and SWL

Total Contact Hours

4 Requirements %

Type of Courses %

# Program NC T T EcTs [ SWL | Lec | Tut | Lab | TT | UR | FR | DR | PR | S5 | BM | BS | EK | BE | EA | PT
1 | Design and Production Engineering 60 | 170 297 7425 | 127 | 88 65 | 280 | 8 25| 37 |30 |82 24 12' 4.1 2:' 38' 53
2 | Mechanical Power Engineering 60 | 170 | 297 7425 127 | 93 54 (274 | 8 | 25| 37 |30 (82| 24 12' 4.1 22' Zf' 5.6
3 | Automotive Engineering 61 | 170 | 291 7275 129 | 85 66 [280| 8 |25 | 37 |30 |82 24 12' 4.1 38' 288' 5.0
4 | Mechatronics Engineering 61 | 170 | 297 7425 128 | 94 | 58 | 280 | 8 | 25| 37 |30 (82| 24 12' 4.1 38' 2:' 5.6
5 | Architecture Engineering 62 | 170 299 7475 93 | 162 | 21 |275| 8 25 | 37 | 30 |10.0| 2.4 158' 4.1 255' 2:' 5.8
6 | Electrical Power& Machines 61 | 170 300 7500 130 | 98 36 | 264 | 8 25| 35 | 32|82 24 22' 4.1 38' 265. 5.3
7 | Electronics and Communications 61 | 170 | 300 7500 130 | 90 | 47 | 267 | 8 | 25| 35 |32 82| 24 251' 4.1 ZZ' ZZ' 5.3
8 | Computer and Systems Engineering 62 1701298 | 7450 | 130 | 84 | 49 | 263 8 | 25| 35 | 32|82 24 2;' 4.1 265. 2;' 5.3
9 | Structural Engineering 68 17211277 | 6925 | 1351 105 | 27 | 267 8 | 25| 39 | 28|80 23 2;' 4.0 23' 2;' 5.0
10 | Water Engineering and Hydraulic Structures | 69 | 172 297 7425 139 | 101 | 31 | 271 | 8 251 39 | 28 |81 2.3 2;' 4.1 2:' 2:' 4.1
11 | Utilities and Infrastructure 66 | 172 279 6975 134 | 104 | 28 | 266 | 8 25| 39 | 28 80| 23 2;. 4.0 2:' 2;3' 7.0
12 | Materials Engineering 62 | 170 | 295 7375 129 | 80 | 62 | 271 | 8 | 25 67 82| 24 2;' 4.1 2?' 286' 5.3
13 | Manufacturing Engineering 62 | 170 | 298 7450 129 | 84 | 63 | 276 | 8 | 25 67 82| 24 ZS' 4.1 2:' Zj' 4.1
14 | Mechatronics Engineering and Automation 58 | 170 | 299 7450 130 | 93 57 | 280 | 8 | 25 67 82| 24 12' 4.1 38' 2:' 5.3
15 | Landscape Architecture 63 | 170 | 300 7500 90 | 168 | 21 [ 279 | 8 | 25 67 82| 24 2;' 4.1 Zf' 227' 5.3
16 | Environmental Architecture and Urbanism 65 | 170 | 298 7450 94 | 161 | 21 |276 | 8 | 25 67 82| 24 2;' 4.1 2?' 2:' 53
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17 | Housing and Urban Development Program 62 | 170 | 300 7500 92 | 164 | 21 |277| 8 | 25 67 82| 24 2;)' 4.1 ZZ' 38' 5.3
18 | Communication Systems Engineering 60 | 170 | 300 7500 127 | 92 | 47 | 266 | 8 | 25 67 82| 24 Zé). 4.1 259' 258' 4.9
7500 67 20. 29. | 28.

19 | Energy and Renewable Energy Engineering 60 | 170 | 300 126 | 99 36 {260 | 8 | 25 82| 24 6 4.1 - 3 4.4
170 | 300 | 7500 | 130 | 80 62 | 272 67 20. 28. | 29.

20 | Computer Engineering & Software Systems 58 s 25 82| 24 0 4.1 3 7 5.0

21 | Building Engineering 62 | 170 | 300 7500 125 | 111 | 28 | 264 | 8 | 25 67 82| 24 281' 4.1 2?' ZZ' 4.7

22 | Civil and Infrastructure Engineering 66 | 170 | 300 7500 130 | 111 | 29 | 270 | 8 | 25 67 82| 24 251' 4.1 Zf' 23' 4.7

NC Total number of Courses UR University Requirement SS Social Sciences & Humanities

CH Credit Hour FR Faculty Requirement BM Business Management

ECTS European Credit Transfer System DR Discipline Requirement BS Math & Basic Sciences

SWL Student Work Load PR Program Requirement EK Engineering Knowledge

Lec Lectures BE Basic Engineering Sciences

Tut Tutorials EA Engineering Applications & Design

Lab Laboratory PT Project and Training

T Total
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University Requirements

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 concerned with the rise of the Arabian

Civilization and the Historical Heritage of the Egyptian Society, and 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:

0. Aware ofnational, 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 coursesplanned 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 10 List of University requirements courses.

Code Course Title Credits and SWL Contact Hours

CH | ECTS | SWL | Lec | Tut | Lab | TT

ASU011 |Technical English Language 0| n/a| n/a|nfaln/a|n/a|n/a
ASU111 |Human Rights 2 2 50 2 1 0|3
ASU112 |Report Writing & Communication skills 3 4 100 | 2 2 0| 4
ASU113 | Professional Ethics and Legislations 3 4 100 | 2 2 0| 4
ASU114 |Selected Topics in Contemporary Issues 2 2 50 2 0 0 2
- ASU Elective (1) 2 3 75 2 1 0|3

- ASU Elective (2) 2 2 50 2 0 0|2
Total 14| 17 | 425 | 12 | 6 0 |18

Pool of ASU Elective (1) Courses
ASU321 |Innovation and Entrepreneurship 2 3 75 2 1 0 3
ASU322 |Language Course — can accept equivalent certificates | 2 3 75 2 1 0 3
ASU323 |Introduction to Accounting 2 3 75 2 1 0 3
ASU324 | History of Engineering & Technology 2 3 75 2 1 0|3
Pool of ASU Elective (2) Courses

ASU331 |Human Resource Management 2 2 50 2 0 0 2
ASU332 | History of Architecture 2 2 50 2 0 0|2
ASU333 |Introduction to Marketing 2 2 50 2 0 0|2
ASU334 | Building Safety and Fire Protection 2 2 50 2 0 0|2
ASU335 | Literature and Arts 2 2 50 2 0 0 2
ASU336 |Business Administration 2 2 50 2 0 0 2

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

For ASU322 — Language course, any non-English language is accepted including Arabic. If a student
has an equivalent certificate, he is exempted from taking this course. Examples of equivalent
certificates: TOEFL, IELTS ... etc.

History of Architecture Course is not eligible for students enrolled in Architecture Engineering
Program, Landscape Architecture Program, Environmental Architecture and Urbanism Program, and
Housing and Urban Development Program.

Page | 31



Faculty Requirements

All the programs offered at the Faculty of Engineering, Ain Shams University 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):

Al.

A2.

A3.

A4.
AS5.
A6.
A7.
A8.

A9.

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

Develop and conduct appropriate experimentation and/or simulation, analyze 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.

A10.Acquire and apply new knowledge; and practice self, lifelong and other learning strategies.

To achieve these Intended Learning Outcomes, a set of courses must be completed as a Faculty
Requirement. These courses are divided into Basic Science Courses and Basic Engineering Courses.
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Table 11 List of Faculty requirements courses.

Code Course Title Credits and SWL Contact Hours
CH | ECTS | SWL | Lec | Tut | Lab | TT
PHMO011 |Basic Mathematics 0| n/fa | nf/a|n/a|n/a|n/a|n/a
PHMO012 |Mathematics (1) 3 5 125 | 3 2 0 5
PHMO013 |Mathematics (2) 3 5 125 | 3 2 0 5
PHMO021 |Vibration and Waves 3 5 125 | 3 1 1 5
PHMO022 |Electricity and Magnetism 3 5 125 | 3 1 1 5
PHMO031 |Statics 3 5 125 | 2 2 1 5
PHMO032 |Dynamics 3 5 125 | 2 2 1 5
PHMO041 |Engineering Chemistry 3 5 125 | 2 1 2 5
PHM111 |Probability and Statistics 2 4 100 | 2 2 0| 4
ENG111 |Training 0| n/a | n/a|n/a|n/a|n/a|n/a
MDP081 |Production Engineering 3 5 125 | 2 0 3 5
MDPO11 |Engineering Drawing 3 6 150 | 1 3 2 6
CEPO11 | Projection and Engineering Graphics 3 6 150 | 1 3 2 6
CSEO31 | Computing in Engineering 2 4 100 | 2 0 0 2
ENGO11 |Fundamentals of Engineering 2 4 100 | 2 1 0 3
- Structures and Properties of Materials Elective 2 4 100 | 2 1 1 4
- Engineering Economy Elective 2 4 100 | 2 1 0 3
- Project Management Elective 2 4 100 | 2 1 0 3
Total 42| 76 |1900| 34 | 23 | 14 |71
Pool of Structures and Properties of Materials Elective Courses
MDP151 |Structures and Properties of Materials 2 4 100 | 2 1 1 4
EPM211 |Properties of Electrical Materials 2 4 100 | 2 1 1 4
CES151 |Structures and Properties of Construction Materials 2 4 100 | 2 1 1 4
Pool of Engineering Economy Elective Courses
MDP231 |Engineering Economy 2 4 100 | 2 1 0 3
ARC471 |Feasibility Studies 2 4 100 | 2 1 0 3
ARC463 |Renewable Energy Systems and Economics 2 4 100 | 2 1 0 3
UPL271 |Society and Housing Economics 2 4 100 | 2 1 0 3
UPL472 | Urban Economics 2 4 100 | 2 1 0 3
CEI261 Engineering Economics and Management 2 4 100 | 2 1 0 3
CES172 |Engineering Economics and Finance 2 4 100 | 2 1 0 3
Pool of Project Management Elective Courses
MDP232 |Industrial Project Management 2 4 100 | 2 1 0 3
ARC371 |Architecture Project Management 2 4 100 | 2 1 0 3
EPM411 |Project Management for Electrical Engineering 2 4 100 | 2 1 0 3
CSE441 |Software Project Management 2 4 100 | 2 1 0 3
CES171 |Construction Management 2 4 100 | 2 1 0 3
CES271 |Project Management Essentials 2 4 100 | 2 1 0 3

A placement test in Mathematics will be conducted for all admitted students except students with
an Egyptian High School Diploma (Thanaweya Amma) or an International General Certificate of
Secondary Education (IGCSE). If the student passes this test, then he will be exempted from taking
Basic Mathematics Course. The Basic Mathematics course is a pre-requisite for all Faculty
requirements courses.

Discipline Requirements
According to the National Academic Reference Standards (NARS-2018), each discipline graduate
(Mechanical — Architectural — Electrical — Civil), has to meet specific competences.
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Mechanical Engineering Reguirements

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

B1m. Model, analyze and design physical systems applicable to the specific discipline by

B2m.

B3m.
B4m.

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.
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.

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

Table 12 List of Basic Mechanical Engineering Requirements courses.

Code Course Title Credits and SWL Contact Hours
CH|ECTS | SWL | Lec | Tut | Lab | TT

PHM112 |Differential Equations and Numerical Analysis 4 6 150 | 3 2 0 5
PHM131 |Rigid body dynamics 2 100 | 2 1 1 4
MEP111 |Thermal Physics 2 4 100 | 1 2 0 3
MEP211 |Thermodynamics 4 6 150 | 3 2 1 6
MEP212 |Heat Transfer 4 8 200 | 2 2 3 7
MEP221 | Fluid Mechanics and Turbo-Machinery 4 7 175 | 3 2 1 6
MEP231 | Measurement and Instrumentation 2 5 125 | 1 0 3 4
MDP111 |Mechanical Engineering Drawing 3 6 150 | 1 3 2 6
MDP112 |Machine Construction 3 5 125 | 2 2 0 4
MDP211 |Machine Elements Design 4 8 200 | 3 2 2 7
MDP212 | Mechanics of Machines 4 6 150 | 3 3 1 7
MDP311 |Mechanical Vibrations 4 7 175 | 3 2 1 6
MDP152 | Metallurgy and Material Testing 3 5 125 | 3 1 1 5
MDP251 |Casting and Welding (1) 3 4 100 | 2 2 1 5
MDP181 | Manufacturing Technology (1) 3 5 125 | 3 0 2 5
MCT211 |Automatic Control 3 5 125 | 3 1 1 5
MCT311 |Hydraulics and Pneumatics Control 3 5 125 | 3 1 1 5
EPM116 |Electrical Circuits and Machines 4 6 150 | 3 2 1 6
ECE215 |Introduction to electronics 2 4 100 | 2 1 1 4

Mechanical Engineering Requirement Elective 2 4 100 | 2 1 1 4

Total 63| 110 (2750 | 48 | 32 | 24 | 104
Pool of Mechanical Engineering Requirement Elective

MDP331 |Maintenance Planning and Scheduling 2 4 100 | 2 1 0 3
MEA261 |Introduction to Automotive 2 4 100 | 2 2 4
MCT312 |Industrial Automation 2 4 100 | 2 1 1 4
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Architectural Engineering Requirements
In addition to the Competencies for all Engineering Programs the BasicArchitectural Engineering
graduate must be able to (B-Level):

Bla. 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.

B2a. 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.

B3a. Generate ecologically responsible, environmental conservation and rehabilitation designs;
through understanding of: structural design, construction, technology and engineering
problems associated with building designs.

B4a. 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.

B5a. 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 Intended Learning Outcomes, a set of courses must be completed as a Basic
Architectural Engineering Requirement.

Table 13 List of Basic Architectural Engineering Requirements courses.

Code Course Title Credits and SWL Contact Hours
CH|ECTS | SWL | Lec | Tut | Lab | TT
ARC111 |Principles of Architecture Design Studio 3 6 150 | 1 5 0 6
ARC112 |Creativity and Design Studio 4 8 200 | O 8 0 8
ARC211 |Building Type Design Studio 4 8 200 | O 8 0 8
ARC321 |Theory and Philosophy of Contemporary Architecture | 3 5 125 | 3 0 0 3
ARC131 |History of Arts and Architecture (1): Ancient Civilizatio | 3 4 100 | 3 0 0 3
ARC132 | History of Arts and Architecture (2): History of Islamic
and Wyestern Architecture 2 ! 3 > 1251 2 2 0 4
ARC141 |Architectural Representation 3 5 125 | 1 4 0 5
ARC151 |Building (1): Conventional Construction Systems 3 5 125 | 2 3 0 5
ARC152 |Building (2): Finishing Works 3 5 125 | 2 3 0 5
ARC351 Workmg Design (1):.Execut|on Drawings Coordination, 3 6 150 | 1 4 0 5
annotation and Coding
ARC352 Worl'<|'ng Pe5|gn (2): Blow-Ups Detailing, items 3 6 150 | 1 4 0 5
specifications and BOQs
ARC261 | Control of Thermal Environment 2 3 75 1 2 0 3
UPL211 |Context and Place Design Studio 4 8 200 | O 8 0 8
UPL212 | Principles of Urban Design and Landscape 3 4 100 | 2 2 0 3
UPL311 |Urban and Landscape Design Studio 4 8 200 | O 8 0 8
UPL221 |History and Theory of Urbanism 3 4 100 | 2 2 0 4
UPL331 |Planning and Urban Upgrading 3 5 125 | 1 4 0 5
CES115 |Structural Analysis for Architecture Engineering 2 4 100 | 1 2 0 3
CES225 |Concrete and Steel Structures 3 5 125 | 2 2 0 4
CEP113 |Surveying 2 4 100 | 1 1 1 3
MEP241 | Technical Installations 2 3 75 1 2 0 3
General Architectural Requirements Total 63| 110 (2750 27 | 74 | 1 | 101
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Electrical Engineering Requirements
In addition to the Competencies for all Engineering Programs the BasicElectrical Engineering
graduate must be able to (B-Level):

Ble. Apply general knowledge about generation, transmission and distribution of electrical
power system.

B2e. Select and analyze appropriate control techniques for electrical/electronic engineering
systems.

B3e. Design and implement elements, modules, sub-systems or systems using technological
and professional tools.

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

B5e. ldentify needs, plan and manage resources, and gather information for solving a specific
electrical/electronic problem and document and communicate this solution efficiently.

To achieve these Intended Learning Outcomes, a set of courses must be completed as a
BasicElectricalEngineering Requirement.

Table 14 List of BasicElectricalEngineering Requirements courses.

Code Course Title Credits and SWL| Contact Hours
CH | ECTS | SWL | Lec | Tut | Lab | TT
PHM113 |Differential and Partial Differential Equations 3 5 125 | 3 2 0 |5
PHM121 |Modern Physics and Quantum Mechanics 3 5 125 | 3 1 1|5
PHM122 | Physics of Semiconductors and Dielectrics 3 5 125 | 2 2 0| 4
EPM111 | Electrical Circuits (1) 4 7 175 | 3 2 1|6
EPM112 |Electromagnetic Fields 3 5 125 | 3 1 0|4
EPM113 |Electrical measurements 3 5 125 | 2 2 115
EPM213 |Energy and Renewable Energy 3 6 150 | 3 1 1|5
ECE211 |Electronics 3 5 125 | 3 1 1|5
ECE251 |Signals and Systems Fundamentals 4 6 150 | 3 2 0 |5
ECE252 |Fundamentals of Communication Systems 3 6 150 | 2 2 0|4
CSE111 |Logic Design 3 5 125 | 3 1 115
CSE131 |Computer Programming 3 6 150 | 3 0 2 |5
CSE211 |Introduction to Embedded Systems 3 5 125 | 2 2 2 | 6
CSE271 |System Dynamics and Control Components 4 6 150 | 3 2 1|6
CSE371 | Control Engineering 3 5 125 | 2 1 114
MEP214 |Thermal Power Engineering 3 5 125 | 2 2 0| 4
Electrical Engineering Elective 3 6 150 | 2 2 0| 4
Electrical Circuits Elective 3 6 150 | 2 2 0|4
Networks Elective 3 5 125 | 2 2 0|4
General Electrical Requirements Total 60 | 104 (2600 | 48 | 30 | 12 |90
Pool of Electrical Engineering Elective Courses
EPM214 |Electrical Systems Simulation 3 6 150 | 2 1|5
CSE212 | Computer Organization 3 6 150 | 2 2 0 |4
Pool of Electrical Circuits Elective Courses
EPM212 | Electrical Circuits (2) 3 6 150 | 2 2 1|5
ECE212 | Digital Circuits 3 6 150 | 2 2 0|4
Pool of Networks Elective Courses
ECE352 |Telecommunication networks 3 5 125 | 2 2 0|4
CSE351 |Computer Networks 3 5 125 | 2 2 0 |4
CSE353 |Industrial Networks 3 5 125 | 2 2 115

Page | 36



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

Blc. 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.

B2c. 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 Harbors; or any other emerging field relevant to the discipline.

B3c. Plan and manage construction processes; address construction defects, instability and
quality issues; and maintain safety measures in construction and materials.

B4c. Deal with biddings, contracts and financial issues including project insurance and
guarantees; and assess environmental impacts of civil engineering projects.

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

Table 15 List of Basic Civil Engineering Requirements courses.

Code Course Title Credits and SWL Contact Hours
CH|ECTS | SWL | Lec | Tut | Lab | TT
PHM112 | Differential Equations and Numerical Analysis 4 6 150 | 3 2 0 5
CES111 | Structural Mechanics (1) 4 4 100 | 3 2 0 5
CES112 | Structural Mechanics (2) 4 4 100 | 3 2 0 5
CES211 |Structural Analysis (1) 3 3 75 2 2 0 4
CES212 |Structural Analysis (2) 3 3 75 2 2 0 4
CES221 | Concrete Design (1) 2 3 75 2 1 0 3
CES222 | Concrete Design (2) 2 3 75 2 1 0 3
CES223 | Design Principles 1 2 50 1 1 0 2
CES321 |Design of Concrete Floors 3 4 100 | 2 2 0 4
CES322 |Design of Concrete Halls 3 4 100 | 2 2 0 4
CES341 |Design and Behavior of Steel Structures (1) 3 5 125 | 2 2 0 4
CES342 |Design and Behavior of Steel Structures (2) 3 5 125 | 2 2 0 4
CES152 |Properties and Testing of Materials 2 4 100 | 2 1 1 4
CES251 | Concrete Technology (1) 3 4 100 | 2 2 2 6
CES252 | Concrete Technology (2) 3 4 100 | 3 1 1 5
CES261 |Geology and Geotechnical Engineering 2 3 75 2 1 1 4
CES262 | Geotechnical Engineering (1) 2 3 75 2 1 1 4
CES361 |Geotechnical Engineering (2) 2 3 75 2 1 0 3
CEP111 |Plane Surveying (1) 2 4 100 | 2 1 1 4
CEP112 |Plane Surveying (2) 3 5 125 | 2 1 2 5
CEP211 |Topographic Surveying (1) 2 5 125 | 2 1 1 4
CEI111 Fluid Mechanics 2 4 100 | 2 1 1 4
CEI112 |Hydraulics (1) 20 4 1002 |1]1]| 4
CEI211 | Hydraulics (2) 2 4 100 | 2 1 1 4
CEl221 Irrigation and Drainage Engineering 4 5 125 | 3 2 0 5
CEI131 | Civil Drawings 2 5 125 | 1 3 0 4
Total 68 | 103 [2575| 55 | 39 | 13 | 107
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Program #1: Design and Production Engineering Program

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 needs to be modernized as well.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 pathafter 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 todesign and produceall
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.

Program Concentrations
The program qualifies graduates to work as Design and Production engineers. The graduate can be
specialized in one of the following four concentrations:

Mechanical Design

Industrial Engineering and Operations Management
Materials Engineering

Manufacturing Engineering

PN E

The program concentration is achieved by 12 credit hours including 6 credit hours of courses and 6
credit hours of the graduation project, all related to the specific concentration.

1. Mechanical Design: Graduates are more specialized in the design of mechanical systems.
Graduates demonstrate additional abilities to model, analyze, and design mechanical components
and systems using the most up-to-date tools of integrated systems.

2. Industrial Engineering and Operations Management: Graduates are more specialized in Industrial
engineering and operations management. Graduates demonstrate additional abilities to analyze,
design, integrate, operate, evaluate, control, automate, and implement methods and techniques to
manage industrial systems.

3. Materials Engineering: Graduates are more specialized in materials engineering. Graduates
demonstrate additional abilitiesto select, prepare, analyze, treat, and test materials for specific
applications.

Page | 38



4. Manufacturing Engineering: Graduates are more specialized in manufacturing processes.
Graduates demonstrate additional abilities to select and link different manufacturing processes to
certain design requirement to achieve desired levels of quality, product and process performance.

Agreements with another University
The program is not yet partnered with another university.

Program ILOs

In addition to the competences for all Engineering Programs (A-Level) and the competencies for the
Mechanical Discipline (B-Level), the Design and Production Engineering Program graduate must be
able to (C-Level):

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

C2. Design systems, machines, tools, and products implementing proper standards and
developing the necessary calculations, construction and working drawings

C3. Implement basics of industrial engineering to analyze, plan and design production systems.

C4. Select materials suitable for specific application.

C5. Demonstrate additional abilities related to the field of the concentration within Design and
Production Engineering as listed below.

Concentration Graduate attributes

Mechanical design C5a. Demonstrate additional abilities to model, analyze, and
design mechanical components and systems using the most up-
to-date tools of integrated systems.

Industrial C5b. Demonstrate additional abilities to analyze, design,

Engineering integrate, operate, evaluate, control, automate, and implement
methods and techniques to manage industrial systems.

Materials C5c. Demonstrate additional abilities to select, prepare, analyze,

Engineering treat, and test materials for specific applications.

Manufacturing C5d. Demonstrate additional abilities to select and link different

manufacturing processes to certain design requirement to
achieve desired levels of quality, product and process
performance.

Required Courses
In order to get a Bachelor of Science Degree in this program, and to satisfy the Program ILOs, the
following set of courses need to be completed.
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Table 16 List of Design and Production Engineering Program Requirements courses.

Code Course Title Credits and SWL Contact Hours
CH |ECTS|SWL | Lec | Tut |Lab | TT
Ain Shams University Requirements 14 17 [ 425 |12 | 6 0 18
Faculty of Engineering Requirements 42 76 |1900| 34 |23 |14 | 71
Mechanical Engineering Requirements 63 | 110 |2750| 48 | 32 | 24 | 104
MDP312 |Mechanical System Design 3 5 125 | 2 2 2 6
MDP381 |Theory of Metal Forming 3 5 125 | 2 2 1 5
MDP382 |Theory of Metal Cutting 3 5 125 | 2 2 1 5
MDP383 | Metal Forming Machines, Technology and Dies 3 5 125 | 2 2 1 5
MDP384 | Metal Cutting Machines and Technology 3 6 150 | 2 2 2 6
MDP481 | Design of Tools and Production Facilities 3 4 100 | 2 2 0 4
MDP482 | Metrology and Measuring Instruments 4 8 200 | 3 0 5 8
MDP483 | Computerized Numerical Control Machine Tools 2 4 100 | 2 1 1 4
MDP332 | Work Study 3 6 150 | 2 2 0 4
MDP333 | Operations Research 3 6 150 | 2 2 0 4
MDP431 |Operations Management 3 6 150 | 2 2 0 4
MDP432 | Facilities Planning 3 7 175 | 2 2 0 4
MDP433 | Quality Control 3 5 125 | 2 2 0 4
Design & Production Concentration Elective (1) 3 5 125 | 2 2 1 5
Design & Production Concentration Elective (2) 3 5 125 | 2 2 1 5
MDP401 | Mechanical Design & Production Graduation 3 6 150 | 1 0 6 7

Project (1)

MDP402 | Mechanical Design & Production Graduation 3 6 150 | 1 0 6 7
Project (2)

Program Requirements Total | 170 | 297 | 7425|127 | 88 | 65 | 280

Pool of Mechanical Design Concertation Elective Courses

MDP411 |Introduction to Finite Elements 3 5 125 | 2 2 0 4
MDP412 | Noise and Vibration Control 3 5 125 | 2 2 1 5
MDP413 | Design Optimization 3 5 125 | 3 1 1 5
MDP414 |Product Design and Development 3 5 125 | 2 2 1 5
MDP415 |Selected Topics in Mechanical Design 3 5 125 | 2 2 1 5
Pool of Industrial Engineering Concertation Elective Courses
MDP434 | Quality Systems and Assurance 3 5 125 | 2 2 0 4
MDP435 | Industrial Systems Modelling and Simulation 3 5 125 | 2 0 3 5
MDP436 |Production Planning and Control 3 5 125 | 2 2 0 4
MDP437 | Ergonomics 3 5 125 | 2 2 0 4
Pool of Materials Engineering Concertation Elective Courses
MDP256 |Phase Transformation and Heat Treatment 3 5 125 | 2 2 2 6
MDP451 | Failure Analysis 3 5 125 | 3 0 1 4
MDP452 | Material and Process Selection 3 5 125 | 3 0 1 4
MDP453 | CompositesTechnology 3 5 125 | 3 0 1 4
MDP454 | Corrosion 3 5 125 | 3 0 1 4
MDP455 |Renewable Materials 3 5 125 | 2 2 2 6
Pool of Manufacturing Concertation Elective Courses
MDP484 | Product Life Cycle Management 3 5 125 | 2 1 2 5
MDP485 | Advanced Topics in CNC Machine Tools 3 5 125 | 2 2 1 5
MDP486 |Selected Topics in Manufacturing 3 5 125 | 2 1 2 5
MDP487 |Computer Integrated Manufacturing 3 5 125 | 2 2 1 5
MDP488 | Advanced Manufacturing Technology 3 5 125 | 2 2 0 5
MDP489 |Selected Topics in Forming 3 5 125 | 2 1 2 4
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Proposed Study Plan

PHMO012 | Mathematics (1) 3 5 125 | 3 2 0 | 5 | Eng/Math
PHMO021 | Vibration and Waves 3 5 125 | 3 1 1 5 | Eng/Math
PHMO31 | Statics 3 5 125 | 2 2 1 | 5 | Eng/Math
MDPO11 | Engineering Drawing 3 6 150 | 1 3 2 | 6
PHMO041 | Engineering Chemistry 3 5 125 | 2 1 2 |5 Eng
CSE031 | Computing in Engineering 2 4 100 | 2 0 0|2

Total 17| 30 | 750 | 13 | 9 6 |28

- semeste2

PHMO013 | Mathematics (2) 3 5 125 | 3 2 0 | 5| PHMO12
PHMO022 | Electricity and Magnetism 3 5 125 | 3 1 11]5
PHMO032 | Dynamics 3 5 125 | 2 2 1 |5 | PHMO031
CEPO11 |Projection and Engineering Graphics 3 6 150 | 1 3 2 | 6
MDPO081 | Production Engineering 3 5 125 | 2 0 3 1|5 Eng
ENGO11 |Fundamentals of Engineering 2 4 100 | 2 1 0 |3

Total 17| 30 | 750 | 13 | 9 7 |29

MDP151 | Structures and Properties of Materials 2 4 100 | 2 1 1 | 4 | PHM041
PHM131 | Rigid body dynamics 2 4 100 | 2 1 1 | 4 | PHMO032
MEP111 | Thermal Physics 2 4 100 | 1 2 0 | 3 | PHMO41
MDP111 | Mechanical Engineering Drawing 3 6 150 | 1 3 2 | 6 | MDPO11
MDP181 | Manufacturing Technology (1) 3 5 125 | 3 0 2 | 5| MDP081
EPM116 | Electrical Circuits and Machines 4 6 150 | 3 2 1|6
Total 16| 29 | 725 |12 | 9 7 |28
- semested
PHM111 | Probability and Statistics 2 4 100 | 2 2 0|4
MEP211 | Thermodynamics 4 6 150 | 3 1 1 | 5| MEP111
. . PHMO031
MDP112 | Machine Construction 3 5 125 | 2 2 0|4 MDP111
MDP212 | Mechanics of Machines 4 6 150 | 3 3 1 |7 | PHM131
MDP152 | Metallurgy & Material testing 3 5 125 | 3 1 1 | 5| MDP151
Elective (1) 2 2 50 2 1 0 |3
Total 18| 28 | 700 | 15 | 10| 3 |28

MDP231 | Engineering Economy 2 4 100 | 2 1 0|3

PHM112 | Differential Equations and Numerical Analysis | 4 6 150 | 3 2 0 | 5| PHMO13

MEP212 | Heat Transfer 4 8 |200 | 2 2 3 | 7 | MEP211

MDP211 | Machine Elements Design 4 8 200 | 3 2 2 | 7 | MDP112

MDP251 | Casting and Welding (1) 3 4 100 | 2 2 1 | 5| MDP152
Total 17| 30 | 750 | 12 | 9 6 |27




Code Course Title Credits and SWL| Contact Hours Pre-
CH|ECTS | SWL [ Lec | Tut | Lab | TT | requisites
Semester 6
MDP232 | Industrial Project management 2 4 100 | 2 1 0|3
MEP221 | Fluid Mechanics and Turbo-Machinery 4 7 175 | 3 2 1 | 6 | MEP111
MEP231 | Measurement and Instrumentation 2 5 125 | 1 0 3 | 4 | MEP211
MDP311 | Mechanical Vibrations 4 7 175 | 3 2 1 | 6 | PHM032
Mechanical Requirement Elective 2 4 100 | 2 1 0|3
ASU112 |Report Writing & Communication skills 3 4 100 | 2 2 0| 4
Total 17| 31 | 775 | 13 8 5 |26
Semester 7
. PHMO013
MDP333 | Operations Research 3 6 150 | 2 2 0|4 PHM111
MCT211 | Automatic Control 3 5 125 | 3 1 1 |5 | MEP211
ECE215 |Introduction to Electronics 2 4 100 | 2 1 11|14
MDP312 | Mechanical System Design 3 5 125 | 2 2 2 6 | MDP211
MDP383 | Metal Forming Technology, Machines and Dies | 3 5 125 | 2 2 1 | 5| MDP181
. . MDP181
MDP384 | Metal Cutting Machines and Technology 3 6 150 | 2 2 2 | 6 MDP211
Total 17| 31 | 775 |13 | 10| 7 |30
Semester 8
MDP381 | Theory of Metal Forming 3 5 125 | 2 2 1 | 5| MDP181
MDP382 | Theory of Metal Cutting 3 5 125 | 2 2 1 |5 | MDP181
MDP332 | Work Study 3 6 150 | 2 2 0 4 | PHM111
. . MCT211
MCT311 |Hydraulics and Pneumatics Control 3 5 125 | 3 1 115 MEP221
Design & Production Concentration Elective (1) | 3 5 125 | 2 2 115
ASU Elective (2) 2 2 50 2 1 0|3
Total 17| 28 | 700 | 13 | 10 | 4 |27
Semester 9
MDP483 | Computerized Numerical Controlled Machines | 2 4 100 | 2 1 1 | 4 | MDP382
MDP482 | Metrology and Measuring Instruments 4 8 200 | 3 0 518
MDP431 | Operations Management 3 6 150 | 2 2 0 | 4 | MDP331
Design & Production Concentration Elective (2) | 3 5 125 | 2 2 115
MDP401 Me'chanical Design & Production Graduation 3 6 150 | 1 0 6 | 7 Elec(1)
Project (1)
ASU114 |Selected Topics in Contemporary Issues 2 2 50 2 0 0|2
Total 17| 31 | 775 |12 | 5 | 13 |30
Semester 10
ASU111 |Human Rights 2 2 50 2 1 0|3
MDP432 | Facilities Planning 3 7 175 | 2 2 0 | 4 | MDP333
MDP433 | Quality Control 3 5 125 2 2 0 4 | PHM111
MDP481 | Design of Tools and Production Facilities 3 4 100 | 2 2 0 | 4 | MDP382
MDP402 Me.chanical Design & Production Graduation 3 6 150 | 1 0 6 | 7 | MDPa01
Project (2)
ASU113 | Professional Ethics and Legislations 3 4 100 | 2 2 0|4
Total 17| 27 | 675 | 11| 9 6 |26
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Program #2: Mechanical Power Engineering Program

Program Description

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 behavior 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 positions:

1. A Power Generation Station

An Air Conditioning Company

Petroleum Prospecting and Service Companies

Food Factories

A Water Desalination Plant

Paper and Textile Factories

Projects employing Heavy Equipment hydraulic and pneumatic machines

NowuhkwnN

Program Concentrations
The program qualifies graduates to work as Mechanical Power engineers. The graduate can be

specialized in one of the following four concentrations:

1. Energy Generation

2. Energy Efficiency and Sustainability
3. Process and Equipment Design

4. Environment, Services and Systems

The program concentration is achieved by 21 credit hours including 15 credit hours of courses and 6
credit hours of the graduation project, all related to the specific concentration.

1. Energy Generation: This is the concentration for the graduate engineer to work in power
generation stations. Petroleum Prospecting and Service Companies relies on such graduate for
operation and maintenance of their power houses in the prospection field. The core of this
concentration also includes the transmission of energy, desalinated water for industrial activities and
human needs local production of energy in remote areas, economical aspects of energy generation
from fossil and nuclear fuels. It additionally includes systems to provide vehicle propulsions in
automotive and aircrafts, power handling and energy storage, heat recovery boilers. The core of this
concentration is the build-up and operation of internal combustion engines and externally added
heat engines.

The graduation project should focus on the construction details and the performance maps of the
turbines, compressors, pumps, boilers and other parts of thermal power plants and internal
combustion engines. Other examples of graduation projects can be energy generation for domestic
uses and compressor work requirements for cooling loads in air conditioning projects.
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2. Energy Efficiency and Sustainability: This is the concentration for the graduate engineer to work
in the power stations that rely on renewable energies such as wind farms, stations of solar
collectors, water tidal and wave energy. This graduate is also directed to the work on energy
management and energy storage. The core of this concentration includes the efficient use of energy,
clean energy technology, renewable energies, incineration systems, energy recovery and renewable
fuels. This is the concentration for the graduate engineer to work in management departments of
large projects as well as in the control sections of power generation plants. The graduate is also
required to work in water desalination units.

The graduation project should focus on the design and testing of all possible uses of renewable
energies. The different configurations of solar concentrators can be examined, and the different
techniques of biomass use are required to be highlighted. In addition, the different mechanisms of
delivering power from the water tidal and wave energies can be compared. Other examples of
graduation projects can be the design and operation of a refrigeration and air conditioning system
that is driven by renewable energy resources.

3. Process and Equipment Design: This is the concentration for the graduate engineer to work in the
heavy equipment field of utilization in the construction and infra-structure projects. This graduate
will be also involved in the control systems of factories. The graduate of this concentration works in
air-conditioning companies, food factories that involve refrigeration or deep freezing. The graduate
may be also involved in medicine industry. The graduation project should focus on the construction
and performance evaluation of fan coils, metallic pipes configurations that are found in heat
exchangers and refrigeration units. The core of this concentration includes Industrial control,
management, design and selection and matching of equipment, modeling of systems, integration of
equipment, innovative prototypes of machinery, quality and safety of mechanical systems.

The graduation project should focus on the fluid flow features of hydraulic and pneumatic systems in
addition to highlighting their aspects upon getting used in the automatic control processes. Other
examples of graduation projects can be design and selection of air conditioning equipment.

4. Environment, Services and Systems: This is the concentration for the graduate engineer to
minimize the pollution from Power stations. The graduate is required to operate and maintain the
different equipment such as the furnaces of steam generation that is needed in textile factories and
food companies. The graduate is also required for Petroleum Prospection and Service Companies
and Projects that use electrical generators with Diesel Engine Coupling. The graduate is also needed
for the air-conditioning requirements for building services. The core of this concentration includes
smart systems, maintenance heating ventilation and air conditioning as related to building services
and petroleum pipelines as related to petroleum industry services in addition to water distribution
systems.

The graduation project should focus on the numerical simulation or the measurements of the
performance parameters of the energy service systems. Other examples of graduation projects can
be heating, ventilation and air-conditioning systems, plumbing systems, automation and monitoring
of advanced systems, design and cathodic protection of petroleum pipelines.

5. Nuclear Reactors: This is the concentration for the graduate engineer to work in nuclear power
generation stations. The national projects rely on such graduate for operation and maintenance of
their power generation systems as produced from nuclear energy resources. The core of this
concentration also focuses on the thermal hydraulics associated with the operation of nuclear
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reactors. Special care is devoted to the nuclear safety. Care is additionally given to overcoming the
corrosion problems in the nuclear reactor metallic structures as well as the technologies of the
management of the waste disposal. Aligned with the general thermal designs for the transmission of
energy, this concentration handles the heat transfer calculations of the steam generation systems
and the critical heat fluxes to the water-steam containers. The concentration also deals with the
economical aspects of such energy generation from nuclear fuels.

The graduation project should focus on the construction details and the performance maps of the
turbines, pumps, boilers and other parts of nuclear power plants. Other examples of graduation
projects can be the design of heat recovery boilers, heat exchangers and steam pipes in addition to
the ventilation and air conditioning systems in nuclear power plants.

Agreements with another University
The program is not yet partnered with another university.

Program ILOs
In addition to the competences for all Engineering Programs (A-Level) and the competencies for the

Mechanical Discipline (B-Level), the Mechanical Power Engineering Program graduate must be able
to (C-Level):

C1. Describe the performance parameters of power producing and power absorbing machines

C2. Determine the rates of heating or cooling associated with the engineering processes.

C3. List the Main Causes of Power Losses in Engines, Turbines, Compressors and Pumps

C4. Analyze the different causes of power loss that is associated with industrial activities

C5. Identify the functional relationships of the parts installed to control the output of power
equipment

C6. Select the proper size of an engine or a pumping machine for the delivery purposes in
industry, power generation and domestic use.

C7. Choose the optimum operating conditions for the heat and mass transport media to
accomplish the highest efficiency of energy utilization

C8. Perform the dimensional analysis required to assure the matching among the different
components of engines and power stations

C9. Use Engineering Soft-wares to simulate the flow field and predict the thermal structures of
mechanical power systems.

C10. Demonstrate additional abilities related to the field of the concentration within Mechanical
Power Engineering as listed below.

Concentration Graduate attributes

Energy Generation C10a. Demonstrate additional abilities to select and link different
systems that provide the energy for the industrial and domestic
use.

Energy Efficiency and | C10b. Demonstrate additional abilities to manage the power

Sustainability supply and enhance the efficiency of energy conversion.

Process and C10c. Demonstrate additional abilities to analyze, design,

Equipment Design integrate and operate the different energy sub-systems.

Environment, C10d. Demonstrate additional abilities to devote the proper

Services and Systems | system to fit the required function in the industrial integrity.

Nuclear Energy C10e. Nuclear Reactors Demonstrate additional abilities to

Technology operate and maintain thermal and hydraulic systems in nuclear
power plants.
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Required Courses
In order to get a Bachelor of Science Degree in this program, and to satisfy the Program ILOs, the
following set of courses need to be completed.

Table 17 List of Mechanical Power EngineeringProgram Requirements courses.

Code Course Title Credits and SWL Contact Hours

CH |ECTS|SWL | Lec|Tut|Lab| TT

Ain Shams University Requirements 14 17 [ 425 |12 | 6 0 18

Faculty of Engineering Requirements 42 76 |1900| 34 |23 |14 | 71

Mechanical Engineering Requirements 63 | 110 |2750| 48 | 32 | 24 | 104
MEP311 |Combustion 3 6 150 | 2 2 1 5
MEP312 |Fundamentals of Internal Combustion Engines 3 6 150 | 2 2 1 5
MEP313 | Thermal Power Plants 3 6 150 | 2 2 1 5
MEP314 |Power Plant Technology 4 6 150 | 3 2 0 5
MEP411 | Control Systems of Internal Combustion Engines 3 6 150 | 2 2 1 5
MEP321 |Incompressible Flow Machines 3 6 150 | 2 2 1 5
MEP322 | Compressible Flow Machines 3 6 150 | 2 2 1 5
MEP331 | Digital Control 2 4 100 | 2 0 1 3
MEP332 | Process Control 3 6 150 | 2 2 1 5
MEP341 |Refrigeration and Air Conditioning 3 5 125 | 2 2 0 4
Mechanical Power Concentration Elective (1) 3 5 125 | 2 2 0 4
Mechanical Power Concentration Elective (2) 3 5 125 | 2 2 0 4
Mechanical Power Concentration Elective (3) 3 5 125 | 2 2 0 4
Mechanical Power Concentration Elective (4) 3 5 125 | 2 2 0 4
Mechanical Power Concentration Elective (5) 3 5 125 | 2 2 0 4
MEP491 | Mechanical Power Graduation Project (1) 3 6 150 | 1 2 4 7
MEP492 | Mechanical Power Graduation Project (2) 3 6 150 | 1 2 4 7

Program Requirements Total | 170 | 297 | 7425|127 | 93 | 54 | 274

Pool of Energy Generation Concentration Elective Courses
MEP412 |Heat Engines 3 5 125 | 2 2 0 4
MEP413 |Gas Fueled Engines 3 5 125 | 2 2 0 4
MEP414 |Biomass and Waste Conversion Technology 3 5 125 | 2 2 0 4
MEP423 |Hydro-Tidal and Wave Energies 3 5 125 | 2 2 0 4
MEP425 | Aircraft Propulsion 3 5 125 | 2 2 0 4
MEP426 |Solar Energy 3 5 125 | 2 2 0 4
MEP427 |Wind Energy 3 5 125 | 2 2 0 4
MEP444 | Economics of Energy Conversion 3 5 125 | 2 2 0 4
MEP451 |Nuclear Energy 3 5 125 | 2 2 0 4
EPM353 | Power Electronics and Motor Drives 3 5 125 | 2 2 1 5
Pool of Energy Efficiency and Sustainability Concentration Elective Courses
MEP421 |Sustainable Energy 3 5 125 | 2 2 0 4
MEP422 |Energy Storage Technology 3 5 125 | 2 2 0 4
MEP425 | Aircraft Propulsion 3 5 125 | 2 2 0 4
MEP426 |Solar Energy 3 5 125 | 2 2 0 4
MEP427 | Wind Energy 3 5 125 | 2 2 0 4
MEP428 | Hydraulic Transmission 3 5 125 | 2 2 0 4
MEP433 | Management of Mechanical Power Projects 3 5 125 | 2 2 0 4
MEP434 | Water Desalination and Distillation 3 5 125 | 2 2 0 4
MEP444 | Economics of Energy Conversion 3 5 125 | 2 2 0 4
MEP445 Env.ironmental Impact of Mechanical Power 3 5 125 | 2 5 0 4
Projects
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Pool of Process and Equipment Design Concentration Elective Courses

MEP425 | Aircraft Propulsion 3 5 125 | 2 2 0 4
MEP428 | Hydraulic Transmission 3 5 125 | 2 2 0 4
MEP432 | Computational Fluid Dynamics 3 5 125 | 2 2 0 4
MEP433 | Management of Mechanical Power Projects 3 5 125 | 2 2 0 4
MDP435 | Design of Mechanical Power Units 3 5 125 | 2 2 0 4
MEP442 | Thermodynamics of Materials 3 5 125 | 2 2 0 4
MDP411 |Introduction to Finite Elements 3 5 125 | 2 2 0 4
MDP451 |Failure Analysis 3 5 125 | 3 0 1 4
MDP453 | Material and Process Selection 3 5 125 | 3 0 1 4
Pool of Environment Services and Systems Concentration Elective Courses
MEP424 | Water Distribution Networks 3 5 125 | 2 2 0 4
MEP431 |Fire Fighting 3 5 125 | 2 2 0 4
MEP434 | Water Desalination and Distillation 3 5 125 | 2 2 0 4
MEP441 |Applied Building Services Technology 3 5 125 | 2 2 0 4
MEP443 | Petroleum Pipelines 3 5 125 | 2 2 0 4
MEP346 |Refrigerators and AC Systems and Equipment 3 5 125 | 2 2 0 4
MDP333 | Operations Research 3 6 150 | 2 2 0 4
MDP455 | Corrosion 3 5 125 | 3 0 1 4
MCT131 |Introduction to Mechatronics 3 6 150 | 2 2 2 6
MCT233 | Dynamic Modeling and Simulation 3 6 150 | 2 2 1 5
Pool of Nuclear Energy Technology Concentration Elective Courses
MEP422 | Energy Storage Technology 3 5 125 | 2 2 0 4
MEP444 | Economics of Energy Conversion 3 5 125 | 2 2 0 4
MEP445 Env.ironmental Impact of Mechanical Power 3 5 125 | 2 ) 0 4
Projects
MEP451 |Nuclear Energy 3 5 125 | 2 2 0 4
MEP452 |Thermal Aspects of Nuclear Reactors 3 5 125 | 2 2 0 4
MEP453 | Nuclear Reactions and Interaction with Matter 3 5 125 | 2 2 0 4
MEP454 |Radioactive Waste Management 3 5 125 | 2 2 0 4
MEP455 | Methods of Nuclear Risk Analysis 3 5 125 | 2 2 0 4
MDP453 | Material and Process Selection 3 5 125 | 3 0 1 4
MDP455 | Corrosion 3 5 125 | 3 0 1 4
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Proposed Study Plan

PHMO012 | Mathematics (1) 3 5 125 | 3 2 0 | 5 | Eng/Math
PHMO021 | Vibration and Waves 3 5 125 | 3 1 1 5 | Eng/Math
PHMO31 | Statics 3 5 125 | 2 2 1 | 5 | Eng/Math
MDPO11 | Engineering Drawing 3 6 150 | 1 3 2 | 6
PHMO041 | Engineering Chemistry 3 5 125 | 2 1 2 |5 Eng
CSE031 | Computing in Engineering 2 4 100 | 2 0 0|2

Total 17| 30 | 750 | 13 | 9 6 |28

- semeste2

PHMO013 | Mathematics (2) 3 5 125 | 3 2 0 | 5| PHMO12
PHMO022 | Electricity and Magnetism 3 5 125 | 3 1 11]5
PHMO032 | Dynamics 3 5 125 | 2 2 1 |5 | PHMO031
CEPO11 |Projection and Engineering Graphics 3 6 150 | 1 3 2 | 6
MDPO081 | Production Engineering 3 5 125 | 2 0 3 1|5 Eng
ENGO11 |Fundamentals of Engineering 2 4 100 | 2 1 0 |3

Total 17| 30 | 750 | 13 | 9 7 |29

MDP151 | Structures and Properties of Materials 2 4 100 | 2 1 1 | 4 | PHM041
PHM112 | Differential Equations and Numerical Analysis | 4 6 150 | 3 2 0 | 5| PHMO13
PHM131 | Rigid body dynamics 2 4 100 | 2 1 1 | 4 | PHMO032
MEP111 | Thermal Physics 2 4 100 | 1 2 0 | 3 | PHMO41
MDP111 | Mechanical Engineering Drawing 3 6 150 | 1 3 2 | 6 | MDPO11
MDP181 | Manufacturing Technology (1) 3 5 125 | 3 0 2 | 5| MDP081
Total 16| 29 | 725 |12 | 9 6 |27
- semested
PHM111 | Probability and Statistics 2 4 100 | 2 2 0|4
MEP211 | Thermodynamics 4 6 150 | 3 1 5 | MEP211
. . PHMO031
MDP112 | Machine Construction 3 5 125 | 2 2 0|4 MDP111
MDP212 | Mechanics of Machines 4 6 150 | 3 3 1 |7 | PHM131
MDP152 | Metallurgy & Material testing 3 5 125 | 3 1 1 | 5| MDP151
ASU Elective (1) 2 2 50 2 1 0|3
Total 18| 28 | 700 | 15 | 10| 3 |28

MDP231 | Engineering Economy 2 4 100 | 2 1 0|3
MEP212 | Heat Transfer 4 8 200 | 2 2 3 | 7 | MEP211
MDP211 | Machine Elements Design 4 8 200 | 3 2 2 | 7 | MDP112
MDP251 | Casting and Welding (1) 3 4 100 | 2 2 1 | 5| MDP152
EPM116 | Electrical Circuits and Machines 4 6 150 | 3 2 1|6

Total 17| 30 | 750 | 12 | 9 7 |28




Code Course Title Credits and SWL| Contact Hours Pre-
CH|ECTS | SWL [ Lec | Tut | Lab | TT | requisites
Semester 6
MDP232 | Industrial Project management 2 4 100 | 2 1 0|3
MEP221 | Fluid Mechanics and Turbo-Machinery 4 7 175 | 3 2 1 | 6 | MEP111
MEP231 | Measurement and Instrumentation 2 5 125 | 1 0 3 | 4 | MEP211
MDP311 | Mechanical Vibrations 4 7 175 | 3 2 1 | 6 | PHM032
Mechanical Requirement Elective 2 4 100 | 2 1 0|3
MCT211 | Automatic Control 3 5 125 | 3 1 1 |5 | MEP211
Total 17| 32 | 800 | 14 | 7 6 |27
Semester 7
. MEP211
MEP311 | Combustion 3 6 150 | 2 2 1|5 MEP212
MEP312 | Fundamentals of Internal Combustion Engines | 3 6 150 | 2 2 1|5 MEP211
MEP212
MEP211
MEP313 | Thermal Power Plants 3 6 150 | 2 2 115 MEP212
. . MEP211
MEP321 | Incompressible Flow Machines 3 6 150 | 2 2 115 MEP221
MEP331 | Digital Control 2 4 100 | 2 0 1 |3 | MCT211
ECE215 |Introduction to Electronics 2 4 100 | 2 1 1 | 4 | PHMO022
Total 16| 32 | 800 | 12 | 9 6 |27
Semester 8
MEP314 | Power Plant Technology 4 6 150 | 3 2 0 | 5| MEP313
MEP322 | Compressible Flow Machines 3 6 150 | 2 2 115 MEP211
MEP221
. . . e MEP211
MEP341 | Refrigeration and Air-Conditioning 3 5 125 | 2 2 0| 4 MEP212
MEP332 | Process Control 3 6 150 | 2 2 1 |5 | MEP331
. . MCT211
MCT311 | Hydraulics and Pneumatics Control 3 5 125 | 3 1 1|5 MEP221
ASU114 |Selected Topics in Contemporary Issues 2 2 50 2 0 0|2
Total 18| 30 | 750 | 14 | 9 3 |26
Semester 9
MEP411 Con.trol Systems of Internal Combustion 3 6 150 | 2 ) 1 | 5| mMeP312
Engines
. . MEP211
Mechanical Power Elective (1) 3 5 125 | 2 2 0|4 MEP221
Mechanical Power Elective (2) 3 5 125 | 2 2 0 | 4 | MEP221
MEP491 | Mechanical Power Graduation Project (1) 3 6 150 | 1 2 4 |7
ASU111 |Human Rights 2 2 50 2 1 0|3
ASU112 |Report Writing & Communication skills 3 4 100 | 2 2 0|4
Total 17| 28 | 600 | 11 | 11 | 5 |27
Semester 10
Mechanical Power Elective (3) 3 5 125 | 2 2 0 | 4 | MEP221
Mechanical Power Elective (4) 3 5 125 | 2 2 0 | 4 | MEP221
Mechanical Power Elective (5) 3 5 125 | 2 2 0 | 4 | MEP221
MEP492 | Mechanical Power Graduation Project (2) 3 6 150 | 1 2 4 | 7 | MEP491
ASU113 | Professional Ethics and Legislations 3 4 100 | 2 2 0| 4
ASU Elective (2) 2 2 50 2 1 0|3
Total 17| 27 | 575 | 11 | 11 4 |26
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Program #3: Automotive Engineering Program

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 is
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.

Program Concentrations

The program qualifies its graduates to work as automotive engineers by large and students can
select from four fields concentrations to suit the graduate career intentions. As all industrial
automotive product development is carried out in team-based environment, the graduation project
is used to provide a work environment that closely resembles that found in industry where students
work a team composed of many different competencies.

The student may choose three courses where two courses are picked from the same concentration,
and the third course is picked from another concentration. The automotive engineering
concentrations are:

1. Maintenance and Manufacturing:This concentration provides the student with the required
knowledge to construct the layout of an automotive service for optimum jobs handling.
Furthermore, vehicles manufacturing, and assembly production lines are studied to understand the
process workflow in addition to the associated quality control. Additionally, vehicles repair, and
painting techniques are addressed.

2. Performance:This concentration aims to address the modern technologies of commercial vehicles
and earth moving equipment in terms of design and performance. Race cars, in addition to
motorcycles and tricycles, engineering and their components are studied.

3. Powertrain:Engine management is studied in terms of control scheme, sensors, fuel map and
tuning. Engine emissions are analyzed where the components of the exhaust gas are identified and
neutralized. Different alternative fuels are studied while highlighting their main advantages and
disadvantages. Also, vehicle powertrain concepts are dynamics are addressed.

4. Automotive Mechatronics (Autotronics):Considering their vital rule in the present smart vehicles,
different automotive mechatronic systems (e.g. X-By-Wire systems) are introduced and studied
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highlighting their components, control logics, fail-safe and fault-tolerance schemes. Moreover, the
communication (i.e. network) between the different systems and each other is addressed.

Agree

ments with another University

The program is not yet partnered with another university.

Program ILOs
In addition to the competences for all Engineering Programs (A-Level) and the competencies for the
Mechanical Discipline (B-Level), the Automotive Engineering Program graduate must be able to (C-

Level):

C1

C2.

C3.

C4.
C5.

cé.

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

Analyze 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.
Demonstrate additional abilities related to the field of the concentration within Automotive
Engineering as listed below.

Concentration Graduate attributes

Maintenance and C6a. Blueprint an automotive service center and/or workshop
Manufacturing layout and analyze the vehicle production line.

Performance C6b. Identify the main components and design of commercial

vehicles, earth moving equipment, race cars, motorcycles and
tricycles, and analyze their performance.

Powertrain C6c. Define and analyze the general engine control scheme,
identify the possible alternative fuels and demonstrate the
powertrain components and their dynamics.

Automotive C6d. Describe the different automotive mechatronic systems and
Mechatronics programmatically apply the understanding of their control logic
(Autotronics) to exemplary real-life case studies.
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Required Courses
In order to get a Bachelor of Science Degree in this program, and to satisfy the Program ILOs, the

following set of courses need to be completed.

Table 18 List of Automotive EngineeringProgram Requirements courses.

Code Course Title Credits and SWL Contact Hours
CH | ECTS | SWL | Lec | Tut | Lab | TT
Ain Shams University Requirements 14 17 [ 425 |12 | 6 0 18
Faculty of Engineering Requirements 42 | 76 [1900| 34 |23 |14 | 71
Mechanical Engineering Requirements 63 | 110 |2750| 48 | 32 | 24 | 104
MEA211 |Aerodynamics of Road Vehicles 2 4 100 | 2 1 0 3
MEA311 |Automotive Engineering 3 5 125 | 2 2 0 4
MEA312 |Road Vehicle Dynamics 3 5 125 | 2 2 0 4
MEA221 |Vehicle Design & Simulation (1) 3 5 125 | 2 2 0 4
MEA321 |Vehicle Design & Simulation (2) 3 5 125 | 2 2 2 6
MEA331 |Automotive Maintenance Engineering 3 5 125 | 2 0 3 5
MEA431 | Automotive After Sales Services 2 4 100 | 2 1 0 3
MEA241 |Automotive Engines 3 5 125 | 2 2 2 6
MEA341 |Automotive Fuel Systems 3 5 125 | 2 2 1 5
MEA342 |Design and Simulation of Automotive Engines 3 5 125 | 2 2 2 6
MEA351 |Automotive Mechatronic Systems 3 5 125 | 2 2 2 6
MEA451 |Vehicle safety systems and accident analysis 2 4 100 | 2 0 2 4
CSE131 |Computer Programming 3 6 150 | 3 0 2 5
Automotive Concentration Elective (1) 3 5 125 | 2 2 0 4
Automotive Concentration Elective (2) 3 5 125 | 2 2 0 4
Automotive Concentration Elective (3) 3 5 125 | 2 2 0 4
MEA491 |Automotive Graduation Project (1) 3 5 125 | 1 0 6 7
MEA492 |Automotive Graduation Project (2) 3 5 125 | 1 0 6 7
Total 170 | 291 [7275|129| 85 | 66 | 280
Pool of Maintenance and Manufacturing Concertation Elective Courses
MEA432 | Workshop Planning & Vehicle Repair Technologies 3 5 125 2 0 4
MEA461 |Vehicle Manufacturing and Assembly 3 5 125 | 2 2 0 4
MDP434 | Quality Systems and Assurance 3 5 125 | 2 2 0 4
Pool of Performance Concertation Elective Courses
MEA411 Earth Moving Equipment & Commercial Vehicle 3 5 125 | 2 ) 0 4
Technology
MEA412 |Race Car Technology 3 5 125 | 2 2 0 4
MEA413 | Motorcycle and Tricycle Technology 3 5 125 | 2 2 0 4
Pool of Powertrain Concertation Elective Courses
MEA441 |Engine Management Systems 3 5 125 | 2 2 0 4
MEA442 | Alternative Fuels and Emissions Control Systems 3 5 125 | 2 2 0 4
MEA443 Powertrain Characterization& Measurement 3 5 125 | 2 ) 0 4
Systems
Pool of Automotive Mechatronics (Autotronics) Concertation Elective Courses
CSE211 |Introduction to Embedded Systems 3 5 125 | 2 2 2 6
MCT421 |Embedded Systems for Automotive 3 5 125 | 2 1 3 5
MEA452 | Automotive Control Systems 3 5 125 | 2 2 0 4

Page | 53



Proposed Study Plan

PHMO012 | Mathematics (1) 3 5 125 | 3 2 0 | 5 | Eng/Math
PHMO021 | Vibration and Waves 3 5 125 | 3 1 1 5 | Eng/Math
PHMO31 | Statics 3 5 125 | 2 2 1 | 5 | Eng/Math
MDPO11 | Engineering Drawing 3 6 150 | 1 3 2 | 6
PHMO041 | Engineering Chemistry 3 5 125 | 2 1 2 |5 Eng
CSE031 | Computing in Engineering 2 4 100 | 2 0 0|2

Total 17| 30 | 750 | 13 | 9 6 |28

- semeste2

PHMO013 | Mathematics (2) 3 5 125 | 3 2 0 | 5| PHMO12
PHMO022 | Electricity and Magnetism 3 5 125 | 3 1 11]5
PHMO032 | Dynamics 3 5 125 | 2 2 1 |5 | PHMO031
CEPO11 |Projection and Engineering Graphics 3 6 150 | 1 3 2 | 6
MDPO081 | Production Engineering 3 5 125 | 2 0 3 1|5 Eng
ENGO11 |Fundamentals of Engineering 2 4 100 | 2 1 0 |3

Total 17| 30 | 750 | 13 | 9 7 |29

EPM116 | Electrical Circuits and Machines 4 6 150 | 3 2 1 | 6 | PHM022
MEP111 | Thermal Physics 2 4 100 | 1 2 0 | 3 | PHMO41
PHM112 | Differential Equations and Numerical Analysis | 4 6 150 | 3 2 0 |5
MDP151 | Structures and Properties of Materials 2 4 100 | 2 1 1|4
PHM111 | Probability and Statistics 2 4 100 | 2 2 0|4
MDP111 | Mechanical Engineering Drawing 3 5 125 | 1 3 2 | 6 | CEPO11
Total 17| 29 | 725 |12 | 12 | 4 |28
- semesteda |
MDP152 | Metallurgy and Material Testing 3 5 125 | 3 1 1 | 5| MDP151
MDP181 | Manufacturing Technology (1) 3 5 125 | 3 0 2 | 5| MDP021
MEP211 | Thermodynamics 4 6 150 | 3 2 1 | 6 | MEP111
PHM131 | Rigid Body Dynamics 2 4 100 | 2 1 1 | 4 | PHMO32
ECE215 |Introduction to Electronics 2 4 100 | 2 1 1 | 4 | PHMO22
. . MDP111
MDP112 | Machine Construction 3 5 125 | 2 2 0|4 PHMO31
Total 17| 29 | 725 | 15| 7 6 |28

MDP211 | Machine Elements Design 4 8 200 | 3 2 2 | 7 | MDP112

MDP212 | Mechanics of Machines 3 7 175 | 3 3 1 | 7 | PHM131

MEP221 | Fluid Mechanics and Turbomachinery 4 7 175 | 3 2 1 | 6 | MEP111

MDP251 | Casting and Welding (1) 3 4 100 | 2 2 1 | 5| MDP131

MEA261 |Introduction to Automotive 2 4 100 | 2 0 2 | 4 | MDP112
Total 16| 30 | 750 | 13 | 9 7 |29




MEP212 | Heat Transfer 4 8 |200 | 2 2 3 | 7 | MEP211
MDP311 | Mechanical Vibrations 4 7 175 | 3 2 1 | 6 | PHM032
MEA241 | Automotive Engines 3 5 125 | 2 2 2 | 6 | MEP211
MEA221 |Vehicle Design and Simulation (1) 3 5 125 | 2 2 0 | 4 | MDP211
MEA211 | Aerodynamics of Road Vehicles 2 4 100 | 2 1 0 | 3 | MEP221
Total 16 29 | 725|111 | 9 6 |26
MEA311 | Automotive Engineering 3 5 125 | 2 2 0 | 4 | MEA241
MDP232 | Industrial Project Management 2 4 100 | 2 1 0 |3
MEA312 |Road Vehicle Dynamics 3 5 125 | 2 2 0 | 4 | MDP311
MEA321 |Vehicle Design and Simulation (2) 3 5 125 | 2 2 2 | 6 | MEA221
MCT211 | Automatic Control 3 5 125 | 3 1 1|5
MEA341 | Automotive Fuel Systems 3 5 125 | 2 2 1 | 5| MEA241
Total 17| 29 | 725 |13 | 10| 4 |27
- Semestes |
. . MEP221
MCT311 | Hydraulics and Pneumatics Control 3 5 125 | 3 1 1|5 MDP311
MEP231 | Measurement and Instrumentation 2 5 125 | 1 0 314
. . ECE215
MEA351 | Automotive Mechatronic Systems 3 5 125 | 2 2 6 MCT211
MEA331 | Automotive Maintenance Engineering 3 5 125 | 2 0 3 | 5| MEA261
MEA342 |Design and Simulation of Automotive Engines 3 5 125 | 2 2 2 | 6 MEA241
MDP211
CSE131 | Computer Programming 3 5 125 | 3 0 2 |5
Total 17| 30 | 750 | 13 | 5 | 13 |31
- semestes
Automotive Elective (1) 3 5 125 | 2 2 0|4
Automotive Elective (2) 3 5 125 | 2 2 0|4
MEA431 | Automotive After Sales Services 2 4 100 | 2 1 0 | 3 | MEA331
MEAA451 |Vehicle Safety Systems and Accident Analysis 2 4 100 | 2 0 2 | 4 | MEA221
ASU111 |Human Rights 2 2 50 2 1 0|3
ASU112 |Report Writing & Communication skills 3 4 100 | 2 2 0|4
MEA491 | Graduation Project (1) 3 5 125 | 1 0 6 |7
Total 18| 29 | 725 | 13 | 8 8 |29
- semesterl0 |
ASU114 |Selected Topics in Contemporary Issues 2 2 50 2 0 0|2
ASU113 | Professional Ethics and Legislations 3 4 100 | 2 2 0|4
ASU Elective (1) 2 3 75 2 1 0|3
ASU Elective (2) 2 2 50 2 0 0|2
Automotive Elective (3) 3 5 125 | 2 2 0|4
MEA492 | Graduation Project (2) 3 5 125 | 1 0 6 |7
MDP231 | Engineering Economy 2 4 100 | 2 1 0 |3
Total 17| 25 | 625 | 13 | 6 6 |25




Program #4: Mechatronics Engineering Program
Program Description
The Mechatronics 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

NowukwnN

Program Concentrations
There are no specified concentrations in this Program.

Agreements with another University
The program is not yet partnered with another university.

Program ILOs

In addition to the competences for all Engineering Programs (A-Level) and the competencies for the
Mechanical Discipline (B-Level), the Mechatronics Engineering Program graduate must be able to (C-
Level):

C1. lllustrate the basic concepts and theories of mathematics, sciences, engineering projection
and their applications within the field of mechatronics engineering

C2. Analyze mechatronic system using scientific, mathematical and computer-based models and
asses the limitations of particular cases.

C3. Identify and classify the performance of mechatronic systems and components through the
use of analytical methods and Modelling techniques

C4. Interpret experimental and other numerical input/output data from dynamic systems

C5. Design a mechatronic system using systems approach to meet a given specification and
requirements.

C6. Integrate a wide range of analytical tools, techniques, equipment, and software packages to
design and develop mechatronic systems.

C7. Exercise creative approaches to the analysis and solution of problems in mechatronic
engineering.
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Required Courses
In order to get a Bachelor of Science Degree in this program, and to satisfy the Program ILOs, the

following set of courses need to be completed.

Table 19 List of Mechatronics Engineering Program Requirements courses.

Credits and SWL Contact Hours

Code Course Title CH |ECTS | SWL | Lec | Tut | Lab| TT
Ain Shams University Requirements 14 17 [ 425 |12 | 6 0 18

Faculty of Engineering Requirements 42 | 76 [1900| 34 |23 |14 | 71

Mechanical Engineering Requirements 63 | 110 |2750| 48 | 32 | 24 | 104
MCT411 |Hybrid Control Systems 3 5 125 | 2 2 1 5
MCT131 |Introduction to Mechatronics 3 6 150 | 2 1 2 5
MCT232 |Industrial Electronics 3 5 125 | 2 2 1 5
MCT234 |Modeling and Simulation of Mechatronics systems 2 4 100 | 1 2 1 4
MCT333 | Mechatronic Systems Design 3 6 150 | 1 1 2 4
MCT334 |Sensors and Measurement Systems 3 5 125 | 2 2 1 5
MCT344 |Industrial Robotics 3 5 125 | 2 2 1 5
MCT443 | Design of Autonomous systems 3 5 125 | 2 2 1 5
CSE131 | Computer Programming 3 6 150 | 3 0 2 5
CSE111 |Logic Design 3 5 125 | 3 1 1 5
CSE483 | Computer Vision 3 5 125 | 3 1 1 5
CSE473 | Computational Intelligence 2 4 | 100 | 2 1|1 4
CSE211 |Introduction to Embedded Systems 3 5 125 | 2 2 2 6
EPM353 | Power Electronics and Motor Drives 3 5 125 | 2 2 1 5
Mechatronics Program Elective (1) 3 5 125 | 2 2 1 5
Mechatronics Program Elective (2) 2 4 100 | 1 2 1 4
MCT491 | Mechatronics Graduation Project (1) 3 7 175 | 1 4 0 5
MCT492 | Mechatronics Graduation Project (2) 3 7 175 | 1 4 0 5

Total 170 | 297 | 7425|128 | 94 | 58 | 280
Pool 1 of Mechatronics Engineering Elective Courses
CSE231 |Advanced Computer Programming 3 5 125 | 2 0 2 4
MCT412 | Motion Control 3 5 125 | 2 2 1 5
MCT421 |Embedded systems for Automotive 3 5 125 | 2 1 3 5
MDP494 | Advanced Manufacturing Technology & Prototyping | 3 5 125 | 2 2 1 5
MDP411 |Introduction to Finite element 3 5 125 | 2 2 0 4
CSE353 |Industrial Networks 3 5 125 | 2 2 1 5
Pool 2 of Mechatronics Engineering Elective Courses
MCT413 | Modelling and Control of Electro-Hydraulic Systems 2 4 100 | 1 2 1 4
MCT433 | MEMS Design 2 4 100 1 2 1 4
MCT434 | Engineering Optimization 2 4 100 | 1 2 1 4
MCT444 | Mechatronics in Rehabilitation Technology 2 4 100 | 1 2 1 4
MCT445 | Mechatronics in Automotive Application 2 4 100 | 1 2 1 4
MCT449 |Selected topics of mechatronics 2 4 100 | 1 2 1 4
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Proposed Study Plan

Code Course Title Credits and SWL| Contact Hours Pre-
CH|ECTS | SWL [ Lec | Tut | Lab | TT | requisites
Semester 1
PHMO012 | Mathematics (1) 3 5 125 | 3 2 0 | 5 | Eng/Math
PHMO021 | Vibration and Waves 3 5 125 | 3 1 1 | 5 | Eng/Math
PHMO31 | Statics 3 5 125 | 2 2 1 | 5 | Eng/Math
MDPOQO11 | Engineering Drawing 3 6 150 | 1 3 2 6
PHMO0A41 | Engineering Chemistry 3 5 125 | 2 1 2 5 Eng
CSEO31 |Computing in Engineering 2 4 100 | 2 0 0|2
Total 17| 30 | 750 | 13 | 9 6 |28
Semester 2
PHMO013 | Mathematics (2) 3 5 125 | 3 2 0 | 5| PHMO12
PHMO022 | Electricity and Magnetism 3 5 125 | 3 1 1|5
PHMO032 | Dynamics 3 5 125 | 2 2 1 |5 | PHMO031
CEPO11 |Projection and Engineering Graphics 3 6 150 | 1 3 2 | 6
MDPO081 | Production Engineering 3 5 125 | 2 0 3|5 Eng
ENGO11 |Fundamentals of Engineering 2 4 100 | 2 1 0 |3
Total 17| 30 | 750 | 13 | 9 7 |29
Semester 3
EPM116 | Electrical Circuits and Machines 4 6 150 | 3 2 1 | 6 | PHM022
MEP111 | Thermal Physics 2 4 100 | 2 1 1 | 4| PHM041
PHM112 | Differential Equations and Numerical Analysis 4 6 150 | 3 2 0 |5
MDP151 | Structures and Properties of Materials 2 4 100 | 2 1 1 | 4 | PHM041
PHM131 |Rigid Body Dynamics 2 4 100 | 2 1 1 |4 | PHMO32
MCT131 |Introduction to Mechatronics 3 5 150 | 2 1 2 |5
Total 17| 29 | 750 | 14 | 8 6 |28
Semester 4
MDP111 | Mechanical Engineering Drawing 3 5 125 | 1 3 2 | 6 | MDP0O11
MDP181 | Manufacturing Technology (1) 3 5 125 | 3 0 2 | 5| MDPO081
MEP211 | Thermodynamics 4 6 150 | 3 2 1 | 6| MEP111
PHM111 | Probability and Statistics 2 4 100 | 2 2 0|4
CSE131 |Computer Programming 3 6 150 | 3 0 2 5
ECE215 |Introduction to Electronics 2 4 100 | 2 1 11|14
Total 17| 30 | 750 | 14 | 8 8 |30
Semester 5
CSE111 |Logic Design 3 5 125 | 3 1 115
MDP152 | Metallurgy and Material Testing 3 5 125 | 3 1 1 | 5| MDP151
MEP231 | Measurement and Instrumentation 2 5 125 | 1 0 3 | 4 | MEP211
ASU112 |Report Writing & Communication skills 3 4 100 | 2 2 0|4
MDP212 | Mechanics of Machines 4 5 150 | 2 3 1 | 6| PHM131
. . MDP111
MDP112 | Machine Construction 3 5 125 | 2 2 0|4 PHMO31
Total 18| 29 | 750 | 13 | 9 6 |28
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Code Course Title Credits and SWL| Contact Hours Pre-
CH|ECTS | SWL [ Lec | Tut | Lab | TT | requisites
Semester 6
MEP221 | Fluid Mechanics and Turbo-Machinery 4 6 150 | 3 2 1 | 6 | MEP111
MCT232 | Industrial Electronics 3 5 125 | 2 2 1 | 5| ECE215
MDP231 | Engineering Economy 2 4 100 | 2 1 0|3
MDP311 | Mechanical Vibrations 4 7 175 | 3 2 1 | 6| PHM131
MDP251 | Casting and Welding (1) 3 5 125 | 2 2 1 | 5| MDP152
MDP232 | Industrial Project Management 2 4 100 | 2 1 0|3
Total 18| 31 | 775 | 15 9 4 |28
Semester 7
MEP231
MCT334 |Sensors and Measurement Systems 3 5 125 | 2 2 1 5 MCT232
MCT312 |Industrial Automation 2 4 100 | 2 1 1 | 4| MEP231
EPM353 | Power Electronics and motor Drives 3 5 125 | 2 2 115
MDP211 | Machine Elements Design 4 8 200 | 3 2 2 | 7 | MDP112
MCT311 | Hydraulic and Pneumatic Control 3 5 125 | 3 1 1 | 5| MEP221
MCT235 | Modelling & Simulation of Mechatronics Syst. 2 4 100 | 2 1 1 | 4 | MDP311
Total 17| 31 | 775 |14 | 9 7 |30
Semester 8
MEP212 | Heat Transfer 4 8 |200 | 2 2 3 | 7| MEP211
CSE211 |Introduction to Embedded Systems 3 5 125 | 2 2 2 | 6
MCT211 | Automatic Control 3 5 125 | 3 1 1 | 5| MEP231
ASU324 | Marketing 2 2 50 2 0 0|2
: : MCT234
MCT333 | Mechatronic Systems Design 3 6 150 | 1 1 2 | 4 MCT131
MCT344 | Industrial Robotics 3 5 125 | 2 2 1 | 5| MDP212
Total 18| 31 | 775 | 13 7 11 |31
Semester 9
Mechatronics Program Elective (1) 3 5 125 | 2 2 115
CSE473 |Computational Intelligence 2| 4 |100 | 2 114
MCT491 | Mechatronics Graduation Project (1) 3 7 175 | 0 0 5 | 5| MCT333
MCT443 | Design of Autonomous systems 3 5 125 | 2 2 1 |5 | MCT344
MCT411 | Hybrid Control Systems 3 5 125 | 2 2 1 | 5| MCT211
CSE483 | Computer Vision 3 5 125 | 3 1 1|5
Total 17| 31 | 775 |12 | 7 | 10 |29
Semester 10
MCT492 | Mechatronics Graduation Project (2) 3 7 175 | 0 0 5 | 5| MCT491
ASU314 | Business Administration 2 2 50 2 1 0|3
ASU114 |Selected Topics in contemporary issues 2 2 50 2 0 0|2
ASU113 | Professional Ethics and Legislations 3 4 100 | 2 2 0|4
Mechatronics Program Elective (2) 2 4 100 | 1 2 1|4
ASU111 |Human Rights 2 2 50 2 1 0|3
Total 14| 21 | 525 | 10 5 6 |21
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Program #5: Architectural Engineering Program

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 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 centers.

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.

2. Building Technology Concentration: The Building Technology Concentration introduces students
to building science & 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 tender documents preparation phase.

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
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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 not yet partnered with another university.

Program ILOs
In addition to the competences for all Engineering Programs (A-Level) and the competencies for the

Architectural Discipline (B-Level), the Architectural Engineering Program graduate must be able to
(C-Level):

C1. Apply digital architecture software to produce, render, and present in design.

C2. Demonstrate deep understanding of the advanced construction materials, methods and
techniques.

C3. Recognize different design methods and approaches.

C4. |dentify contemporary housing problems and apply polices, and designs.

C5. Apply advanced lighting, acoustics, and smart systems techniques in design.

C6. Demonstrate additional abilities related to the field of the concentration within Architectural
Engineering Program as listed below.

Concentration Graduate attributes

Architecture C6a. Demonstrate comprehensive ability to design innovative
architectural projects based on the most contemporary trends and
theories of architecture.

C7a. Apply digital technologies and software as design aiding tools
to generate parametrically designed sophisticated architectural
forms and Information modeling in design.

Building Technology | Céb. Demonstrate comprehensive ability to design architectural
buildings of sophisticated technical systems and advanced/mega
structure systems.

C7b. Apply digital technologies and software as design evaluation
and optimizing tools for architectural buildings.

C8b. Produce a full set of tender documents for complex projects.
C9b. Demonstrate an understanding of the buildings rehabilitation
process needs & procedures.

Urban Design Céc. 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.

C7c. Apply digital technologies and software as urban design aiding
tools for geo/spatial Information modeling and analyzing.

C8c. Solve the urban mobility that serve urban context that ensure
its sustainability.

Urban Planning Céd. Demonstrate comprehensive ability to analyze and solve the
urban planning problems with the necessary skills to engage in
critical and creative problem-solving.

C7d. Solve conflicts between the engineering systems that serve
urban context and its urban values.

C8d. Demonstrate understanding of the economic forces of urban
context and its dynamics
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Admission Policy
To maintain thequality and excellency of the “Architectural Engineering Program”, the candidate

students applying to the program, either Freshman students who have passed Level O, 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 alsosuccessfully 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.
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.

vk wnN
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Required Courses
In order to get a Bachelor of Science Degree in this program, and to satisfy the Program ILOs, the

following set of courses need to be completed.

Table 20 List of Architectural Engineering ProgramRequirements courses.

Code Course Title Credits and SWL Contact Hours
CH |ECTS|SWL | Lec | Tut|Lab| TT
Ain Shams University Requirements 14 17 [ 425 |12 | 6 0 18
Faculty of Engineering Requirements 42 76 |1900| 34 |23 |14 | 71
Architecture Engineering Requirements 63 | 110 (2750 27 | 74| 1 | 101
ARC142 | Digital Presentation of the Built Environment 2 4 100 | 1 0 3 4
ARC221 |Design Methods 3 4 100 | 2 2 0 4
ARC241 |Modeling of the Built Environment 2 5 125 | 1 0 3 4
ARC251 \l?;:)llrilsng (3): Advanced Construction and Finishing 3 5 125 | 2 3 0 5
ARC311 |Smart Systems Design Studio 4 8 200 | O 8 0 8
ARC361 |Lighting in Architecture 2 3 75 1 2 0 3
ARC362 |Acoustics in Architecture 2 3 75 1 2 0 3
UPL351 |Housing Studies 3 4 100 | 1 4 0 5
- Architecture Engineering Elective (1) 2 4 100 | 1 2 0 3
- Architecture Engineering Elective (2) 2 4 100 | 1 2 0 3
- Concentration Elective Courses 26 52 |1300| 9 |34 | O 43
Total 170 | 299 (7475 93 | 162 | 21 | 275
Pool of Architecture Engineering Elective Courses
ARC322 |Architectural Criticism and Project Evaluation 2 4 100 | 1 2 0 3
ARC323 | Built Environment Accessibility 2 4 100 | 1 2 0 3
ARC341 |Photography and Architecture 2 4 100 | 1 2 0 3
ARC363 |Renewable Energy and Buildings 2 4 100 | 2 1 0 3
UPL335 |Site Analysis (Spatial Analysis and Land Mapping) 2 4 100 | 1 2 0 3
UPL371 |Human Behavior and the Built Environment 2 4 100 | 1 2 0 3
UPL381 |Introduction to Geographic Information Systems 2 4 100 | 1 2 0 3
Pool of Architecture Concentration Courses (Compulsory)
ARC411 |Thematic design studio 4 8 200 | O 8 0 8
ARCA21 Ergcl)nomi.cs (Designing Livable Spaces) & Interior ) 3 75 1 ) 0 3
Design Principles
ARC441 |Building Information Modeling (BIM) 3 5 125 | 1 4 0 5
ARC442 | Principles of Parametric Design 3 4 100 | 2 2 0 4
ARC491 | Architect. & Building Tech. Graduation Project (1) 2 4 100 | 1 2 0 3
ARC492 | Architect. & Building Tech. Graduation Project (2) 6 18 {450 | 0 |12 | O 12
Architect. / Building Tech. Concentration Elective (1)] 3 5 125 | 2 2 0 4
Architect. / Building Tech. Concentration Elective (2)] 3 5 125 | 2 2 0 4
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Pool of Building Technology Concentration Courses (Compulsory)
ARC412 |Technological Design Studio 4 8 200 | O 8 0 8
ARCA51 Working'Design (3): Execution Documents 3 5 15 | 1 4 0 5
Complexity
ARC461 |Daylighting and Thermal Performance 3 4 100 | 2 2 0 4
ARC464 | Sustainable Rehabilitation of the Built Environment 2 3 75 1 2 0 3
ARC491 | Architect. & Building Tech. Graduation Project (1) 2 4 100 | 1 2 0 3
ARC492 | Architect. & Building Tech. Graduation Project (2) 6 18 {450 | 0 |12 | O 12
Architect. / Building Tech. Concentration Elective (1)] 3 5 125 | 2 2 0 4
Architect. / Building Tech. Concentration Elective (2)] 3 5 125 | 2 2 0 4
Pool of Architecture / Building Technology Concentration Elective Courses
(*Except if compulsory in students’ study Program)
ARC422 |Human Aspects in Architecture 3 5 125 | 2 2 0 4
ARC423 Iden’Flty and Contemporaneity in Middle East 3 5 125 | 2 ) 0 4
Architecture
ARC424 |Introduction to Modern Art Movements 3 5 125 | 2 2 0 4
ARC441 |Building Information Modeling (BIM)* 3 5 125 | 1 4 0 5
ARC472 | Maintenance of Buildings 3 5 125 | 2 2 0 4
ARC473 | Building Life Cycle Assessment 3 5 125 | 2 2 0 4
UPL435 | Urban and Architectural Heritage 3 5 125 | 2 2 0 4
UPL463 | Environmental Impact Assessment 3 5 125 | 2 2 0 4
Pool of Urban Design Concentration Courses (Compulsory)
UPL411 |Mega Projects Urban Design Studio 4 8 200 | O 8 0 8
UPL434 |Sustainable Urban Mobility 2 3 75 1 2 0 3
UPL461 | Contemporary Environmental Issues 3 4 100 | 2 2 0 4
UPL481 |Urban Informatics 3 5 125 | 1 4 0 5
UPL491 |Urban Design Graduation Project (1) 2 4 100 | 1 2 0 3
UPL492 | Urban Design Graduation Project (2) 6 18 {450 | 0 |12 | O 12
Urban Design Concentration Elective (1) 3 5 125 | 2 2 0 4
Urban Design Concentration Elective (2) 3 5 125 | 2 2 0 4
Pool of Urban Design Concentration Elective Courses
ARC441 |Building Information Modeling (BIM) 3 5 125 | 1 4 0 5
UPL433 |Land Management and Land Subdivision 3 5 125 | 2 2 0 4
UPL435 | Urban and Architectural Heritage 3 5 125 | 2 2 0 4
UPL451 |Housing Studies & Real Estate Development 3 5 125 | 2 2 0 4
UPL463 | Environmental Impact Assessment 3 5 125 | 2 2 0 4
UPL472 | Urban Sociology & Human Settlements 3 5 125 | 2 2 0 4
Pool of Urban Planning Concentration Courses (Compulsory)
UPL421 |Town and Regional Planning 2 3 75 1 2 0 3
UPL431 | Strategic Action Planning Studio 4 8 200 | O 8 0 8
UPL432 |Urban Engineering 3 4 100 | 2 2 0 4
UPL481 |Urban Informatics 3 5 125 | 1 4 0 5
UPL493 | Urban Planning Graduation Project (1) 2 4 100 | 1 2 0 3
UPL494 | Urban Planning Graduation Project (2) 6 18 {450 | 0 |12 | O 12
Urban Planning Concentration Elective (1) 3 5 125 | 2 2 0 4
Urban Planning Concentration Elective (2) 3 5 125 | 2 2 0 4
Pool of Urban Planning Concentration Elective Courses
UPL423 | City Governance & Land Management 3 5 125 | 2 2 0 4
UPL433 |Land Management and Land Subdivision 3 5 125 | 2 2 0 4
UPL436 |Urban Renewal 3 5 125 | 2 2 0 4
UPL463 |Environmental Impact Assessment 3 5 125 | 2 2 0 4
UPL473 | Urban Sociology and Human Settlements 3 5 125 | 2 2 0 4
UPL482 |Introduction to Geo Design 3 5 125 | 2 2 0 4
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Proposed Study Plan

Code Course Title Credits and SWL| Contact Hours Pre-
CH|ECTS | SWL [ Lec | Tut | Lab | TT | requisites
Semester 1
PHMO012 | Mathematics (1) 3 5 125 | 3 2 0 | 5 | Eng/Math
PHMO021 | Vibration and Waves 3 5 125 | 3 1 1 | 5 | Eng/Math
PHMO31 | Statics 3 5 125 | 2 2 1 | 5 | Eng/Math
MDPOQO11 | Engineering Drawing 3 6 150 | 1 3 2 6
PHMO0A41 | Engineering Chemistry 3 5 125 | 2 1 2 5 Eng
CSEO31 |Computing in Engineering 2 4 100 | 2 0 0|2
Total 17| 30 | 750 | 13 | 9 6 |28
Semester 2
PHMO013 | Mathematics (2) 3 5 125 | 3 2 0 | 5| PHMO12
PHMO022 | Electricity and Magnetism 3 5 125 | 3 1 1|5
PHMO032 | Dynamics 3 5 125 | 2 2 1 |5 | PHMO031
CEPO11 |Projection and Engineering Graphics 3 6 150 | 1 3 2 | 6
MDPO081 | Production Engineering 3 5 125 | 2 0 3|5 Eng
ENGO11 |Fundamentals of Engineering 2 4 100 | 2 1 0 |3
Total 17| 30 | 750 | 13 | 9 7 |29
Semester 3
ARC111 | Principles of Architecture Design Studio 3 6 150 | 1 5 0 | 6 | CEPO11
ARC131 H.is.tt.)ry .of Arts and Architecture (1): Ancient 3 4 100 | 3 0 0 N
Civilizations
ARC141 |Architectural Representation 3 5 125 | 1 4 0 | 5| CEPO11
ARC151 Building (1): Conventional Construction 3 5 125 | 2 3 o | 5| cepo11
Systems
CES115 |Structural Analysis for Architecture Engineering| 2 4 100 | 1 2 0 | 3 | PHMO31
PHM111 | Probability and Statistics 2 4 100 | 1 2 0|3 -
ASU Elective (2) 2 2 50 2 0 0|2 ---
Total 18| 30 | 750 | 11 | 16 | 0 |27
Semester 4
ARC112 |Creativity and Design Studio 4 8 200 | O 8 0|8 CEPO11
ARC132 Hist0|"y of Arts and Architgcture (2): History of 3 5 125 | 2 5 o | al arci31
Islamic And Western Architecture
ARC142 | Digital Presentation of The Built Environment 2 4 100 | 1 0 3 |4 --
ARC152 |Building (2): Finishing Works 3 5 125 | 2 3 0 | 5| ARC151
CEP113 |Surveying 2 4 100 | 1 1 1 3 ---
ASU112 |Report Writing and Communication Skills 3 4 100 | 2 2 0|4 -
Total 17| 30 | 750 | 8 |16 | 4 |28
Semester 5
ARC221 |Design Methods 3 4 100 | 2 2 0 | 4 | ARC112
ARC241 | Modeling of The Built Environment 2 5 125 | 1 0 3 | 4| ARC142
ARC251 B.uiildihg (3): Advanced Construction and 3 5 125 | 2 3 o | 5| Arcis2
Finishing Works
UPL211 |Context and Place Design Studio 4 8 200 | O 8 0 | 8 | ARC112
UPL212 |Principles of Urban Design and Landscape 3 4 100 | 2 2 0|4 --
CES151 StructL'Jres and Properties of Construction 5 4 100 | 2 1 114 N
Materials
Total 17| 30 | 750 | 9 |16 | 4 |29
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Theory and Philosophy of Contemporary

ARC211 |Building Type Design Studio 4 8 200 | O 8 0 | 8 | ARC111

ARC261 | Control of Thermal Environment 2 3 75 1 2 0 |3 -

UPL221 |History and Theory of Urbanism 3 4 100 | 2 2 0|4 -

MEP241 |Technical Installations 2 3 75 1 2 0 | 3 | MDPO11

CES225 | Concrete and Steel Structures 3 5 125 | 2 2 0 | 4| CES115
Architectural Engineering Elective (1) 2 4 | 100 | 1 2 0|3 ---
ASU Elective (1) 2 3 75 2 0 0|2 -—-

Total 18| 30 | 750 | 9 | 18 | 0 |27

ARC321 . 3 5 125 | 3 0 0|3 ---
Architecture
. . . . ARC152
pncssy | W0 () eatonoaune: 5|6 0| 1|4 |0 |5 | weean
! CES225
ARC361 |Lighting in Architecture 2 3 75 1 2 0 | 3 | PHMO022
UPL311 |Urban and Landscape Design Studio 4 8 200 | O 8 0 | 8| UPL211
UPL351 |Housing Studies 3 4 100 | 1 4 0 | 5| UPL221
Architectural Engineering Elective (2) 2 4 100 | 1 2 0 |3 -
Total 17| 30 | 750 | 7 | 20| O |27
- semestes ]
. . ARC211
ARC311 |Smart Systems Design Studio 4 8 200 | O 8 0 |8 ARC321
ARC352 Worl.<i.ng I?esign (2): Blow-Ups Detailing, Items 3 6 150 | 1 4 o | s | Arc3s1
Specifications and BOQs
ARC362 |Acoustics in Architecture 2 3 75 1 2 0 | 3 | PHMO22
ARC371 | Architecture Project Management 2 4 100 | 2 1 0|3 -
UPL331 |Planning and Urban Upgrading 3 5 125 | 1 4 0 | 5| UPL221
ASU113 | Professional Ethics and Legislations 3 4 100 | 2 2 0|4 -
Total 17| 30 | 750 | 7 | 21| 0 |28
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Architect. & Building Tech. Graduation Project

ARC411 | Thematic Design Studio 4 8 200 | O 8 0 | 8 | ARC311
ARCA21 Ergor.lomlcs.(De5|gn||.'1g Livable Spaces) and ) 3 75 1 ) B N
Interior Design Principles

- . . ARC241
ARC441 |Building Information Modeling (BIM) 3 5 125 | 1 4 0|5 ARC351

- . . ARC241
ARC442 | Principles of Parametric Design 3 4 100 | 2 2 0|4 ARC321
ARC471 | Feasibility Studies 2 4 100 | 2 1 0 |3 --
ARCA91 (Alr)chltect. & Building Tech. Graduation Project 5 4 100 | 1 5 0|3 ASU112
ASU114 |Selected Topics in Contemporary Issues 2 2 50 2 0 0 |2 --

Total 18| 30 | 750 | 9 | 19| 0 |28

ARC492 2) 6| 18 [ 450 | O |12 | O |12| ARC491
Architectural Engineering Elective (1) 3 5 125 | 2 2 0|4 ---
Architectural Engineering Elective (2) 3 5 125 | 2 2 0|4 ---

ASU111 |Human Rights 2 2 50 2 1 0 |3 -

Total 14| 30 | 750 | 6 |17 | O |23

Architect. & Building Tech. Graduation Project

ARC311
ARC412 |Technological Design Studio 4 8 200 | O 8 0 | 8 | ARC351
ARC362
ARCA51 Workmg.De5|gn (3): Execution Documents 3 5 125 | 1 4 o | s | Arc3sa
Complexity
- ARC241
ARC461 | Daylighting and Thermal Performance 3 4 100 | 2 2 0|4 ARC261
ARCA64 Sus'falnable Rehabilitation of The Built ) 3 75 1 ) o l3 N
Environment
ARC471 | Feasibility Studies 2 4 100 | 2 1 0 |3 --
ARCA91 (Alr)chltect. & Building Tech. Graduation Project 5 4 100 | 1 5 0|3 ASU112
ASU114 |Selected Topics in Contemporary Issues 2 2 50 2 0 0|2 -
Total 18| 30 | 750 | 9 | 19| 0 |28

ARC492 2) 6| 18 [ 450 | O |12 | O |12| ARC491
Architectural Engineering Elective (1) 3 5 125 | 2 2 0|4 ---
Architectural Engineering Elective (2) 3 5 125 | 2 2 0|4 ---

ASU111 |Human Rights 2 2 50 2 1 0 |3 -

Total 14| 30 | 750 | 6 | 17 | O |23




UPL411 | Mega Projects Urban Design Studio 4 8 200 | O 8 0 | 8 | UPL311
UPL434 | Sustainable Urban Mobility 2 3 75 1 2 0 | 3| PHMO032
UPL461 | Contemporary Environmental Issues 3 4 100 | 2 2 0|4 ---
UPL471 |Urban Economics 2 4 100 | 2 1 0|3 ---
. (CSE031)
UPL481 |Urban Informatics 3 5 125 | 1 4 0|5 ARC142
UPL491 |Urban Design Graduation Project (1) 2 4 100 | 1 2 0|3 ASUL12
UPL311
ASU114 |Selected Topics in Contemporary Issues 2 2 50 2 0 0|2 -
Total 18| 30 | 750 | 9 | 19| 0 |28
. . . UPL411
UPL492 | Urban Design Graduation Project (2) 6| 18 [450 | O |12 | O |12 UPLA91
Architectural Engineering Elective (1) 3 5 125 | 2 2 0|4 --
Architectural Engineering Elective (2) 3 5 125 | 2 2 0|4 -
ASU111 |Human Rights 2 2 50 2 1 0|3 ---
Total 14| 30 | 750 | 6 | 17 | O |23

UPL421 | Town and Regional Planning 2 3 75 1 2 0 | 3| UPL221
UPL431 | Strategic Action Planning Studio 4 8 200 | O 8 0 | 8 | UPL311
. . PHMO022
UPL432 |Urban Engineering 3 4 100 | 2 2 0|4 PHMO032
UPL471 |Urban Economics 2 4 100 | 1 2 0|3 -
. (CSE031)
UPL481 |Urban Informatics 3 5 125 | 1 4 0|5 ARC142
UPL493 | Urban Planning Graduation Project (1) 2 100 | 1 2 0 |3 ASUL12
UPL311
ASU114 | Selected Topics in Contemporary Issues 2 2 50 2 0 0|2 -—-
Total 18| 30 | 750 | 8 |20 | O |28
. . . UPL431
UPL494 |Urban Planning Graduation Project (2) 6| 18 [ 450 | 0 |12 | O |12 UPLA93
Architectural Engineering Elective (1) 3 5 125 | 2 2 0|4 --
Architectural Engineering Elective (2) 3 5 125 | 2 2 0|4 --
ASU111 |Human Rights 2 2 50 2 1 0|3 ---
Total 14| 30 | 750 | 6 |17 | 0 |23




Program #6: Electrical Power and Machines Engineering Program

Program Description

The Electrical Power and Machines EngineeringProgram 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 & 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 centered 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 intended
learning outcomes.

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 labor for the
graduals.

Program Concentrations
There are no specified concentrations in this Program.

Agreements with another University
The program is not yet partnered with another university.

Program ILOs

In addition to the competences for all Engineering Programs (A-Level) and the competencies for the
Electrical Engineering Discipline (B-Level), the Electrical Power and Machines Engineering Program
graduate must be able to (C-Level):

C1. Identify and formulate engineering problems to solve problems in the field of electrical
power and machines engineering.

C2. Analyze the performance of electric power generation, control and distribution systems.

C3. Design and perform experiments, as well as analyze and interpret experimental results
related to electrical power and machines system.

C4. Test and examine components, equipment and system of electrical power and machines.

C5. Integrate electrical, electronic and mechanical components and equipment with
transducers, actuators and controllers in creatively computer-controlled systems.

C6. Apply modern techniques, skills and engineering tools to electrical power and machines
engineering systems.
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Required Courses
In order to get a Bachelor of Science Degree in this program, and to satisfy the Program ILOs, the

following set of courses need to be completed.

Table 21 List of Electrical Power and Machines Engineering ProgramRequirements courses.

Code Course Title Credits and SWL Contact Hours
CH | ECTS | SWL | Lec | Tut | Lab | TT
Ain Shams University Requirements 14 17 [ 425 |12 | 6 0 18
Faculty of Engineering Requirements 42 | 76 [1900| 34 |23 |14 | 71
Electrical Engineering Requirements 60 | 104 (2600| 48 | 30 | 12 | 90
EPM321 |Transformer and DC Machines 3 6 150 | 2 2 1 5
EPM322 |Alternating Current Machines 3 6 150 | 2 2 1 5
EPM331 |Electrical Transmission Systems 3 5 125 | 2 2 0 4
EPM332 | Power System Analysis (1) 3 6 150 | 2 2 1 5
EPM333 |Electrical Distribution Systems 3 5 125 | 2 2 0 4
EPM431 |Operation and Control of Power Systems 3 6 150 | 2 2 1 5
EPMA432 |Electrical Installation and Energy Utilization 3 6 150 | 2 2 1 5
EPM341 |High Voltage Engineering 3 6 150 | 2 2 1 5
EPM342 |Switchgear Engineering and substations 3 5 125 | 2 2 0 4
EPM351 |Power Electronics (1) 3 6 150 | 2 2 1 5
EPM352 | Power Electronics (2) 3 6 150 | 2 2 1 5
EPMA451 | Electrical Drives Systems 3 5 125 | 2 2 1 5
EPM461 |Protection Engineering 3 5 125 | 2 2 1 5
Electrical Power and Machines Elective (1) 2 5 125 | 2 1 0 3
Electrical Power and Machines Elective (2) 2 5 125 | 2 1 0 3
Electrical Power and Machines Elective (3) 3 5 125 | 2 2 0 4
Electrical Power and Machines Elective (4) 2 5 125 | 2 1 0 3
EPM491 | Electrical Power & Machines Graduation Project (1) 3 5 125 | 1 4 0 5
EPM492 | Electrical Power & Machines Graduation Project (2) 3 5 125 | 1 4 0 5
Total 170 | 300 | 7500 (130 | 98 | 36 | 264
Pool of Electrical Power and Machines Elective (1) Courses
EPM421 |Special Machines 2 5 125 | 2 1 0 3
EPMA433 |Power Systems Stability 2 5 125 | 2 1 0 3
Pool of Electrical Power and Machines Elective (2) Courses
EPMA452 | Advanced Applications in Power Electronics 2 5 125 | 2 1 0 3
EPMA453 | Power Quality 2 5 125 | 2 1 0 3
Pool of Electrical Power and Machines Elective (3) Courses
EPM422 |Industrial Automation Systems 3 5 125 | 2 2 0 4
EPM434 | Planning of Electrical Networks 3 5 125 | 2 2 0 4
Pool of Electrical Power and Machines Elective (4) Courses
EPM423 | Power Generating Stations 2 5 125 | 2 1 0 3
EPM462 | Advanced Protection in Power Systems 2 5 125 | 2 1 0 3
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Proposed Study Plan

Code Course Title Credits and SWL| Contact Hours Pre-
CH|ECTS | SWL [ Lec | Tut | Lab | TT | requisites
Semester 1
PHMO012 | Mathematics (1) 3 5 125 | 3 2 0 | 5 | Eng/Math
PHMO021 | Vibration and Waves 3 5 125 | 3 1 1 | 5 | Eng/Math
PHMO31 | Statics 3 5 125 | 2 2 1 | 5 | Eng/Math
MDPOQO11 | Engineering Drawing 3 6 150 | 1 3 2 6
PHMO0A41 | Engineering Chemistry 3 5 125 | 2 1 2 5 Eng
CSEO31 |Computing in Engineering 2 4 100 | 2 0 0|2
Total 17| 30 | 750 | 13 | 9 6 |28
Semester 2
PHMO013 | Mathematics (2) 3 5 125 | 3 2 0 | 5| PHMO12
PHMO022 | Electricity and Magnetism 3 5 125 | 3 1 1|5
PHMO032 | Dynamics 3 5 125 | 2 2 1 |5 | PHMO031
CEPO11 |Projection and Engineering Graphics 3 6 150 | 1 3 2 | 6
MDPO081 | Production Engineering 3 5 125 | 2 0 3|5 Eng
ENGO11 |Fundamentals of Engineering 2 4 100 | 2 1 0 |3
Total 17| 30 | 750 | 13 | 9 7 |29
Semester 3
PHM111 | Probability and Statistics 2 4 100 | 2 2 0|4
PHM113 | Differential and Partial Differential Equations 3 5 125 | 3 2 0 |5
. . PHMO013
PHM121 | Modern Physics and Quantum Mechanics 3 5 125 | 3 1 115 PHMO22
EPM111 | Electrical Circuits (1) 4 7 175 | 3 2 1 | 6 | PHMO022
CSE111 |Logic Design 3 5 125 | 3 1 1|5
ASU112 |Report Writing & Communication skills 3 4 100 | 2 2 0| 4
Total 18| 30 | 750 | 16 | 10 | 3 |29
Semester 4
PHM122 | Physics of Semiconductors and Dielectrics 5 125 | 2 2 0| 4
MEP214 | Thermal Power Engineering 3 5 125 | 2 2 0| 4 PHMO41
PHM121
- PHMO013
EPM112 | Electromagnetic Fields 3 5 125 | 3 1 0|4 PHMO22
EPM113 | Electrical Measurements 3 5 125 | 2 2 1 |5 | EPM111
MDP231 | Engineering Economy 2 4 100 | 2 1 0|3
CSE131 |Computer Programming 3 6 150 | 3 0 2 5
Total 17| 30 | 750 | 14 | 8 3 |25
Semester 5
EPM211 | Properties of Electrical Materials 2 4 100 | 2 1 1 | 4 | PHMO22
EPM212 | Electrical Circuits (2) 3 6 150 | 2 2 1 |5 | EPMI111
ECE211 |Electronics 3 5 125 | 3 1 1 |5 | PHM122
. PHM111
ECE251 |Signals and Systems Fundamentals 4 6 150 | 3 2 0|5 PHM113
CSE271 | System Dynamics and Control Components 4 6 150 | 3 2 1|6
ASU Elective (1) 2 3 75 2 1 0|3
Total 18| 30 | 750 | 16 | 8 4 |28
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Code Course Title Credits and SWL| Contact Hours Pre-
CH|ECTS | SWL [ Lec | Tut | Lab | TT | requisites
Semester 6
EPM213 | Energy and Renewable Energy 3 6 150 | 3 1 1 | 5| EPM112
EPM214 | Electrical Systems Simulation 3 6 150 | 2 2 1 | 5| EPM212
ECE252 |Fundamentals of Communication systems 3 6 150 | 2 2 0 | 4| ECE251
CSE353 | Industrial Networks 3 5 125 | 2 2 1|5
CSE211 |Introduction to Embedded Systems 3 5 125 | 2 2 2 | 6 CSELLL
CSE131
ASU111 |Human Rights 2 2 50 2 1 0|3
Total 17| 30 | 750 | 13 | 10 5 |28
Semester 7
. EPM212
EPM321 | Transformers and DC Machines 3 6 150 | 2 2 115 EPM112
EPM331 | Electrical Transmission Systems 3 5 125 | 2 2 0 | 4| EPM212
EPM341 | High Voltage Engineering 3 6 150 | 2 2 1 |5 | EPM112
. PHM122
EPM351 | Power Electronics (1) 3 6 150 | 2 2 1|5 ECE211
CSE371 | Control Engineering 3 5 125 | 2 1 1|4 ECE251
ASU114 |Selected Topics in Contemporary issues 2 2 50 2 0 0|2
Total 17| 30 | 750 | 12 | 9 4 |25
Semester 8
EPM322 | Alternating Current Machines 3 6 150 | 2 2 1 |5 | EPM321
EPM332 | Power System Analysis 3 6 150 | 2 2 1 5 | EPM331
EPM333 | Electrical Distribution Systems 3 5 125 | 2 2 0 | 4 | EPM111
EPM342 | Switchgear Engineering and Substations 3 5 125 | 2 2 0 | 4 | EPM341
EPM352 | Power Electronics (2) 3 6 150 | 2 2 1 | 5| EPM351
ASU Elective (2) 2 2 50 2 0 0|2
Total 17| 30 | 750 | 12 | 10 3 |25
Semester 9
. EPM332
EPM431 | Operation and Control of Power Systems 3 6 150 | 2 2 115 EPM213
. . . EPM332
EPMA461 | Protection Engineering 3 5 125 | 2 2 1 5 EPM342
Electrical Power and Machines Elective (1) 2 5 125 | 2 1 0 |3
Electrical Power and Machines Elective (2) 2 5 125 | 2 1 0 |3
ASU113 | Professional Ethics and Legislations 3 4 100 | 2 2 0| 4
EPM491 EIec.tricaI Power & Machines Graduation 3 5 125 | 1 4 o ls
Project (1)
Total 16| 30 | 750 | 11 | 12 2 |25
Semester 10
EPMA432 | Electrical Installations and Energy Utilization 3 6 150 | 2 2 1 |5 | EPM333
. . EPM322
EPMA451 | Electrical Drives Systems 3 5 125 | 2 2 1|5 EPM352
Electrical Power and Machines Elective (3) 3 5 125 | 2 2 0|4
Electrical Power and Machines Elective (4) 2 5 125 | 2 1 0 |3
EPMA411 | Project Management for Electrical Engineering | 2 4 100 | 2 1 0|3
EPM492 Elestrical Power & Machines Graduation 3 5 15 | 1 4 o | s | epmag1
Project (2)
Total 16| 30 | 750 | 11 | 12 | 2 |25
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Program #7: Electronics and Communication Engineering Program
Program Description
The Electronics and Communication Engineering Program is where electronics, microwave and

photonics, and communication engineering mergetogether to prepare the Electronics and
Communication Engineer of the future.

Career Prospects

Students who earn their ECE BSc degree gain a profound understanding of electronicsand
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.

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

The student must select four technical elective courses for a total of 12 credit hours. The program
concentration is achieved by 15 credit hours; 9 credit hours of technical elective courses and 6 credit
hours of the graduation project, all related to the specific concentration.

1. Electronics: Graduates are more specialized in the design of electronic systems. Graduates
demonstrate additional abilities to model, analyze,design and buildelectronic 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, analyze,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, analyze,design and build
communication engineering systems and networks.

Agreements with another University
The program is not yet partnered with another university.

Program ILOs
In addition to the competences for all Engineering Programs (A-Level) and the competencies for the

Electrical Engineering Discipline (B-Level), the Electronics and Communications Program graduate
must be able to (C-Level):

C1. Understand the underlying physical phenomena and limitations of the performance of
components and systems in electronics and communication engineering.

C2. Demonstrate the ability to model and analyze components and systems in electronics and
communication engineering and identify the software tools required to optimize
theirperformance.

C3. Design and compare between alternative components and systems in electronics and
communication engineering.
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C4. Demonstrate the knowledge about measurement equipment and demonstrate the ability to
use them to characterize components and systems in electronics and communication
engineering.

C5. Demonstrate the knowledge about state of the art of components and systems in electronics
and communication engineering.

C6. Demonstrate additional abilities related to the field of the concentration within electronics
and communication engineering as listed below.

Concentration Graduate attributes

Electronics 6a. Demonstrate additional abilities to model, analyze,design
and buildelectronic circuits and systems.

Microwave and 6b. Demonstrate additional abilities to model, analyze, design,

Photonics and build photonic and microwave components and systems.

Communication 6¢c. Demonstrate additional abilities to model, analyze, design,

Engineering and build communication engineering systems and networks.
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Required Courses
In order to get a Bachelor of Science Degree in this program, and to satisfy the Program ILOs, the
following set of courses need to be completed.

Table 22 List of Electronics and CommunicationProgram Requirements courses.

Code Course Title Credits and SWL Contact Hours
CH |ECTS | SWL | Lec | Tut | Lab | TT
Ain Shams University Requirements 14 17 [ 425 |12 | 6 0 18
Faculty of Engineering Requirements 42 | 76 [1900| 34 |23 |14 | 71
Electrical Engineering Requirements 60 | 104 (2600| 48 | 30 | 12 | 90
PHM212 |Complex, Special Functions and Numerical Analysis 3 5 125 | 2 2 0 4
ECE311 |Advanced Semiconductor Devices 2 4 100 | 2 1 0 3
ECE312 |Analog Circuits (1) 3 5 125 | 2 2 1 5
ECE313 |Analog Circuits (2) 3 6 150 | 2 2 1 5
ECE314 | VLSI Design 3 6 150 | 2 2 1 5
ECE331 |Electromagnetic Waves 3 6 150 | 2 2 1 5
ECE332 |Waveguides 3 6 150 | 2 2 1 5
ECE431 |Optoelectronics 3 5 125 | 2 2 1 5
ECE432 |Antenna Engineering and Propagation 2 4 100 | 2 1 0 3
ECE433 | Microwave Circuits and Systems 3 6 150 | 2 2 1 5
ECE351 |Analog and Digital Communication Systems 3 5 125 | 2 2 0 4
ECE353 |Wireless Communication Networks 3 6 150 | 2 2 1 5
ECE451 |Digital Signal Processing Basics 2 4 100 | 2 1 1 4
Electronics & Communication Elective (1) 3 5 125 | 2 2 0 4
Electronics & Communication Elective (2) 3 5 125 | 2 2 0 4
Electronics & Communication Elective (3) 3 5 125 | 2 2 0 4
Electronics & Communication Elective (4) 3 5 125 | 2 2 0 4
ECE491 |Graduation Project (1) 3 7 175 | 1 0 6 7
ECE492 |Graduation Project (2) 3 8 200 | 1 0 6 7
Total 170 | 300 (7500|130 | 90 | 47 | 267
Pool of Electronics Concentration Elective Courses
ECE411 |Integrated circuits technology 3 5 125 | 2 2 0 4
ECE412 |Analogintegrated circuits design 3 5 125 | 2 2 0 4
ECE413 | ASIC Design and Automation 3 5 125 | 2 2 0 4
ECE414 RF Design 3 5 125 | 2 2 0 4
ECE415 |Electronic Instrumentation 3 5 125 | 2 2 0 4
ECE416 | MEMS Design 3 5 125 | 2 2 0 4
ECE417 |Low Power Digital Design 3 5 125 | 2 2 0 4
ECE418 |Selected Topics in Electronics 3 5 125 | 2 2 0 4
Pool of Microwave and Photonics Concentration Elective Courses
ECE434 |Optical Communication Systems 3 5 125 | 2 2 0 4
ECE435 |Fundamentals of Photonics 3 5 125 | 2 2 0 4
ECE436 | Micro Photonic Systems 3 5 125 | 2 2 0 4
ECE437 |Selected Topics in Electromagnetics 3 5 125 | 2 2 0 4
Pool of Communications Concentration Elective Courses
ECE452 |Information Theory and Coding 3 5 125 | 2 2 0 4
ECE453 | Modern Communication Systems 3 5 125 | 2 2 0 4
ECE454 |Satellite Communication Systems 3 5 125 | 2 2 0 4
ECE455 |Selected Topics in Communication Systems 3 5 125 | 2 2 0 4
ECE456 |Selected Topics in Signal Processing 3 5 125 | 2 2 0 4
ECE457 |Selected Topics in Telecommunication Networks 3 5 125 | 2 2 0 4
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Proposed Study Plan

Code Course Title Credits and SWL| Contact Hours Pre-
CH|ECTS | SWL [ Lec | Tut | Lab | TT | requisites
Semester 1
PHMO012 | Mathematics (1) 3 5 125 | 3 2 0 | 5 | Eng/Math
PHMO021 | Vibration and Waves 3 5 125 | 3 1 1 | 5 | Eng/Math
PHMO31 | Statics 3 5 125 | 2 2 1 | 5 | Eng/Math
MDPOQO11 | Engineering Drawing 3 6 150 | 1 3 2 6
PHMO0A41 | Engineering Chemistry 3 5 125 | 2 1 2 5 Eng
CSEO31 |Computing in Engineering 2 4 100 | 2 0 0|2
Total 17| 30 | 750 | 13 | 9 6 |28
Semester 2
PHMO013 | Mathematics (2) 3 5 125 | 3 2 0 | 5| PHMO12
PHMO022 | Electricity and Magnetism 3 5 125 | 3 1 1|5
PHMO032 | Dynamics 3 5 125 | 2 2 1 |5 | PHMO031
CEPO11 |Projection and Engineering Graphics 3 6 150 | 1 3 2 | 6
MDPO081 | Production Engineering 3 5 125 | 2 0 3|5 Eng
ENGO11 |Fundamentals of Engineering 2 4 100 | 2 1 0 |3
Total 17| 30 | 750 | 13 | 9 7 |29
Semester 3
PHM111 | Probability and Statistics 2 4 100 | 2 2 0|4
PHM113 | Differential and Partial Differential Equations 3 5 125 | 3 2 0 | 5| PHMO13
. . PHMO013
PHM121 | Modern Physics and Quantum Mechanics 3 5 125 | 3 1 115 PHMO22
EPM111 | Electrical Circuits (1) 4 7 150 | 3 2 1 | 6 | PHM022
CSE111 | Logic Design 3 5 125 | 3 1 1|5
ASU112 |Report writing and communication skills 3 4 125 | 2 2 0|4
Total 18| 30 | 750 | 16 | 10 | 3 |29
Semester 4
PHM122 | Physics of Semiconductors and Dielectrics 5 125 | 2 2 0| 4
MEP214 | Thermal Power Engineering 3 5 125 | 2 2 0| 4 PHMO41
PHMO022
- PHMO013
EPM112 | Electromagnetic Fields 3 5 125 | 3 1 0|4 PHMO22
EPM113 | Electrical measurements 3 5 125 | 2 2 1 |5 | EPM111
MDP231 | Engineering Economy 2 4 100 | 2 1 0|3
CSE131 |Computer Programming 3 6 150 | 3 0 2 5
Total 17| 30 | 750 | 14 | 8 3 |25
Semester 5
EPM211 | Properties of Electrical Material 2 4 100 | 2 1 1 | 4 | PHMO22
ECE211 |Electronics 3 5 125 | 3 1 1 |5 | PHM122
. PHM111
ECE251 |Signals and Systems Fundamentals 4 6 150 | 3 2 0 |5 PHM113
CSE271 | System Dynamics and Control Components 4 6 150 | 3 2 1|6
. CSE111
CSE212 | Computer organization 3 6 150 | 2 2 0|4 CSE131
- ASU Elective 1 2 3 75 2 0 0|3
Total 18| 30 | 750 | 15 | 8 3 |27
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PHM212 |Complex, Special functions & Numerical Analysis| 3 5 125 | 2 2 0 | 4 | PHM113
EPM213 | Energy and Renewable Energy 3 6 150 | 3 1 1 |5 | EPM112
ECE252 |Fundamentals of Communication Systems 3 6 150 | 2 2 0 | 4| ECE251
ECE212 | Digital circuits 3 6 150 | 2 2 0 | 4| CSE111
CSE211 |Introduction to Embedded Systems 3 5 125 | 2 2 2 | 6
ASU111 |Human Rights 2 2 50 2 1 0 |3
Total 17| 30 | 750 | 13 | 10| 3 |26
- semester?
ECE311 |Advanced semiconductor devices 2 4 100 | 2 1 0 | 3 | ECE211
ECE312 |Analog Circuits (1) 3 5 125 | 2 2 1|5 ECE211
. PHM212
ECE331 |Electromagnetic waves 3 6 150 | 3 1 1 5 EPM112
ECE351 |Analog and Digital Communication Systems 3 5 125 | 2 2 0 | 4| ECE252
ECE352 |Telecommunication networks 3 5 125 | 2 2 0 | 4 | ECE252
CSE371 | Control Engineering 3 5 125 | 2 1 1|4
Total 17| 30 | 750 | 13 | 9 3 |25
- Semestes 0000 |
ECE313 | Analog Circuits (2) 3 6 150 | 2 2 1 | 5| ECE312
ECE314 |VLSI design 3 6 150 | 2 2 1 | 5| ECE212
. PHM212
ECE332 | Waveguides 3 6 150 | 2 2 1|5 ECE331
ECE353 | Wireless Communication Networks 3 6 150 | 2 2 1 | 5| ECE351
ASU114 | Selected Topics in Contemporary issues 2 2 50 2 0 0|3
EPM411 | Project Management for Electrical Engineering | 2 4 100 | 2 1 0|3
Total 16| 30 | 750 | 12 | 9 4 |26
- semestes
. ECE311
ECE431 |Optoelectronics 3 5 125 | 2 2 1|5 ECE332
ECE432 |Antenna Engineering and Propagation 2 4 100 | 2 1 0|3 ECE332
ECE451 | Digital Signal Processing Basics 2 4 100 | 2 1 1 | 4| ECE251
Electronics & Communication Elective (1) 3 5 125 | 2 2 0|4
Electronics & Communication Elective (2) 3 5 125 | 2 2 0|4
ECE491 |Graduation Project (1) 3 7 175 | 1 0 6 |7 125CH
Total 16| 30 | 750 | 11 | 8 8 |27
- semeste0 |
ECE433 | Microwave circuits and systems 3 6 150 | 2 2 1|5 ECE332
Electronics & Communication Elective (3) 3 5 125 | 2 2 0|4
Electronics & Communication Elective (4) 3 5 125 | 2 2 0|4
ECE492 | Graduation Project (2) 3 8 200 | 1 0 6 | 7 | ECE491
ASU Elective (2) 2 2 50 2 1 0|3
ASU113 | Professional Ethics and Legislations 3 4 100 | 2 2 0|4
Total 16| 30 | 750 | 11 | 9 7 |27




Program #8: Computer and Systems Engineering Program
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.

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, artificial intelligence,
internet of things, computer networks and security, autonomous vehicles, deep learning, 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. Computer and Systems engineers are
needed in many industries such as embedded systems, hardware design, computer networks,
computer security, intelligent systems, and software development.

Graduates can be specialized in a specific field of the following disciplines: Computer Design,
Computer Software, Computer Networks & Security, and Systems & Artificial Intelligence.

Program Concentrations
The program qualifies graduates to work as Computer and Systems engineers. The graduate can be
specialized in one of the following four concentrations:

Computer Design

Computer Software

Computer Networks

Systems and Artificial Intelligence

PwnN e

The concentration focus is achieved by 16 Credit Hours including 10 Credit Hours of elective courses
and 6 credit hours as the graduation project, all related to the specific concentration. The student
must select two level 3 elective courses from the same course group to identify the focus.The
student is then allowed to select any three level 4 technical elective courses based on the academic
advising process.

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

2. Computer Software: This track prepares the graduate to work as Software Engineer, in different
disciplines and it focuses on the engineering part of software development and management.

3. Computer Networks: The graduate will be able to design, inspect, and operate different types of
data and telecommunication networks. The graduate is also involved in the field of security,
forensics and Internet of Things.

4. Systems and Artificial Intelligence:The graduate will be prepared with the necessary
competences to work as a system engineer, including automation, control and Artificial Intelligence.

Agreements with another University
The program is not yet partnered with another university.
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Program ILOs
In addition to the competences for all Engineering Programs (A-Level) and the competencies for the

Electrical Engineering Discipline (B-Level), the Computer and Systems Engineering Program graduate
must be able to (C-Level):

Cc1

c2.
C3.

C4.

C5.

cé.

C7.

Cs.

co.

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

Select and analyze 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.

C10. Organize information and knowledge resources in an optimal format.
Cl11.Undertake research and supports new solutions to provide for concepts, ideas,

product/service improvement.

C12.Demonstrate additional abilities related to the field of the discipline within Computer and

Systems Engineering as listed below.

Concentration Graduate attributes

Computer Design C12a. Demonstrate additional abilities to model, analyze, design
and verification of computer systems at the level of system
architecture.
Computer Software C12c. Demonstrate additional abilities to design and integrate
software solutions.
Computer Networks | C12b. Demonstrate additional abilities to model, analyze, and
design networks and distributed systems while maintaining their

security.
Systems and Artificial | C12d. Demonstrate additional abilities to model, design and
Intelligence integrate computer-operated systems including analog, digital

and intelligent systems.
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Required Courses
In order to get a Bachelor of Science Degree in this program, and to satisfy the Program ILOs, the

following set of courses need to be completed.

Table 23 List of Computer and Systems Engineering ProgramRequirements courses.

Code Course Title Credits and SWL Contact Hours
CH|ECTS | SWL | Lec | Tut | Lab | TT
Ain Shams University Requirements 14| 17 | 425 |12 | 6 0 18
Faculty of Engineering Requirements 42| 76 |1900| 34 | 23 |14 | 71
Electrical Engineering Requirements 60| 104 (2600| 48 | 30 | 12 | 90
PHM211 |Discrete Mathematics 2 4 100 | 2 2 0 4
CSE231 |Advanced Computer Programming 3 5 125 | 2 0 2 4
CSE311 |Computer Architecture 3 5 125 | 2 1 1 4
CSE331 |Data Structures and Algorithms 3 5 125 | 2 2 1 5
CSE332 | Design and Analysis of Algorithms 3 5 125 | 2 2 1 5
CSE333 | Database Systems 3 5 125 | 2 1 1 4
CSE334 |Software Engineering 3 5 125 | 2 2 0 4
CSE335 | Operating Systems 3 5 125 | 2 2 0 4
CSE352 | Parallel and Distributed Systems 3 5 125 | 2 2 0 4
CSE411 |Real-Time and Embedded Systems Design 3 5 125 | 2 1 1 4
CSE439 |Design of Compilers 3 5 125 | 2 2 0 4
CSE451 | Computer Networks and Security 3 5 125 | 2 1 1 4
CSE472 | Artificial Intelligence 3 5 125 | 2 2 0 4
Computer and Systems Elective (1) 2 5 125 | 2 1 1 4
Computer and Systems Elective (2) 2 5 125 | 2 1 1 4
Computer and Systems Elective (3) 2 5 125 | 2 1 1 4
Computer and Systems Elective (4) 2 5 125 | 2 1 1 4
Computer and Systems Elective (5) 2 5 125 | 2 1 1 4
CSE491 | Computer & Systems Engineering Graduation Proj. (1) | 3 6 150 | O 0 5 5
CSE492 | Computer & Systems Engineering Graduation Proj. (2) | 3 6 150 | O 0 5 5
Total 170| 298 | 7450|130 | 84 | 49 | 263
Pool of Computer Design Concentration Elective Courses
CSE312 | Electronic Design Automation 2 5 125 | 2 1 1 4
CSE313 | Digital Systems Testing and Verification 2 5 125 | 2 1 1 4
CSE314 | Parallel and Cluster Computing 2 5 125 | 2 1 1 4
CSE413 | Real-Time Operating systems 2 5 125 | 2 1 1 4
CSE414 | Digital VLSI Systems 2 5 125 | 2 1 1 4
CSE415 | Fault Tolerant Computing 2 5 125 | 2 1 1 4
CSE416 |Selected Topics in Computer Design 2 5 125 | 2 1 1 4
Pool of Computer Software Concentration Elective Courses
CSE336 |Software Design Patterns 2 5 125 | 2 1 1 4
CSE337 |Software Testing 2 5 125 | 2 1 1 4
CSE346 |Advanced Database Systems 2 5 125 | 2 1 1 4
CSE437 |Selected Topics in Software 2 5 125 | 2 1 1 4
Pool of Computer Networks Concentration Elective Courses
CSE357 | Networks Operation and Management 2 5 125 | 2 2 0 4
CSE358 |Pervasive Computing and Internet of Things 2 5 125 | 2 2 0 4
CSE452 | Wireless Networks 2 5 125 | 2 2 0 4
CSE453 | Digital Forensics 2 5 125 | 2 2 0 4
CSE454 | Quantum Communication and Security 2 5 125 | 2 2 0 4
CSE455 |High-Performance Computing 2 5 125 | 2 2 0 4
CSE459 |Selected Topics in Computer Networks 2 5 125 | 2 2 0 4
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Pool of Com

puter Systems and Artificial Intelligence Concentration Elective Courses

CSE372 |Simulation of Engineering Systems 2 5 125 | 2 1 1 4
CSE373 | Digital Control Systems 2 5 125 | 2 1 1 4
CSE374 | Digital Image Processing 2 5 125 | 2 1 1 4
CSE375 | Machine Learning and Pattern Recognition 2 5 125 | 2 1 1 4
CSE376 | Digital Signals Processing 2 5 125 | 2 1 1 4
CSE471 |Robotic Systems 2 5 125 | 2 1 1 4
CSE473 | Computational Intelligence 2 5 125 | 2 1 1 4
CSE475 |Biomedical Engineering 2 5 125 | 2 1 1 4
CSE476 |Fundamentals of Big-Data Analytics 2 5 125 | 2 1 1 4
CSE477 |Fundamentals of Deep Learning 2 5 125 | 2 1 1 4
CSE478 |Selected Topics in Systems and Artificial Intelligence 2 5 125 | 2 1 1 4
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Proposed Study Plan

Code Course Title Credits and SWL| Contact Hours Pre-
CH|ECTS | SWL [ Lec | Tut | Lab | TT | requisites
Semester 1
PHMO012 | Mathematics (1) 3 5 125 | 3 2 0 | 5 | Eng/Math
PHMO021 | Vibration and Waves 3 5 125 | 3 1 1 | 5 | Eng/Math
PHMO31 | Statics 3 5 125 | 2 2 1 | 5 | Eng/Math
MDPOQO11 | Engineering Drawing 3 6 150 | 1 3 2 6
PHMO0A41 | Engineering Chemistry 3 5 125 | 2 1 2 5 Eng
CSEO31 |Computing in Engineering 2 4 100 | 2 0 0|2
Total 17| 30 | 750 | 13 | 9 6 |28
Semester 2
PHMO013 | Mathematics (2) 3 5 125 | 3 2 0 | 5| PHMO12
PHMO022 | Electricity and Magnetism 3 5 125 | 3 1 1|5
PHMO032 | Dynamics 3 5 125 | 2 2 1 |5 | PHMO031
CEPO11 |Projection and Engineering Graphics 3 6 150 | 1 3 2 | 6
MDPO081 | Production Engineering 3 5 125 | 2 0 3|5 Eng
ENGO11 |Fundamentals of Engineering 2 4 100 | 2 1 0 |3
Total 17| 30 | 750 | 13 | 9 7 |29
Semester 3
PHM111 | Probability and Statistics 2 4 100 | 2 2 0|4
PHM113 | Differential and Partial Differential Equations 3 5 125 | 3 2 0 | 5| PHMO13
. . PHMO013
PHM121 | Modern Physics and Quantum Mechanics 3 5 125 | 3 1 115 PHMO22
EPM111 | Electrical Circuits (1) 4 7 175 | 3 2 1|6
CSE111 | Logic Design 3 5 125 | 3 1 1|5
ASU112 |Report Writing & Communication skills 3 4 100 | 2 2 0|4
Total 18| 30 | 750 | 16 | 10 | 3 |29
Semester 4
PHM122 | Physics of Semiconductors and Dielectrics 3 5 125 | 2 2 0 | 4 | PHM121
. . PHMO041
MEP214 | Thermal Power Engineering 3 5 125 | 2 2 0|4 PHMO22
EPM113 | Electrical measurements 3 5 125 | 2 2 115
EPM112 | Electromagnetic Fields 3 5 125 | 3 1 0|4
MDP231 | Engineering Economy 2 4 100 | 2 1 0|3
CSE131 |Computer Programming 3 6 150 | 3 0 2 5
Total 17| 30 | 750 | 14 | 8 3 |25
Semester 5
EPM211 | Properties of Electrical materials 2 4 100 | 2 1 1 | 4 | PHMO022
ECE211 |Electronics 3 5 125 | 3 1 0 | 4 | PHM122
. PHM111
ECE251 |Signals and Systems Fundamentals 4 6 150 | 3 2 0|5 PHM113
CSE271 | System Dynamics and Control Components 4 6 150 | 3 2 1|6
ASU Elective (1) 2 3 75 2 1 0 |3
- CSE111
CSE212 | Computer Organization 3 6 150 | 2 2 0 |4 CSE131
Total 18| 30 | 750 | 15 | 9 2 |26
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Code Course Title Credits and SWL| Contact Hours Pre-
CH|ECTS | SWL [ Lec | Tut | Lab | TT | requisites
Semester 6
EPM213 | Energy and Renewable Energy 3 6 150 | 3 1 1 | 5| EPM112
ECE252 |Fundamentals of Communication Systems 3 6 150 | 2 2 0 | 4| ECE251
. CSE111
CSE211 |Introduction to Embedded Systems 3 5 125 | 2 2 2 |6 CSE131
ASU111 |Human Rights 2 2 50 2 1 0|3
CSE231 | Advanced Computer Programming 3 5 125 | 2 0 2 | 4| CSE131
ECE212 | Digital Circuits 3 6 150 | 2 2 0 | 4 | CSE111
Total 17| 30 | 750 | 13 | 8 5 |26
Semester 7
PHM211 | Discrete Mathematics 2 4 100 | 2 2 0|4
CSE331 |Data Structures and Algorithms 3 5 125 | 2 2 1|5 CSE231
CSE335 | Operating Systems 3 5 125 | 2 2 0 |4 CSE212
CSE351 | Computer Networks 3 5 125 | 2 2 0 |4
CSE371 | Control Engineering 3 5 125 | 2 1 1|4 ECE251
Computer and Systems Elective (1) 2 5 125 | 2 1 1|4
Total 16| 29 | 725 |12 | 10| 3 |25
Semester 8
CSE311 | Computer Architecture 3 5 125 | 2 2 0 |4 CSE212
CSE332 | Design and Analysis of Algorithms 3 5 125 | 2 2 1 | 5| CSE331
CSE333 | Database Systems 3 5 125 | 2 1 1|4 CSE331
CSE334 | Software Engineering 3 5 125 | 2 2 0 |4 CSE131
CSE352 | Parallel and Distributed Systems 3 5 125 | 2 2 0 | 4| CSE351
Computer and Systems Elective (2) 2 5 125 | 2 1 1|4
Total 17| 30 | 750 | 12 | 10 3 |25
Semester 9
. . CSE211
CSE411 |Real-Time and Embedded Systems Design 3 5 125 | 2 1 1|4
CSE335
CSE439 | Design of Compilers 3 5 125 | 2 2 0 | 4| CSE131
CSE441 | Software Project Management 2 4 100 | 2 1 0|3 CSE334
e . PHM111
CSE472 | Artificial Intelligence 3 5 125 | 2 2 0| 4 CSE131
Computer and Systems Elective (3) 2 5 125 | 2 1 1|4
CSE491 | Computer Engineering Graduation Project (1) 3 6 150 | O 0 5 1|5
Total 16| 30 | 750 | 10 | 7 7 |24
Semester 10
CSE451 | Computer Networks and Security 3 5 125 | 2 1 1 | 4| CSE351
Computer and Systems Elective (4) 2 5 125 | 2 1 1|4
Computer and Systems Elective (5) 2 5 125 | 2 1 1|4
ASU113 | Professional Ethics and Legislations 3 4 100 | 2 2 0|3
ASU114 |Selected Topics in Contemporary issues 2 2 50 2 0 0|3
ASU Elective (2) 2 2 50 2 0 0|2
CSE492 | Computer Engineering Graduation Project (2) 3 6 150 | O 0 5 | 5| CSE491
Total 17| 29 | 725 | 12 5 8 |25
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Program #9: Structural Engineering Program

Program Description

The program aims to supply the students with the advanced concepts of structure design.Student
will have basics of steel bridges, concrete bridges and water tanks design, according to recent design
codes versions. Also, Student will have basics of dynamic, earthquake and steel behavior analysis,
using recent design codes versions. Management of project recourses, risk, safety is essential
knowledge for 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.

Program Concentrations
There are no specified concentrations in this Program.

Agreements with another University
The program is not yet partnered with another university.

Program ILOs
In addition to the competences for all Engineering Programs (A-Level) and the competencies for the

Civil Discipline (B-Level), the Structural Engineering Program graduate must be able to (C-Level):

C1. Identify principles in the advanced structural analysis, computer design, steel structure
behavior.

C2. Identify principles in the finite element and earthquake engineering.

C3. Identify principles in structure analysis programming and dynamic analysis of structures.

C4. Design special concrete structures and prestressed concrete structures.

C5. Design special steel structures and strengthening of structures with essential repairs.

C6. Design different types of structure foundations.

C7. Consider construction techniques, insulation works and rock mechanics.

C8. Demonstrate knowledge in the fields of management project resources, risk, safety and legal
issues in construction.

C9. Demonstrate knowledge in the fields of composite, materials of special concrete types,
ground improvement and geotechnical engineering using computer.

C10. Demonstrate knowledge in the fields of masonry structures, steel plated structures, steel
structures construction and space steel structures.

C11.Identify principles in the fields of fluid mechanics, hydraulics, irrigation and drainage,
hydrology, water resources, and apply principles of GIS in water engineering.

C12.Plan and design irrigation and drainage systems, hydraulic networks, sustainable drainage
systems and pump stations.

C13. 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.

C14.Demonstrate knowledge and understanding and carry out maintenance of all elements for
different types of roads, airports, pavements and traffic systems

C15. Demonstrate knowledge, understanding and application of transportation planning and
traffic engineering models and systems at various planning scales.
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C16. Identify principles in the fields of surveying, geodesy, photogrammetry, remote sensing,
roads and airport systems, traffic engineering, transportation planning, railway engineering,
water and waste water systems and their codes of practice and standards.

C17.Plan and design of roads and highways, railways, transport systems, traffic management
systems, water and waste water networks and treatment facilities and produce civil
drawings.

C18. Consider environmental issues in transportation planning and traffic engineering, water and
waste water systems, solid waste management, conduct field and laboratory measurements,
and assess environmental impact of Utilities and Infrastructure engineering projects.

C19.Demonstrate knowledge and understanding of water and waste water networks and
treatment facilities and demonstrate knowledge of environment pollution and solid waste
management.

Required Courses
In order to get a Bachelor of Science Degree in this program, and to satisfy the Program ILOs, the

following set of courses need to be completed.

Table 24 List of Structural EngineeringProgram Requirements courses.

Code Course Title Credits and SWL Contact Hours

CH|ECTS | SWL | Lec | Tut | Lab | TT

Ain Shams University Requirements 14| 17 | 425 |12 | 6 0 18

Faculty of Engineering Requirements 42| 76 |1900| 34 | 23 |14 | 71

Civil Engineering Requirements 68 | 103 |2575| 55 | 39 | 13 | 107

CES311 | Structural Analysis (3) 3 3 75 2 2 0 4
CES312 | Structural Dynamics 3 3 75 2 2 0 4
CES362 |Foundation Engineering (1) 3 3 75 2 2 0 4
CES411 |Advanced Structural Analysis 2 3 75 2 1 0 3
CES421 |Design of Prestressed Concrete and Bridges 3 5 125 | 2 2 0 4
CES422 |Special Topics in Concrete Design 3 5 125 | 2 2 0 4
CES441 | Design of Steel Bridges (1) 3 5 125 | 2 2 0 4
CES442 | Design of Steel Bridges (2) 2 4 100 | 2 1 0 3
CES451 |Repair and Strengthening of Structures 2 3 75 2 1 0 3
CES461 |Foundation Engineering (2) 2 3 75 2 1 0 3
CES471 |Construction Project Management 3 4 100 | 2 2 0 4
CEI333 Design of Irrigation Structures 2 4 100 | 2 1 0 3
CEP322 |Transportation and Roads Engineering 2 5 125 | 2 1 0 3
CEP352 | Sanitary Engineering 3 5 125 | 2 2 0 4
- Structural Engineering Elective Course (1) 2 4 100 | 2 1 0 3
- Structural Engineering Elective Course (2) 2 4 100 | 2 1 0 3
- Structural Engineering Elective Course (3) 2 4 100 | 2 1 0 3
CES491 |Graduation Project (1) 2 5 125 | 0O 4 0 4
CES492 | Graduation Project (2) 4 9 225 | O 8 0 8

Total 172| 277 | 6925|135 |105| 27 | 267

Pool of Structural Engineering Elective Courses (1)

CES313 | Computer Aided Structural Design 2 4 100 | 2 1 0 3
CES323 | Construction Techniques 2 4 100 | 2 1 0 3
CES343 | Behavior of Steel Structures 2 4 100 | 2 1 0 3
CES351 | Advanced Composite Materials 2 4 100 | 2 1 0 3
CES363 | Geotechnical Site Characterization 2 4 100 | 2 1 0 3
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CES371 | Management of Project Resources |2| 4 |100| 2 | 1 | 0 | 3 |
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Pool of Structural Engineering Elective Courses (2)

CES412 | Finite Element Method 2 4 100 | 2 1 0 3
CES413 | Earthquake Engineering 2 4 100 | 2 1 0 3
CES414 | Dynamic Floor Vibrations 2 4 100 | 2 1 0 3
CES423 | Design of Concrete Bridges 2 4 100 | 2 1 0 3
CES424 | Masonry Structures 2 4 100 | 2 1 0 3
CES443 | Steel Plated Structures 2 4 100 | 2 1 0 3
CES444 | Construction of Steel Structures 2 4 100 | 2 1 0 3
Pool of Structural Engineering Elective Courses (3)
CES452 |Special Types of Concrete 2 4 100 | 2 1 0 3
CES453 | Sustainability of Construction and Building Physics 2 4 100 | 2 1 0 3
CES462 |Ground Improvement 2 4 100 | 2 1 0 3
CES463 | Computer Applications in Geotechnical Engineering 2 4 100 | 2 1 0 3
CES472 Risk and Safety Management 100 3
CES473 Construction Contracts and Cost Estimation 100 3
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Proposed Study Plan

Code Course Title Credits and SWL| Contact Hours Pre-
CH|ECTS | SWL [ Lec | Tut | Lab | TT | requisites
Semester 1
PHMO012 | Mathematics (1) 3 5 125 | 3 2 0 | 5 | Eng/Math
PHMO021 | Vibration and Waves 3 5 125 | 3 1 1 | 5 | Eng/Math
PHMO31 | Statics 3 5 125 | 2 2 1 | 5 | Eng/Math
MDPOQO11 | Engineering Drawing 3 6 150 | 1 3 2 6
PHMO0A41 | Engineering Chemistry 3 5 125 | 2 1 2 5 Eng
CSEO31 |Computing in Engineering 2 4 100 | 2 0 0|2
Total 17| 30 | 750 | 13 | 9 6 |28
Semester 2
PHMO013 | Mathematics (2) 3 5 125 | 3 2 0 | 5| PHMO12
PHMO022 | Electricity and Magnetism 3 5 125 | 3 1 1|5
PHMO032 | Dynamics 3 5 125 | 2 2 1 |5 | PHMO031
CEPO11 |Projection and Engineering Graphics 3 6 150 | 1 3 2 | 6
MDPO081 | Production Engineering 3 5 125 | 2 0 3|5 Eng
ENGO11 |Fundamentals of Engineering 2 4 100 | 2 1 0 |3
Total 17| 30 | 750 | 13 | 9 7 |29
Semester 3
ASU112 |Report Writing & Communication skills 3 4 100 | 2 2 0|4
ASU113 | Professional Ethics and Legislations 3 4 100 | 2 2 0|4
CES111 |Structural Mechanics (1) 4 4 100 | 3 2 0 | 5| PHMO032
CES151 |Structures & Properties of Construction Matrls | 2 4 100 | 2 1 1 | 4 | PHMO32
CEI111 | Fluid Mechanics 2 4 100 | 2 1 1 | 4 | PHMO032
CEP111 |Plane Surveying (1) 2 4 100 | 2 1 1 | 4| CEPO11
PHM111 | Probability and Statistics 2 4 100 | 2 2 0|4
Total 18| 28 | 700 | 15 | 11| 3 |29
Semester 4
CES112 |Structural Mechanics (2) 4 4 100 | 3 2 0 | 5| CES111
CES152 | Properties and Testing of Materials 2 4 100 | 2 1 1 |4 | CES151
CES171 |Construction Management 2 4 100 | 2 1 0 | 3| PHMO32
CEI261 |Engineering Economics and Management 2 4 100 | 2 1 0 | 3| PHM111
CEI112 |Hydraulics (1) 2 4 100 | 2 1 11|14 CEI111
CEI131 | Civil Drawings 2 5 125 | 1 3 0 | 4| CEPO11
CEP112 |Plane Surveying (2) 3 5 125 | 2 1 2 | 5| CEP111
Total 17| 30 | 750 | 14 | 10 | 4 |28
Semester 5
CES211 | Structural Analysis (1) 3 3 75 2 2 0 | 4| CES112
CES221 | Concrete Design (1) 2 3 75 2 1 0 | 3| CES112
CES251 | Concrete Technology (1) 3 4 100 | 2 2 2 | 6 | CES151
CES261 | Geology and Geotechnical Engineering 2 3 75 2 1 1 | 4| CES112
CEI211 |Hydraulics (2) 2| 4 [100] 2 | 1|1 ]4]| ceni
CEP211 |Topographic Surveying (1) 2 5 125 | 2 1 1 | 4| CEP112
PHM112 | Differential Equations and Numerical Analysis 4 6 150 | 3 2 0 | 5| PHM111
Total 18| 28 | 700 | 15| 10| 5 |30

Page | 88



Code Course Title Credits and SWL| Contact Hours Pre-
CH|ECTS | SWL [ Lec | Tut | Lab | TT | requisites
Semester 6
CES212 | Structural Analysis (2) 3 3 75 2 2 0 | 4| CES211
CES222 | Concrete Design (2) 2 3 75 2 1 0 | 3| CES221
CES223 | Design Principles 1 2 50 1 1 0|2 CES221
CES252 | Concrete Technology (2) 3 4 100 | 3 1 1 | 5| CES251
CES262 | Geotechnical Engineering (1) 2 3 75 2 1 1 | 4| CES261
CEI221 |Irrigation and Drainage Engineering 4 5 125 | 3 2 0 |5 CEI211
ASU114 |Selected Topics in contemporary issues 2 2 50 2 0 0|2
Total 17| 22 | 550 | 15 8 2 |25
Semester 7
CES311 | Structural Analysis (3) 3 3 75 2 2 0 | 4| CES212
CES321 | Design of Concrete Floors 3 4 100 | 2 2 0 | 4| CES222
CES341 | Design and Behavior of Steel Structures (1) 3 5 125 | 2 2 0 | 4| CES212
CES361 | Geotechnical Engineering (2) 2 3 75 2 1 0 | 3| CES262
CEP322 |Transportation and Roads Engineering 2 5 125 | 2 1 0 | 3| PHM112
CEI333 | Design of Irrigation Structures 2 4 100 | 2 1 0|3 CEl221
CES222
- ASU Elective (1) 2 2 75 2 1 0|3
Total 17| 26 | 675 |14 | 10| 0 |24
Semester 8
- ASU Elective (2) 2 2 50 2 0 0|2
ASU111 |Human Rights 2 2 50 2 1 0|3
CES312 |Structural Dynamics 3 3 75 2 2 0 |4 CES311
CES322 | Design of Concrete Halls 3 4 100 | 2 2 0 | 4| CES321
CES342 | Design and Behavior of Steel Structures (2) 3 5 125 | 2 2 0 | 4| CES341
CES362 | Foundation Engineering (1) 3 3 75 2 2 0 | 4| CES361
- Structural Engineering Elective (1) 2 4 100 | 2 1 0 |3
Total 18| 23 | 575|114 | 10| 0 |24
Semester 9
CES411 | Advanced Structural Analysis 2 3 75 2 1 0|3 CES312
CES421 | Design of Prestressed Concrete and Bridges 3 5 125 | 2 2 0 | 4| CES322
/CES324/
CES441 | Design of Steel Bridges (1) 3 5 125 | 2 2 0 | 4| CES342
CES461 |Foundation Engineering (2) 2 3 75 2 1 0 | 3| CES362
- Structural Engineering Elective Course (2) 2 4 100 | 2 1 0 | 3| CES411
/CES471/
CES471 |Construction Project Management 3 4 100 | 2 2 0 |4 CES322
CES491 | Graduation Project (1) 2 5 125 | 0O 4 0 | 4 | Elect.(1)
Total 17| 29 | 725 | 12 | 13 0 |25
Semester 10
CES422 |Special Topics in Concrete Design 3 5 125 | 2 2 0|4 CES421
CES442 | Design of Steel Bridges (2) 2 4 100 | 2 1 0 | 3| CES441
- Structural Engineering Elective Course (3) 2 4 100 | 2 1 0 | 3| CES451
/CES461/
CEP352 |Sanitary Engineering 3 5 125 | 2 2 0|4 CEI211
CES451 | Repair and Strengthening of Structures 2 3 75 2 1 0 | 3 | CES252
CES222
CES492 | Graduation Project (2) 4 9 225 | 0 8 0 | 8 | CES491
Total 16| 30 | 750 | 10 | 15| 0 |25
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Program #10: Water Engineering and Hydraulic Structures Program
Program Description
The Nile River in Egypt has supported the longest civilization over the world. Water engineers deal

with the control and utilization of water by society. The program aims at providing well educated
civil engineers with special expertise in the physical processes of water flow essential to the
understanding, protection, and improvement of the environment. The program also aims at
preparing its graduates to appreciate sustainable integrated water systems. This will support
preparing engineers that can meet the present and future challenges in Egypt, the Arab Countries
and the River Nile riparian countries are facing.

Career Prospects
Water engineers use their expertise in areas such as hydraulics, hydrology, fluid mechanics, coastal

and river engineering, water resources management and planning, and mathematics and computer
analysis to solve problems associated with the control and use of water and developing sustainable
water systems. This includes flood control and protection, urban infrastructure systems, hydraulic
structures, hydroelectric power development, road and pipeline river crossings, irrigation, drainage,
coastal and bank erosion protection, and marine and river navigation facilities.Graduates of the
program can work with

1. Government authorities,
Design firms designing different water systems,
Urban infrastructure authorities,
Coastal engineers developing coastal environment systems,
Roads drainage design either with authorities or design firms
Water resources management authority.

ok wn

Program Concentrations
There are no specified concentrations in this Program.

Agreements with another University
The program is not yet partnered with another university.

Program ILOs
In addition to the competences for all Engineering Programs (A-Level) and the competencies for the

Civil Discipline (B-Level), the Water Engineering and Hydraulic Structures Program graduate must be
able to (C-Level):

C1. Identify principles in the fields of fluid mechanics, hydraulics, irrigation and drainage,
hydrology, water resources, and apply principles of GIS in water engineering.

C2. Design and analyze crossing structures, control structures, navigation structures, harbor
structures, storage work and produce civil drawings.

C3. 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.

C4. Plan and design irrigation and drainage systems, hydraulic networks, sustainable drainage
systems and pump stations.

C5. 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.

C6. Use some computer programs and information technology in the field of water engineering
and hydraulic structures.
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Required Courses
In order to get a Bachelor of Science Degree in this program, and to satisfy the Program ILOs, the

following set of courses need to be completed.

Table 25 List of Water Engineering and Hydraulic StructuresProgram Requirements courses.

Code Course Title Credits and SWL Contact Hours
CH|ECTS | SWL | Lec | Tut | Lab | TT
Ain Shams University Requirements 14| 17 | 425 |12 | 6 0 18
Faculty of Engineering Requirements 42| 76 |1900| 34 | 23 |14 | 71
Civil Engineering Requirements 68 | 103 [2575| 55 | 39 | 13 | 107
CEl411 Hydraulics of Networks 3 5 125 | 2 1 2 5
CEI331 Design of Irrigation Works 2 5 125 | 2 1 0 3
CEI332 |Hydraulic Structures (1) 2 5 125 | 2 1 0 3
CEI431 | Hydraulic Structures (2) 2 5 125 | 2 1 0 3
CEI432 | Hydraulic Structures (3) 2 5 125 | 2 1 0 3
CEI341 |Coastal Engineering 2 4 100 | 2 1 0 3
CEl441 Port Engineering and Navigation 2 4 100 | 2 1 0 3
CEI351 |Environmental Hydrology 2 5 125 | 2 1 0 3
CEI451 | Ground Water Hydrology 2 5 125 | 2 1 0 3
CEI361 Water Resources Engineering 2 5 125 | 2 1 0 3
CEI461 |Geographical Information Systems in Water 2 5 125 | 2 0 2 4
Engineering
CEP212 | Engineering Surveying 3 5 125 | 2 2 0 4
CEP322 |Transportation and Roads Engineering 2 5 125 | 2 1 0 3
CEP352 |Sanitary Engineering 3 5 125 | 2 2 0 4
CES465 |Foundation Engineering of Water Structures (1) 3 5 125 | 2 2 0 4
Water Engineering Program Elective (1) 2 4 100 | 2 1 0 3
Water Engineering Program Elective (2) 2 4 100 | 2 1 0 3
Water Engineering Program Elective (3) 2 4 100 | 2 1 0 3
Water Engineering Program Elective (4) 2 4 100 | 2 1 0 3
CEl491 Graduation Project 6| 12 {300 0 (12| O 12
Total 172| 297 | 7425|139 (101 | 31 | 271
Pool of Water EngineeringProgram Elective (1) Courses
CEl413 Environmental Hydraulics 2 4 100 | 2 1 0 3
CEl442 Coastal Environment Engineering 2 4 100 | 2 1 0 3
CEI462 | Water Quality 2 4 100 | 2 1 0 3
CEl464 | Climate Change Adaptation in Water Resources field 2 4 100 | 2 1 0 3
Pool of Water Engineering Program Elective (2) Courses
CEl412 Pump Station Engineering 2 4 100 | 2 1 0 3
CEl414 River Engineering 2 4 100 | 2 1 0 3
CEI415 |Lab and Field Measurements in Water Resources field | 2 4 100 | 2 1 0 3
CEl433 Dams Engineering 2 4 100 | 2 1 0 3
CEI465 Non-Conventional Water Resources 2 4 100 | 2 1 0 3
Pool of Water Engineering Program Elective (3) Courses
CEl421 |Sustainable Drainage Systems 2 4 100 | 2 1 0 3
CEI422 | Advanced Irrigation Engineering 2 4 100 | 2 1 0 3
CEl434 | Advanced Hydraulic Structures 2 4 100 | 2 1 0 3
CEl443 |Inland Navigation 2 4 100 | 2 1 0 3
CEl463 Environmental Impact Assessment for Water 2 4 100 | 2 1 0 3
Engineering Projects
Pool of Water Engineering Program Elective (4) Courses
CES426 |Design of Water Concrete Structures 2 4 100 | 2 1 0 3
CES466 |Foundation Engineering of Water Structures (2) 2 4 100 | 2 1 0 3
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Proposed Study Plan

Code Course Title Credits and SWL| Contact Hours Pre-
CH|ECTS | SWL [ Lec | Tut | Lab | TT | requisites
Semester 1
PHMO012 | Mathematics (1) 3 5 125 | 3 2 0 | 5 | Eng/Math
PHMO021 | Vibration and Waves 3 5 125 | 3 1 1 | 5 | Eng/Math
PHMO31 | Statics 3 5 125 | 2 2 1 | 5 | Eng/Math
MDPOQO11 | Engineering Drawing 3 6 150 | 1 3 2 6
PHMO0A41 | Engineering Chemistry 3 5 125 | 2 1 2 5 Eng
CSEO31 |Computing in Engineering 2 4 100 | 2 0 0|2
Total 17| 30 | 750 | 13 | 9 6 |28
Semester 2
PHMO013 | Mathematics (2) 3 5 125 | 3 2 0 | 5| PHMO12
PHMO022 | Electricity and Magnetism 3 5 125 | 3 1 1|5
PHMO032 | Dynamics 3 5 125 | 2 2 1 |5 | PHMO031
CEPO11 |Projection and Engineering Graphics 3 6 150 | 1 3 2 | 6
MDPO081 | Production Engineering 3 5 125 | 2 0 3|5 Eng
ENGO11 |Fundamentals of Engineering 2 4 100 | 2 1 0 |3
Total 17| 30 | 750 | 13 | 9 7 |29
Semester 3
PHM111 | Probabilities and Statistics 2 4 100 | 2 2 0|4
CES111 |Structural Mechanics (1) 4 4 100 | 3 2 0 | 5| PHMO31
CES151 StructL-Jres and Properties of Construction ) 4 100 | 2 1 1 | 2| PHMoO32
Materials
CEP111 |Plane Surveying (1) 2 4 100 | 2 1 1|4
. . PHMO013
CEI111 | Fluid Mechanics 2 4 100 | 2 1 1|4 PHMO32
ASU111 |Human Rights 2 2 50 2 1 0|3
ASU113 | Professional Ethics and Legislations 3 4 100 | 2 2 0|4
Total 17| 25 | 650 | 15 | 10 3 |28
Semester 4
CES112 |Structural Mechanics (2) 4 4 100 | 3 2 0 | 5| CES111
CES152 |Properties and Testing of Materials 2 4 100 | 2 1 1 | 4| CES151
CEP112 |Plane Surveying (2) 3 5 125 | 2 1 2 | 5| CEP111
CEI112 |Hydraulics (1) 2 4 100 | 2 1 11|14 CEI111
CEI131 | Civil Drawing 2 5 125 | 1 3 0 | 4| CEPO11
PHM112 | Differential Equations and Numerical Analysis 4 6 150 | 3 2 0 | 5| PHMO13
ASU Elective (1) 2 3 75 2 1 0|2
Total 19| 31 | 775 |15 | 11| 4 |29
Semester 5
CES211 | Structural Analysis (1) 3 3 75 2 2 0 | 4| CES112
CES221 | Concrete Design (1) 2 3 75 2 1 0 | 3| CES112
CES251 |Concrete Technology (1) 3 4 100 | 2 2 2 | 6| CES151
CEP211 |Topographic Surveying (1) 2 5 125 | 2 1 1 | 4| CEP112
CEI211 |Hydraulics (2) 2| 4 [100] 2 | 1|1 ]4]| ceni
CES261 |Geology and Geotechnical Engineering 2 3 75 2 1 1 |4 | CES112
CEI261 |Engineering Economics and Management 2 4 100 | 2 1 0|3
Total 16| 26 | 650 | 14 | 9 5 |28
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Code Course Title Credits and SWL| Contact Hours Pre-
CH|ECTS | SWL [ Lec | Tut | Lab | TT | requisites
Semester 6
CES212 | Structural Analysis (2) 3 3 75 2 2 0 | 4| CES211
CES222 | Concrete Design (2) 2 3 75 2 1 0 | 3| CES221
CES252 | Concrete Technology (2) 3 4 100 | 3 1 1 | 5| CES251
CES223 | Design Principles 1 2 50 1 1 0|2 CES221
CEP212 |Engineering Surveying 3 5 125 | 2 2 0|4 CEP211
CEI221 |Irrigation and Drainage Engineering 4 5 125 | 3 2 0 |5 CEI211
CES262 | Geotechnical Engineering (1) 2 3 75 2 1 1 | 4| CES261
Total 18| 25 | 625 | 15 | 10 2 |27
Semester 7
CES321 | Design of Concrete Floors 3 4 100 | 2 2 0 | 4| CES222
CES341 | Design and Behavior of Steel Structures (1) 3 5 125 | 2 2 0 | 4| CES212
CES361 | Geotechnical Engineering (2) 2 3 75 2 1 0 | 3| CES262
. N CEI221
CEI331 | Design of Irrigation Works 2 5 125 | 2 1 0|3 CES212
CEI351 |Environmental Hydrology 2 4 100 | 2 1 0 |3 CEI221
CEP322 |Transportation and Roads Engineering 2 5 125 | 2 1 0 | 3| PHM111
ASU112 |Report Writing and Communication Skills 3 4 100 | 2 2 0|4
Total 17| 30 | 750 | 14 | 10| 0 |24
Semester 8
CES322 | Design of Concrete Halls 3 4 100 | 2 2 0 | 4| CES321
ASU Elective (2) 2 2 50 2 0 0 |2
CES342 | Design and Behavior of Steel Structures (2) 3 5 125 | 2 2 0 | 4| CES341
CEI211
. . /CEI212/
CEI341 |Coastal Engineering 2 3 75 2 1 0|3 CES361
/CES364/
. CEI331
CEI332 | Hydraulic Structures (1) 2 5 125 | 2 1 0|3 CES222
CEI361 |Water Resources Engineering 2 4 100 | 2 1 0|3 CEI351
CEP352 |Sanitary Engineering 3 5 125 | 2 2 0 |4 CEl211
Total 17| 28 | 700 | 14 | 9 0 |23
Semester 9
CEl411 |Hydraulics of Networks 3 125 | 2 2 CEI361
. CEI332
CEI431 | Hydraulic Structures (2) 2 5 125 | 2 1 0|3 CES361
CE1461 Geographical In.formation Systems in ) 4 100 | 2 0 > | a| ceprin
WaterEngineering
CES465 | Foundation Engineering of Water Structures (1)| 3 5 125 | 2 2 0 | 4| CES361
Water Engineering Elective Course (1) 2 4 100 | 2 1 0 |3
Water Engineering Elective Course (2) 2 4 100 | 2 1 0 |3
CEl441 | Port Engineering and Navigation 2 4 100 | 2 1 0|3 CElI341
Total 16| 31 | 775 |14 | 7 4 |25
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CEI211
JCEI212/
CEI451 | Ground Water Hydrology 2 4 100 | 2 1 0|3 CES361
/CES364/
i CEI332
CEI432 | Hydraulic Structures (3) 2 5 125 | 2 1 0 |3 CES361
ASU114 | Selected Topics in Contemporary Issues 2 2 50 2 0 0 2 None
Water Engineering Elective Course (3) 2 4 100 | 2 1 0|3
Water Engineering Elective Course (4) 2 4 100 | 2 1 0|3
. . Elect.(1)
CEI495 | Graduation Project 71 12 [ 300 ]| 3 8 0 |11 [Elect.(2)/
CES171 |Construction Management 2 4 100 | 2 1 0|3 None
Total 19| 35 | 875 |15 |13 | 0 |28
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Program #11: Utilities and InfrastructureProgram

Program Description

Utilities and infrastructure (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 waste water networks, water and waste water 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 waste
water networks, water and waste water 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

Program Concentrations
There are no specified concentrations in this Program.

Agreements with another University
The program is not yet partnered with another university.

Program ILOs
In addition to the competences for all Engineering Programs (A-Level) and the competencies for the

Civil Discipline (B-Level), the Utilities and Infrastructure Program graduate must be able to (C-Level):

C1. Identify principles in the fields of surveying, geodesy, photogrammetry, remote sensing,
roads and airport systems, traffic engineering, transportation planning, railway engineering,
water and waste water systems and their codes of practice and standards.

C2. Plan and design of roads and highways, railways, transport systems, traffic management
systems, water and waste water networks and treatment facilities and produce civil
drawings.
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Cs3.

C4.

Cs.

Cé6.

C7.

Cs.

co.

Consider environmental issues in transportation planning and traffic engineering, water and
waste water 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 topographical
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 waste water networks and
treatment facilities and demonstrate knowledge of environment pollution and solid waste
management.
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Required Courses
In order to get a Bachelor of Science Degree in this program, and to satisfy the Program ILOs, the

following set of courses need to be completed.

Table 26 List of Utilities and Infrastructure ProgramRequirements courses.

Code Course Title Credits and SWL Contact Hours
CH|ECTS | SWL | Lec | Tut | Lab | TT
Ain Shams University Requirements 14| 17 | 425 |12 | 6 0 18
Faculty of Engineering Requirements 42| 76 |1900| 34 | 23 |14 | 71
Civil Engineering Requirements 68 | 103 [2575| 55 | 39 | 13 | 107
CEP212 | Engineering Surveying 3 5 125 | 2 2 0 4
CEP311 |Topographical Surveying (2) 2 4 100 | 2 1 1 4
CEP411 |Geodetic Surveying 3 4 100 | 2 2 0 4
CEP321 |Transportation Planning 3 5 125 | 2 2 0 4
CEP421 |Traffic Engineering 3 4 100 | 2 2 0 4
CES425 | Design of Civil Structures 3 5 125 | 2 2 0 4
CEP331 |Roads and Airport Engineering 3 5 125 | 2 2 0 4
CEP431 | Highway Construction Technology 3 4 100 | 2 2 0 4
CEP341 |Railway Engineering (1) 3 5 125 | 2 2 0 4
CEP351 |Water and Waste Water Networks 3 5 125 | 2 2 0 4
CEP451 |Water and Waste Water Treatment 3 5 125 | 2 2 0 4
CES464 | Geotechnical Engineering for Infrastructures 2 4 100 | 2 1 0 3
Utilities and Infrastructure Elective (1) 2 4 100 | 2 1 0 3
Utilities and Infrastructure Elective (2) 2 4 100 | 2 1 0 3
Utilities and Infrastructure Elective (3) 2 4 100 | 2 1 0 3
Utilities and Infrastructure Elective (4) 2 4 100 | 2 1 0 3
CEP491 | Utilities and Infrastructure Graduation Project 6| 12 ({300 1 |10 | O 11
Total 172| 279 | 6975|134 | 104 | 28 | 266
Pool of Utilities and Infrastructure Elective (1) Courses
CEP412 | Hydrographic Surveying 2 4 100 | 2 1 0 3
CEP441 |Railway Engineering (2) 2 4 100 | 2 1 0 3
CEP452 | Environmental Engineering 2 4 100 | 2 1 0 3
Pool of Utilities and Infrastructure Elective (2) Courses
CEP413 | Geographic Information Systems 2 4 100 | 2 1 0 3
CEP422 | Traffic Management Systems 2 4 100 | 2 1 0 3
CEP454 | Solid Waste Management 2 4 100 | 2 1 0 3
Pool of Utilities and Infrastructure Elective (3) Courses
CEP423 | Traffic Studies and Analysis 2 4 100 | 2 1 0 3
CEP432 |Road and Airport Maintenance 2 4 100 | 2 1 0 3
CEP453 |Sludge Management 2 4 100 | 2 1 0 3
Pool of Utilities and Infrastructure Elective (4) Courses
CEP415 |Surveying with Satellites 2 4 100 | 2 1 0 3
CEP433 | Airport Planning and Design 2 4 100 | 2 1 0 3
CEP443 | Railway Signaling Systems 2 4 100 | 2 1 0 3
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Proposed Study Plan

Code Course Title Credits and SWL| Contact Hours Pre-
CH|ECTS | SWL [ Lec | Tut | Lab | TT | requisites
Semester 1
PHMO012 | Mathematics (1) 3 5 125 | 3 2 0 | 5 | Eng/Math
PHMO021 | Vibration and Waves 3 5 125 | 3 1 1 | 5 | Eng/Math
PHMO31 | Statics 3 5 125 | 2 2 1 | 5 | Eng/Math
MDPOQO11 | Engineering Drawing 3 6 150 | 1 3 2 6
PHMO0A41 | Engineering Chemistry 3 5 125 | 2 1 2 5 Eng
CSEO31 |Computing in Engineering 2 4 100 | 2 0 0|2
Total 17| 30 | 750 | 13 | 9 6 |28
Semester 2
PHMO013 | Mathematics (2) 3 5 125 | 3 2 0 | 5| PHMO12
PHMO022 | Electricity and Magnetism 3 5 125 | 3 1 1|5
PHMO032 | Dynamics 3 5 125 | 2 2 1 |5 | PHMO031
CEPO11 |Projection and Engineering Graphics 3 6 150 | 1 3 2 | 6
MDPO081 | Production Engineering 3 5 125 | 2 0 3|5 Eng
ENGO11 |Fundamentals of Engineering 2 4 100 | 2 1 0 |3
Total 17| 30 | 750 | 13 | 9 7 |29
Semester 3
PHM111 | Probability and Statistics 2 4 100 | 2 2 0|4
CES111 |Structural Mechanics (1) 4 4 100 | 3 2 0 | 5| PHMO032
CES151 |Structures & Properties of Construction Matrls | 2 4 100 | 2 1 1 | 4 | PHMO32
CEP111 |Plane Surveying (1) 2 4 100 | 2 1 1|4
. . PHMO013
CEI111 |Fluid Mechanics 2 4 100 | 2 1 1|4 PHMO32
ASU Elective (1) 2 3 75 2 1 0 |3
ASU211 | Professional Ethics and Legislations 3 4 100 | 2 2 0| 4
Total 17| 27 | 675 | 15 | 10 3 |28
Semester 4
CES112 |Structural Mechanics (2) 4 4 100 | 3 2 0 | 5| CES111
CES152 |Properties and Testing of Materials 2 4 100 | 2 1 1 | 4| CES151
CEP112 |Plane Surveying (2) 3 5 125 | 2 1 2 | 5| CEP111
CEI112 |Hydraulics (1) 2 4 100 | 2 1 11|14 CEI111
CEI131 | Civil Drawings 2 5 125 | 1 3 0 | 4| CEPO11
PHM112 | Differential Equations and Numerical Analysis 4 6 150 | 3 2 0|5 PHMO13
PHM111
ASU112 |Report Writing and Communication Skills 3 4 100 | 2 2 0|4
Total 20| 32 |80 |15 |12 | 4 |31
Semester 5
CES211 | Structural Analysis (1) 3 3 75 2 2 0 | 4| CES112
CES221 | Concrete Design (1) 2 3 75 2 1 0 | 3| CES112
CES251 |Concrete Technology (1) 3 4 100 | 2 2 2 | 6| CES151
CEP211 |Topographic Surveying (1) 2 5 125 | 2 1 1 | 4| CEP112
CEI211 |Hydraulics (2) 2| 4 [100] 2 | 1|1 ]4]| ceni
CES261 |Geology and Geotechnical Engineering 2 3 75 2 1 1 |4 | CES112
CEI261 |Engineering Economics and Management 2 4 100 | 2 1 0 | 3| PHM111
Total 16| 26 | 650 | 14 | 9 5 |28
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Code Course Title Credits and SWL| Contact Hours Pre-
CH|ECTS | SWL [ Lec | Tut | Lab | TT | requisites
Semester 6
CES212 | Structural Analysis (2) 3 3 75 2 2 0 | 4| CES211
CES222 | Concrete Design (2) 2 3 75 2 1 0 | 3| CES221
CES223 | Design Principles 1 2 50 1 1 0|2 CES221
CES252 | Concrete Technology (2) 3 4 100 | 3 1 1 | 5| CES251
CEP212 |Engineering Surveying 3 5 125 | 2 2 0|4 CEP211
CEI221 |Irrigation and Drainage Engineering 4 6 150 | 3 2 0 |5 CEI211
CES262 | Geotechnical Engineering (1) 2 3 75 2 1 1 | 4| CES261
Total 18| 26 | 650 | 14 | 11 | 3 |28
Semester 7
CES321 | Design of Concrete Floors 3 4 100 | 2 2 0 | 4| CES222
CES341 | Design and Behavior of Steel Structures (1) 3 5 125 | 2 2 0 | 4| CES212
CES361 | Geotechnical Engineering (2) 2 3 75 2 1 0 | 3| CES262
CEP341 |Railway Engineering (1) 3 5 125 | 2 2 0|4
CEP331 |Roads and Airport Engineering 3 5 125 | 2 2 0|4
ASU114 |Selected Topics in contemporary issues 2 2 50 2 0 0|2
ASU111 |Human Rights 2 2 50 2 1 0|3
Total 18| 26 | 650 | 14 | 10| 0 |24
Semester 8
CES322 | Design of Concrete Halls 3 4 100 | 2 2 0 | 4| CES321
CES342 | Design and Behavior of Steel Structures (2) 3 5 125 | 2 2 0 | 4| CES341
ASU Elective (2) 2 2 50 2 0 0|2
CEP321 |Transportation Planning 3 5 125 | 2 2 0 | 4| PHM111
CEP351 |Water and Waste Water Networks 3 5 125 | 2 2 0|4 CEI211
CEP311 |Topographic Surveying (2) 2 4 100 | 2 1 1 | 4| CEP211
Total 16| 25 | 625 | 12 | 9 1 (22
Semester 9
CES471 |Construction Project Management 3 4 100 | 2 2 0|4 CES322
CES425 | Design of Civil Structures 3 5 125 | 2 2 0 | 4| CES322
CEP451 |Water and Waste Water Treatment 3 5 125 | 2 2 0|4 CEP351
. . CEP212
CEP411 | Geodetic Surveying 3 5 125 | 2 b 0|4 CEP311
Utilities and Infrastructure Elective Course (1) 2 4 100 | 2 1 0|3
Utilities and Infrastructure Elective Course (2) 2 4 100 | 2 1 0|3
CEP421 |Traffic Engineering 3 4 100 | 2 2 0 |4 CEP321
Total 19| 31 | 775 |14 |12 | 0 |26
Semester 10
CES464 | Geotechnical Engineering for Infrastructures 2 4 100 | 2 1 0 | 3| CES361
CEP431 |Highway Construction Technology 3 4 100 | 2 2 0 | 4| CEP331
Utilities and Infrastructure Elective Course (3) 2 4 100 | 2 1 0 |3
Utilities and Infrastructure Elective Course (4) 2 4 100 | 2 1 0 |3
CEP491 |Graduation Project 612 [300] 1 |10]0 |11 /E:EEE g; y
Total 15| 28 | 700 | 9 | 15| O |24
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Program #12: Materials Engineering Program

Program Description

The program aims to supply the students with the basic and global concepts of science and
technology in order to comprehend the relation between materials’ structure and its properties and
applications, which will open the field to develop and manufacture materials with special properties
that suits the required application. This will help in developing various industries and setting
specifications and criteria for quality assurance. Materials engineering applications incorporates
different metals, ceramics, plastics, composite materials, semiconductors and other materials that
could be wused in electronics, communication, environmental, medicine, biotechnology,
nanotechnology and other applications. Now this field attracts global attention which makes it
important to be included into the higher educational system in Egypt.

Career Prospects

Materials engineers have versatile opportunities in manufacturing, petrochemical, ore extraction,
consulting firms, research entities and educational institutes or other similar organizations. Possible
jobs are Material engineer, design engineer, metallurgist, product developer, research assistant,
quality engineer, biomedical engineer, patent examiner and technical sales engineer.

Duties of material engineer are: material selection, material design, processing, testing and
characterization of materials and data, quality control, training and documentation.

Program Concentrations

Material engineering program covers a wide spectrum of materials. However, elective courses of 15
Credit Hours in addition to the graduation projects are given to the student for selection in one of
the following fields:

1. Metallurgy: extraction of ferrous and nonferrous alloys, forming, casting and welding
technologies, material characterization and non-destructive testing.

2. Polymer: polymer materials and its composites, processing, testing, lubricants, sealants,
packaging materials.

3. Ceramics: building materials, glass, ceramic technologies and nano technologies, biomedical
materials and environmental aspects.

The student should select 5 electives (at least 3 from one concentration).

Agreements with another University

By fulfilling the required 170 CH (including the graduation project) plus the twelve obligatory training
weeks, the student earns a Bachelor of Science in Material Engineering. However, the student has
the chance to get a double degree from Ain Shams University and Clausthal University of Technology
in Germany. This double degree is according to the agreement between both universities, where the
student gets a Bachelor of Science in Material Science and Engineering.

Germany is known for its distinguished level of engineering as well as education. In comparison with
other European and American universities, the tuition fees of the German Universities are attractive
and tolerable. The student is required to pay his living expenses during his stay in Germany.

The student who decides to apply for the double degree will be required to:
- Pass all the Materials Engineering Program required courses at Ain Shams University
according to the study plan except for the 15 Credit Hours Elective Courses and the
Graduation Project. This accounts for only 149 Credit Hours.
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Pass B2 level of the German language according to the common European framework of
reference for Languages

In Clausthal University, the student will join the university as a normal student and study the
five electives (available in Clausthal University and equivalent to those in Ain Shams
university) plus the graduation project in order to get his double Bachelor degree. This
normally requires two semesters.

Program ILOs
In addition to the competences for all Engineering Programs (A-Level), the Landscape Architecture
Program graduate must be able to (D-Level):

D1

D2.

D3.

DA4.

D5.

Dé.

D7.

D8.

DS.

. Apply general math, science and engineering skills to the solution of engineering problems
related to materials,

Analyze the relationship between structure, properties, processing and design of materials
and their final impact on the product design and performance,

Understand systems applicable to the material engineering discipline by applying the
concepts of: Thermodynamics, Fluid Mechanics, heat and mass transfer and engineering
chemistry, solid Mechanics, material processing, material Properties, measurements, and
mechanical Design

Develop, prepare and characterize new materials by applying concepts of homogeneity and
polymorphism, phase transformation, crystalline structures and reaction kinetics,

Select, Model, analyze, design, treat and test material systems of monolithic composite and
hybrid materials in engineering systems such as mechanical, biomedical, electronic,
communication and advanced building systems,

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

Have the experimental and computational skills for a professional career as team member or
leader in multidisciplinary engineering projects using organization tools,

Be aware of the value of sustainable learning and environmental/social issues surrounding
materials.

Demonstrate additional abilities related to the field of the concentration within Materials
Engineering as listed below.

Concentration Graduate attributes

Metallic field 9a. to understand, analyze, model, design and test some
technological processes like casting, welding and forming of
metals.

Polymer field 9b. to understand, analyze and test polymer-based materials like

rubbers, surfactants, petrochemical products and other polymer
composites for energy saving and advanced applications

Ceramic field 9c. to understand, analyze, model, design and test some
technological processes of ceramic based materials in binding,
glass and ceramic materials in advance technologies of nano-
and biomedical materials.
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Required Courses
In order to get a Bachelor of Science Degree in this program, and to satisfy the Program ILOs, the

following set of courses need to be completed.

Table 27 List of Materials EngineeringProgram Requirements courses.

Code Course Title Credits and SWL Contact Hours

CH |ECTS | SWL | Lec | Tut | Lab | TT

Ain Shams University Requirements 14 17 [ 425 |12 | 6 0 18

Faculty of Engineering Requirements 42 | 76 [1900| 34 |23 |14 | 71

PHM115 |Engineering Mathematics 3 5 125 | 2 2 0 4
PHM121 | Modern Physics and Quantum Mechanics 3 5 125 | 3 1 1 5
PHM122 | Physics of Semiconductors and Dielectrics 3 5 125 | 2 2 0 4
PHM141 |Introduction to Organic Chemistry 2 4 100 | 2 0 1 3
PHM142 |Reaction Kinetics and Chemical Analysis 3 5 125 | 3 0 1 4
PHM241 |Electrochemistry 3 5 125 | 3 0 1 4
PHM242 |Polymer Chemistry 3 5 125 | 3 0 1 4
MDP111 |Mechanical Drawing 3 5 125 | 1 3 1 5
MDP112 | Machine Construction 3 6 150 | 2 2 0 4
MDP433 | Quality Control 3 5 125 | 2 2 0 4
MEP111 |Thermal Physics 2 4 100 | 1 2 0 3
MEP211 |Thermodynamics 4 6 150 | 3 1 1 5
MEP212 |Heat Transfer 4 8 200 | 2 2 3 7
MEP222 |Introduction to Fluid Mechanics 3 5 125 | 3 1 1 5
MEP231 | Measurement and Instrumentation 2 5 125 | 1 0 3 4
EPM116 |Electrical Circuits and Machines 4 6 150 | 3 2 1 6
MDP411 |Introduction to Finite Elements 3 5 125 | 2 2 0 4
MDP256 |Phase Transformations and Heat Treatment 3 6 150 | 2 2 2 6
MDP451 | Failure Analysis 3 5 125 | 2 2 0 4
MDP452 | Material and Process Selection 2 4 100 | 2 1 0 3
MDP453 | Composites Technology 3 5 125 | 3 0 2 5
MDP454 | Corrosion 3 6 150 | 3 1 1 5
MDP153 | Crystalline Structures of Materials 3 5 125 | 2 2 1 5
MDP254 | Thermodynamics of Materials 3 5 125 | 2 2 2 6
MDP255 | Materials Testing and Behavior 3 6 150 | 2 2 2 6
MDP257 | Materials for Advanced Manufacturing Technology 2 4 100 | 2 1 1 4
MDP353 | Polymer Materials 3 5 125 | 3 0 2 5
MDP354 |Industrial Project 3 6 150 | 1 0 6 7
MDP355 | Modern Ferrous and Non-Ferrous Making 2 4 100 | 2 1 0 3
MDP356 |Glass, Ceramics, and Binding Materials 3 5 125 | 2 2 0 4
MDP456 | Petrochemicals and Polymer Products 2 4 100 | 2 1 0 3
MDP183 |Manufacturing Technologies 4 6 150 | 3 2 2 7
Materials Engineering Elective (1) 3 5 125 | 2 2 0 4

Materials Engineering Elective (2) 3 5 125 | 2 2 0 4

Materials Engineering Elective (3) 3 5 125 | 2 2 0 4

Materials Engineering Elective (4) 3 5 125 | 2 2 0 4

Materials Engineering Elective (5) 3 5 125 | 2 2 0 4
MDP401 l\il;echanical Design & Production Graduation Project 3 6 150 | 1 0 6 7
MDP402 ?gl;echanical Design & Production Graduation Project 3 6 150 | 1 0 6 7

Total 170 | 295 (7375|129 | 80 | 62 | 271
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Pool of Metallic Concentration Elective Courses

MDP381 |Theory of Metal Forming 3 5 125 | 2 2 1 5
MDP457 | Extractive Metallurgy 3 5 125 | 2 2 0 4
MDP459 | Corrosion Control and Cathodic Protection 3 5 125 | 2 2 0 4
MDP460 | Non-destructive Testing of Materials (1) 3 5 125 | 2 2 0 4
MDP461 | Non-destructive Testing of Materials (2) 3 5 125 | 2 2 0 4
Pool of Polymer Concentration Elective Courses
MDP462 | Polymeric Processing Techniques 3 5 125 | 2 2 0 4
MDP463 | Materials for Energy Solution 3 5 125 | 2 2 0 4
MDP464 |Surfactants and lubricating Materials 3 5 125 | 2 2 0 4
MDP465 |Rubber and Sealing Materials 3 5 125 | 2 2 0 4
MDP467 |Polymer Testing 3 5 125 | 2 2 0 4
Pool of Ceramic Concentration Elective Courses
MDP468 | Materials Characterization 3 5 125 | 2 2 0 4
MDP469 | Glasses Materials and Technology 3 5 125 | 2 2 0 4
MDP470 |Ceramic Materials and Technology 3 5 125 | 2 2 0 4
MDP471 |Binding Materials and Technology 3 5 125 | 2 2 0 4
MDP472 |Biomedical Materials 3 5 125 | 2 2 0 4
MDP473 |Introduction to Nano technology 3 5 125 | 2 2 0 4

Page | 103



Proposed Study Plan

PHMO012 | Mathematics (1) 3 5 125 | 3 2 0 | 5 | Eng/Math
PHMO021 | Vibration and Waves 3 5 125 | 3 1 1 5 | Eng/Math
PHMO31 | Statics 3 5 125 | 2 2 1 | 5 | Eng/Math
MDPO11 | Engineering Drawing 3 6 150 | 1 3 2 | 6
PHMO041 | Engineering Chemistry 3 5 125 | 2 1 2 |5 Eng
CSE031 | Computing in Engineering 2 4 100 | 2 0 0|2

Total 17| 30 | 750 | 13 | 9 6 |28

- semeste2

PHMO013 | Mathematics (2) 3 5 125 | 3 2 0 | 5| PHMO12
PHMO022 | Electricity and Magnetism 3 5 125 | 3 1 11]5
PHMO032 | Dynamics 3 5 125 | 2 2 1 |5 | PHMO031
CEPO11 |Projection and Engineering Graphics 3 6 150 | 1 3 2 | 6
MDPO081 | Production Engineering 3 5 125 | 2 0 3 1|5 Eng
ENGO11 |Fundamentals of Engineering 2 4 100 | 2 1 0 |3

Total 17| 30 | 750 | 13 | 9 7 |29

MEP111 | Thermal Physics 2 4 100 | 1 2 0 |3
PHM111 | Probability and Statistics 2 4 100 | 2 1|10 |3
PHM115 | Engineering Mathematics 3 5 125 | 2 2 0 | 4 | PHMO13
MDP111 | Mechanical Engineering Drawing 3 6 150 | 1 3 2 | 6 | CEPO11
MDP151 | Structures and properties of materials 2 4 100 | 2 1 1 | 4 | PHMO041
PHM141 | Introduction to Organic Chemistry 2 4 100 | 2 0 1 | 3 | PHMO41
ASU Elective (1) 2 2 50 2 1 0|3
Total 16| 29 | 725 |12 | 10| 4 |26
- semested
MEP211 | Thermodynamics 4 6 150 | 3 1 1 | 5| MEP111
PHM121 | Modern Physics and Quantum 3 5 125 | 3 1 1 |5 | PHMO22
PHMO013
MEP222 | Introduction to Fluid Mechanics 3 5 125 | 3 1 1 | 5| MEP111
MDP153 | Crystalline Structures of Materials 3 5 125 | 2 2 1 | 5| MDP151
MDP183 | Manufacturing Technologies 4 6 150 | 3 2 2 | 7 | MDP081
Total 17| 27 | 675 |14 | 7 6 |27

MEP231 | Measurements and instrumentation 2 5 125 | 1 0 3 | 4 | MEP211
EPM116 | Electrical Circuits and Machines 4 6 150 | 3 2 1 | 6 | PHMO022
MEP212 | Heat Transfer 4 8 200 | 2 2 3 | 7 | MEP211
MDP254 | Thermodynamics of Materials 3 5 125 | 2 2 2 | 6 | MEP211
PHM142 | Reaction Kinetics and Chemical Analysis 3 5 125 | 3 0 1 |4 | PHM141

. . PHMO031
MDP112 | Machine Construction 3 5 125 | 2 2 0 |4 MDP111

Total 19| 34 | 80| 13 | 8 | 10 |31




Code Course Title Credits and SWL| Contact Hours Pre-
CH|ECTS | SWL [ Lec | Tut | Lab | TT | requisites
Semester 6
MDP232 | Industrial Project management 2 4 100 | 2 1 0|3
ASU112 |Report Writing & Communication skills 3 4 100 | 2 2 0|4
MDP255 | Materials testing and behavior 3 6 150 | 2 2 2 | 6 | MDP 151
MDP256 | Phase Transformations and Heat Treatment 3 6 150 | 2 2 2 |6 MDP153
MEP212
PHM241 |Electrochemistry 3 5 125 | 3 0 1 | 4 | PHMO41
PHM242 | Polymer Chemistry 3 5 125 | 3 0 1 | 4| PHM142
MDP257 | Materials for advanced manufacturing technology. 2 4 100 | 2 1 1 |4 | MDP173
Total 19| 34 | 850 | 16 | 8 7 |31
Semester 7
ASU Elective (2) 2 2 50 2 1 0|3
MDP433 | Quality Control 3 5 125 | 2 2 0 | 4 | PHM111
PHM122 | Physics of Semiconductors and Dielectrics 3 5 125 | 2 2 0 | 4 | PHMI121
. MDP151
MDP353 | Polymer Materials 3 5 125 | 3 0 2 |5 MDP242
. MDP151
MDP454 | Corrosion 3 5 125 | 3 0 1|4 PHM241
. . PHM115
MDP411 | Introduction to Finite Elements 3 5 125 | 2 2 0|4 MDP112
Total 17| 27 | 675 | 14 7 3 |24
Semester 8
ASU113 | Professional Ethics and Legislations 3 4 100 | 2 2 4
MDP453 | Composites Technology 3 5 125 | 3 0 1 |4 | MDP353
. . MDP255
MDP451 | Failure Analysis 3 5 125 | 3 0 1|4 MDP454
. . MDP112
MDP354 | Industrial Project 3 6 150 | 1 0 6 |7 MDP256
. MDP254
MDP355 | Modern Ferrous and Non-Ferrous Making 2 4 100 | 2 1 0|3 MDP256
MDP356 | Glass, Ceramics, and Binding Materials 3 5 125 | 2 2 0 | 4 | MDP153
Total 17| 29 | 725 |13 | 5 8 |26
Semester 9
ASU114 |Selected Topics in Contemporary Issues 2 2 50 2 0 0|2
MDP403 | Materials Engineering Graduation Project (1) 3 6 150 | 1 0 6 | 7 | MDP354
Materials Engineering Elective (1) 3 5 125 | 2 2 0|4
MDP452 | Material and Process Selection 2 4 100 | 2 1 0 | 3 | MDP255
Materials Engineering Elective (2) 3 5 125 | 2 2 0|4
MDP456 | Petrochemicals and polymer products 2 4 100 | 2 1 0 | 4 | PHM141
Total 15| 26 | 650 | 11 | 6 6 |24
Semester 10
ASU111 |Human Rights 2 2 50 2 1 0|3
MDP475 | Graduation Project 2 3 6 150 | 1 0 6 | 7 | MDP474
Materials Engineering Elective (3) 3 5 125 | 2 2 0|4
Materials Engineering Elective (4) 3 5 125 | 2 2 0|4
Materials Engineering Elective (5) 3 5 125 | 2 2 0|4
MDP231 | Engineering Economy 2 4 100 | 2 1 0|3
Total 16| 27 | 675 | 11| 8 6 |25
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Program #13: Manufacturing Engineering Program
Program Description
Nowadays there are rising needs to modernize manufacturing industry to cope with the global

challenges of producing cost effective products, competing at international markets and adapting to
rapidly changing technologies for modern industry. Manufacturing Engineering is a complex
discipline that requires a great deal of diverse and specialized knowledge. Manufacturing engineers
are required by companies involved in manufacturing any kind of products, ranging from machines,
equipment and robotics to all consumer products. The Program provides a broad technical
background for students, in addition to proficiency in engineering methods, problem-solving and
decision-making skills to a variety of manufacturing engineering issues. The aim of the program is to
graduate manufacturing engineers who will be responsible for the design, selection of materials,
specifications and the improvement of production processes and equipment. Responsibility for
design and enhance of manufacturing systems, production management and control, as well as plant
maintenance are also required by manufacturing engineers.

Career Prospects
Manufacturing Engineering Program Graduates may seek jobs at companies involved in
manufacturing any kind of products, ranging from machines, equipment and robotics to all

consumer products. They often have their choice of challenging positions such as manufacturing
engineer, production manager, design engineer, quality specialist, process analyst, maintenance
engineer, operations manager, continuous improvement engineer, or technical sales engineer.

Program Concentrations

The Manufacturing Engineering Program offers two concentrations. Each concentration is offered
through a pool of 6 courses, from which students should select 4 courses (12 Credit Hours), 2 from
pool A and 2 from pool B, in addition to the graduation project (1) and (2) which represent additional
6 Credit Hours; i.e. the concentration will be 18 Credit Hours. Two additional elective courses, one
from each pool, are offered that students choose from the other concentration. The offered
concentrations are as follows:

1. Advanced Manufacturing Systems: in this concentration the modern techniques used in
manufacturing process, automation and some special topics related to the manufacturing processes
will be covered.

2. Manufacturing Management: All topics related to how to manage the manufacturing systems,
evaluate it performance and/or propose improvement enhancing its competitiveness are covered by
this concentration.

Agreements with another University
The program is not yet partnered with another university.

Program ILOs
In addition to the competences for all Engineering Programs (A-Level), the Manufacturing

Engineering Program graduate must be able to (D-Level):

D1. Understand and Operate physical systems applicable to the specific discipline byapplying the
concepts of: Thermodynamics, Fluid Mechanics, Instrumentation andControl Theory and
Systems.

Page | 106



D2.

D3.

DA4.

D5.

D6.

D7.

D8.

Do.

Model and analyze physical systems applicable to the specific discipline byapplying the
concepts of: Material Properties, solidMechanics, Material Processing, Measurements, and
Mechanical Design.

Design mechanical systems and machine elements using appropriatematerials both
traditional means and computer-aided tools and software contemporaryto the mechanical
engineering field.

Understand, select and plan various materials processing technologies to produce different
types of products.

Design products, process and the equipment, tooling and environment necessary for their
manufacture to meet desired needs within realistic constraints.

Apply knowledge, problem solving techniques, and hands-on skills in assessment of design,
operation and continuous improvement of manufacturing systems, including automated
manufacturing processes, process controls, manufacturing operations management, and
systems integration.

Understanding of the creation of competitive advantage through manufacturing planning,
strategy, and control.

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

For each concentration the following ILOs are achieved:

Concentration Graduate attributes

Advanced 9a. Understand automated manufacturing processes and their
Manufacturing impact on the manufacturing system.

systems 10a. Outline basic ideas of industrial automation in modern

manufacturing including Programmable Logic Controllers (PLC),
Robotics, and CIM.

11a. Apply advanced methods to the analysis, synthesis and
control of automated systems.

Manufacturing 9b. Understand the analysis, synthesis, and control of
Management manufacturing operations using statistical and calculus-based
methods, simulation and information technology.

10b. Create competitive advantage through manufacturing
planning, strategy, quality and control.

11b. Improve cost, quality, time, and flexibility goals using world

class management methodologies.
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Required Courses
In order to get a Bachelor of Science Degree in this program, and to satisfy the Program ILOs, the

following set of courses need to be completed.

Table 28 List of Manufacturing EngineeringProgram Requirements courses.

Code Course Title Credits and SWL Contact Hours

CH |ECTS | SWL | Lec | Tut | Lab | TT

Ain Shams University Requirements 14 17 [ 425 |12 | 6 0 18

Faculty of Engineering Requirements 42 | 76 [1900| 34 |23 |14 | 71

PHM131 |Rigid body dynamics 2 4 100 | 2 1 1 4
PHM112 |Differential Equations and Numerical Analysis 4 6 150 | 3 2 0 5
MEP111 |Thermal Physics 2 4 100 | 1 2 0 3
MEP211 |Thermodynamics 4 6 150 | 3 2 1 6
MEP221 |Fluid Mechanics and Turbo-Machinery 4 7 175 | 3 2 1 6
MEP231 | Measurements & instrumentation 2 5 125 | 1 0 3 4
MDP111 |Mechanical drawing 3 6 150 | 1 3 2 6
MDP112 |Machine Construction 3 5 125 | 2 p 0 4
MDP211 |Machine Elements Design 4 8 200 | 3 2 2 7
MDP212 | Mechanics of Machines 4 6 150 | 3 3 1 7
MDP414 |Product Design and Development 3 5 125 | 2 2 2 6
MDP331 |Maintenance planning & scheduling 2 4 100 | 2 1 0 3
MDP433 | Quality Control 3 5 125 | 2 2 0 4
MDP152 |Metallurgy & Material Testing 3 5 125 | 3 1 1 5
MDP251 |Casting and Welding (1) 3 4 100 | 2 2 1 5
MDP252 | Casting and Welding (2) 2 4 100 | 2 0 2 4
MDP351 |Industrial Furnaces and Heat Treatment 2 4 100 | 2 1 0 3
MDP462 | Polymer Processing Techniques 2 4 100 | 2 0 2 4
MDP182 |Metal Forming Theory & Processes 3 6 150 | 2 1 3 6
MDP281 | Metal Cutting Theory and Technologies 4 8 200 | 3 1 3 7
MDP282 | Non-Conventional Processing 2 4 100 | 2 0 2 4
MDP385 | Manufacturing Processes 2 4 100 | 2 1 1 4
MDP386 |Computer Aided Manufacturing 3 6 150 | 2 0 3 5
MDP387 | Metrology 3 5 125 | 2 0 3 5
MDP490 | Dies Design 3 6 150 | 2 3 0 5
MDP233 | Work Study & Plant layout 4 5 125 | 3 2 0 5
MDP334 | Principles of Operation Management 3 5 125 | 2 2 0 4
MDP441 |Industrial technologies 2 4 100 | 2 1 0 3
EPM116 |Electrical Circuits and Machines 4 6 150 | 3 2 1 6
ECE215 |Introduction to Electronics 2 4 100 | 2 1 1 4
MCT211 |Automatic Control 3 5 125 | 3 1 1 5
Manufacturing Program Concentration Elective (1) A| 3 5 125 | 2 2 0 4
Manufacturing Program Concentration Elective (2) A| 3 5 125 | 2 2 0 4
Manufacturing Program Concentration Elective (3)A| 3 5 125 | 2 2 0 4
Manufacturing Program Concentration Elective (4) B | 3 6 150 | 2 2 0 4
Manufacturing Program Concentration Elective (5) B | 3 6 150 | 2 2 0 4
Manufacturing Program Concentration Elective (6) B | 3 6 150 | 2 2 0 4
MDP401 z\il;echanical Design & Production Graduation Project 3 6 150 | 1 0 6 7
MDP402 z\gl;echanical Design & Production Graduation Project 3 6 150 | 1 0 6 7

Total 170 | 298 (7450|129 | 84 | 63 | 276
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Pool of Manufacturing Management Concentration Elective Courses
Pool A
MDP336 | Facilities Layout and Design 3 5 125 | 2 2 0 4
MDP439 | Lean Manufacturing System 3 5 125 | 2 2 0 4
MDP440 | Quality Assurance and Six Sigma 3 5 125 | 2 2 0 4
Pool B
MDP333 | Operations Research 3 6 150 | 2 2 0 4
MDP335 | Production Planning and Scheduling 3 6 150 | 2 2 1 5
MDP438 |Simulation of Manufacturing Systems 3 6 150 | 2 0 3 5
Pool of Advanced Manufacturing Concentration Elective Courses
Pool A
MCT311 |Hydraulics and Pneumatics Control 3 5 125 | 3 1 1 5
MCT313 |Automation 3 5 125 | 3 1 1 5
MCT345 |Industrial Mechanisms and Robotics 3 5 125 | 3 1 1 5
Pool B
MCT414 |Automation & Communication Systems for Manufac.| 3 6 150 | 2 2 1 5
MDP492 | Advanced Manufacturing Systems 3 6 150 | 2 2 1 5
MDP493 | Additive Manufacturing 3 6 150 | 2 2 0 4
MDP491 | Design of Jigs and Fixtures 3 6 150 | 2 2 0 4
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Proposed Study Plan

Code Course Title Credits and SWL| Contact Hours Pre-
CH|ECTS | SWL [ Lec | Tut | Lab | TT | requisites
Semester 1
PHMO012 | Mathematics (1) 3 5 125 | 3 2 0 | 5 | Eng/Math
PHMO021 | Vibration and Waves 3 5 125 | 3 1 1 | 5 | Eng/Math
PHMO31 | Statics 3 5 125 | 2 2 1 | 5 | Eng/Math
MDPOQO11 | Engineering Drawing 3 6 150 | 1 3 2 6
PHMO0A41 | Engineering Chemistry 3 5 125 | 2 1 2 5 Eng
CSEO31 |Computing in Engineering 2 4 100 | 2 0 0|2
Total 17| 30 | 750 | 13 | 9 6 |28
Semester 2
PHMO013 | Mathematics (2) 3 5 125 | 3 2 0 | 5| PHMO12
PHMO022 | Electricity and Magnetism 3 5 125 | 3 1 1|5
PHMO032 | Dynamics 3 5 125 | 2 2 1 |5 | PHMO031
CEPO11 |Projection and Engineering Graphics 3 6 150 | 1 3 2 | 6
MDPO081 | Production Engineering 3 5 125 | 2 0 3|5 Eng
ENGO11 |Fundamentals of Engineering 2 4 100 | 2 1 0 |3
Total 17| 30 | 750 | 13 | 9 7 |29
Semester 3
MDP151 | Structures and properties of materials 2 4 100 | 2 1 1 | 4 | PHM041
EPM116 |Electrical Circuits and Machines 4 6 150 | 3 2 1 | 6 | PHM022
PHM112 | Differential Equations and Numerical Analysis 4 6 150 | 3 2 0 | 5| PHMO13
PHM131 | Rigid body dynamics 2 4 100 | 2 1 1 | 4 | PHMO032
MEP111 | Thermal Physics 2 4 100 | 1 2 0 | 3 | PHMO41
MDP111 | Mechanical drawing 3 6 150 | 1 3 2 | 6 | MDP0O11
Total 17| 30 | 750 | 12 | 11 5 |28
Semester 4
. MDP081
MDP182 | Metal Forming Theory & Processes 3 6 150 | 2 1 316 MDP152
MEP221 | Fluid Mechanics and Turbo-Machinery 4 7 175 | 3 2 1 | 6| MEP111
MEP211 | Thermodynamics 4 6 150 | 3 2 1 | 6 | MEP111
MDP152 | Metallurgy & Material Testing 3 5 125 | 3 1 1 | 5| MDP151
MDP212 | Mechanics of Machines 4 6 150 | 3 3 1 |7 | PHM131
Total 18| 30 | 750 | 14 | 9 7 |30
Semester 5
ECE215 |Introduction to Electronics 2 4 100 | 2 1 1 | 4| PHMO022
PHM111 | Probability and Statistics 2 3 75 2 1 0 |3
MDP231 | Engineering Economy 2 4 100 | 2 1 0|3
MDP281 | Metal Cutting Theory and Technologies 4 8 200 | 3 1 3 | 7 | MDP081
. . MDP081
MDP251 | Casting and Welding (1) 3 4 100 | 2 2 115 MDP152
. . PHMO031
MDP112 | Machine Construction 3 5 125 | 2 2 0| 4 MDP212
Total 16| 28 | 700 | 13 | 8 5 |26
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Code Course Title Credits and SWL| Contact Hours Pre-
CH|ECTS | SWL [ Lec | Tut | Lab | TT | requisites
Semester 6
MEP231 | Measurements & instrumentation 2 5 125 | 1 0 3 | 4 | MEP211
ASU112 |Report Writing & Communication skills 3 4 100 | 2 2 0|4
MDP252 | Casting and Welding (2) 2 4 100 | 2 0 2 | 4 MDPO81
MDP152
MDP211 | Machine Elements Design 4 8 200 | 3 2 2 | 7 | MDP112
MCT211 | Automatic Control 3 5 125 | 3 1 1 |5 | MEP231
. . MDP281
MDP282 | Non-Conventional Processing 2 4 100 | 2 0 2 | 4 PHMO41
Total 16| 30 | 750 | 13 | 5 | 10 |28
Semester 7
ASU Elective (1) 2 3 75 2 1 0|3
MDP232 | Industrial Project management 2 4 100 | 2 1 0|3
MDP351 | Industrial Furnaces and Heat Treatment 2 4 100 | 2 1 0 | 3 | MDP152
Manuf. Program Concentration Elective (1) A 3 5 125 | 2 2 0|4
MDP387 | Metrology 3 5 125 | 2 0 3 | 5| MDP281
MDP233 | Work Study & Plant layout 4 5 125 | 3 2 0 | 5| PHM111
MDP462 | Polymer Processing Techniques 2 4 100 | 2 0 2 | 4 MDP182
MDP281
Total 18| 30 | 750 | 15 7 5 |27
Semester 8
ASU Elective (2) 2 2 50 2 1 0|3
MDP334 | Principles of Operation Management 3 5 125 | 2 2 0 | 4 | MDP231
MDP331 | Maintenance planning & scheduling 2 4 100 | 2 1 0|3
MDP386 | Computer Aided Manufacturing 3 6 150 | 2 0 3 | 5| MDP281
MDP441 | Industrial technologies 2 4 100 | 2 1 0 | 3 | MDP233
. MDP182
MDP385 | Manufacturing Processes 2 4 100 | 2 1 1|4 MDP281
Manuf. Program Concentration Elective (2) A 3 5 125 | 2 2 0|4
Total 17| 30 | 750 | 14 4 |26
Semester 9
ASU114 |Selected Topics in Contemporary Issues 2 2 50 2 0 0|2
Manuf. Program Concentration Elective (3) A 3 6 150 | 2 2 0|4
MDP401 Me.chanical Design & Production Graduation 3 6 150 | 1 0 s | g
Project (1)
Manuf. Program Concentration Elective (4) B 3 5 125 | 2 2 0|4
. . MDP385
MDP490 | Dies Design 3 6 150 | 2 3 0|5 MDP211
MDP414 | Product Design and Development 3 5 125 | 2 2 2 | 6
Total 17| 30 | 750 | 11 9 7 |27
Semester 10
ASU111 |Human Rights 2 2 50 2 1 0|3
ASU113 | Professional Ethics and Legislations 3 4 100 | 2 2 0|4
MDP402 Me'chanical Design & Production Graduation 3 6 150 | 1 0 s | 6 | MDP4o1
Project (2)
Manuf. Program Concentration Elective (5) B 3 6 150 | 2 2 0|4
Manuf. Program Concentration Elective (6) B 3 6 150 | 2 2 0|4
MDP433 | Quality Control 3 6 150 | 2 2 0 | 4 | PHM111
Total 17| 30 | 750 | 11 | 9 5 |25
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Program #14: Mechatronics Engineering and Automation Program

Program Description

The Mechatronics and Automation program integrates multidisciplinary fields of science that
includes a mechanical engineering, Electronics, computer Science and control Engineering to
enhance the safety, performance, efficiency, and the ability of solving real life problems associated
with mechanical systems, industrial automation, mechatronic in automotive applications,
mechatronic in healthcare and biomedical devices, nano/micro mechatronic systems.

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

Automobiles Industry

Robotics Industry

Automation

Oil Industry

System design

Embedded system

Bionics system design

Sales engineer for robotics and automation

PNV AWM

Program Concentrations

The program provides four different fields in which the students in this program can specialize.
These four fields are: Autotronics, Nano-Mechatronics, Industrial Mechatronics, and Bio-
Mechatronics. Each concentration includes 5 compulsory courses.

1. Autotronics: The concentration is to incorporate elements of mechanical, electrical, electronics,
software and safety engineers as applied to the design, manufacture and operation of automobiles

2. Nano-Mechatronics:the concentration is to how to integrate electrical and mechanical
functionality on the nanoscale

3. Industrial Mechatronics:the concentration of this area is to integrate control systems, electrical,
electronic systems, computers and mechanical systems in automated manufacturing processes

4. Bio-Mechatronics:the concentration aims to integrate parts of biological organisms, mechanical
elements, and electronics for improving the quality life of humans. It also encompasses the field of
robotics and neurosciense

Agreements with another University
The program is not yet partnered with another university.

Program ILOs
In addition to the competences for all Engineering Programs (A-Level), the Mechatronics Engineering

and Automation Program graduate must be able to (D-Level):

D1. Synthesize and integrate mechatronic subsystems to create custom solutions for different
engineering problems while dealing with technical uncertainties.

D2. Integrate a wide range of analytical tools, techniques, equipment, and software packages
pertaining to the discipline.

D3. Use computational facilities and techniques, measuring instruments, workshops and
laboratory equipment.
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. Put the necessary specifications describing the different variants of mechatronic equipment
such as Robotics, CNC machines, CAD/CAM systems, pneumatic and hydraulic equipment,
etc. for purpose of purchasing and contracting.

D5.
Dé6.

D7.

Write the necessary software for the equipment and the control of the mechatronic systems

Competence in the safe use and operation of hand tools and machine tools that are used

during the implementation phases of mechatronic systems.

Distinguish the layout and the key parameters to the field of the concentration within the

mechatronics and automation engineering as listed below.

Concentration

Graduate attributes

Autotronics

7a. Create and/or re-design mechatronic components/systems in
the fields of Automobiles

Bio-Mechatronics

7b. Develop mechanical, electrical, electronic, programming and
communication elements necessary for improving the quality life
of humans

Nano-Mechatronics

7c. Assess the characteristics and performance of mechatronic
components, systems and fabrication processes for Nano scale
systems

Industrial
Mechatronics

7d. Design mechatronic components that can be used in the
synthesis of industrial automation
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Required Courses

In order to get a Bachelor of Science Degree in this program, and to satisfy the Program ILOs, the

following set of courses need to be completed.

Table 29 List of Mechatronics Engineering and Automation Program Requirements courses.

Credits and SWL

Contact Hours

Code Course Title
Hse CH |ECTS | SWL | Lec | Tut | Lab| TT
Ain Shams University Requirements 14 17 [ 425 |12 | 6 0 18
Faculty of Engineering Requirements 42 | 76 [1900| 34 |23 |14 | 71

PHM112 |Differential Equation and Numerical Analysis 4 6 150 | 3 2 0 5
PHM131 |Rigid body dynamics 2 4 100 | 2 1 1 4
MDP111 |Mechanical Engineering Drawing 3 6 150 | 1 3 2 6
MDP112 | Machine Construction 3 5 125 | 2 2 0 4
MDP211 |Machine Elements Design 3 8 200 | 3 2 2 7
MDP212 |Mechanics of Machines 4 6 150 | 3 3 1 7
MCT211 |Automatic Control 3 5 125 | 3 1 1 5
MCT311 |Hydraulics and Pneumatics Control 3 5 125 | 3 1 1 5
EPM116 |Electrical Circuits and Machines 4 6 150 | 3 2 1 6
MCT312 |Industrial Automation 3 5 125 | 2 1 1 4
MCT131 |Introduction to Mechatronics 3 5 125 | 2 1 2 5
MCT231 |Engineering Measurements 3 5 125 | 2 2 1 5
MCT232 |Industrial Electronics 3 5 125 | 2 2 1 5
MCT233 |Dynamic Modeling and Simulation 3 6 150 | 2 2 1 5
MCT331 |Design of Mechatronic Systems (1) 3 6 150 | 1 1 3 5
MCT332 | Design of Mechatronic Systems (2) 3 7 150 | 1 0 3 4
MCT431 |Industrial Communications and Networks Systems 3 5 125 | 2 2 1 5
MCT341 |Introduction to Autotronics 2 4 100 | 2 1 1 4
MCT342 |Introduction to Nano-Mechatronics 2 4 100 | 2 1 1 4
MCT343 |Introduction to Bio-Mechatronics 2 4 100 | 2 1 1 4
MCT344 |Industrial Robotics 3 5 125 | 2 2 1 5
CSE111 |Logic Design 3 5 125 | 3 1 1 5
CSE211 |Introduction to Embedded Systems 3 5 125 | 2 2 2 6
CSE411 |Real-Time and Embedded Systems Design 3 5 125 | 2 1 1 4
CSE131 | Computer Programming 3 6 150 | 3 0 2 5
CSE473 | Computational Intelligence 2 4 100 | 2 1 1 4
CSE483 | Computer Vision 3 5 125 | 3 1 1 5
EPM353 |Power Electronics and Motor Drives 3 5 125 | 2 2 1 5
ECE215 |Introduction to Electronics 2 4 100 | 2 1 1 4
MEP214 |Thermal Power Engineering 3 6 150 | 2 2 0 4
MEP222 |Introduction to Fluid Mechanics 3 5 125 | 3 1 1 5
MDP183 |Manufacturing Technologies 4 6 150 | 3 2 2 7
Mechatronics & Automation Concentration Electives | 14 24 | 600 | 10 | 9 4 23
MCT491 | Mechatronics Graduation Project (1) 3 7 175 | 1 4 0 5
MCT492 | Mechatronics Graduation Project (2) 3 7 175 | 1 4 0 5
Total 170 | 299 | 7450|130 | 93 | 57 | 280
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Pool of Autotronics Concentration Elective Courses

MEA313 |Automotive Theory 3 5 125 | 2 2 1 5
MEA322 | Automotive Design 2 4 100 | 2 1 0 3
MCT422 | Automotive Embedded Networking 3 6 150 | 2 0 3 5
MEA441 |Engine Management Systems 3 6 125 | 2 2 0 5
MCT446 | Autotronics 3 6 125 | 2 0 3 5
Pool of Bio-Mechatronics Concentration Elective Courses
MCT441 |Rehabilitation Robots 3 5 125 | 2 2 1 5
MCT442 |Biomedical Engineering 3 5 125 | 2 2 1 5
MCT346 |System Physiology 2 4 100 | 2 1 0 3
MCT347 |Locomotion and Gait Analysis 3 5 125 | 2 2 1 5
MCT348 |Introduction to Biomechanics 3 5 125 | 2 2 1 5
Pool of Nano-Mechatronics Concentration Elective Courses
MCT432 | MEMS Devices 3 5 125 2 2 1 5
MCT447 | MEMS Systems 3 5 125 2 2 1 5
MCT448 | MEMS/NEMS Fabrication and Packaging 2 4 100 | 2 1 0 3
MCT349 | Material Properties and Characterization 3 5 125 | 2 2 1 5
MCT350 |MEMS/NEMS Characterization: Systems & Methods 3 5 125 | 2 2 1 5
Pool of Industrial Mechatronics Concentration Elective Courses
MCT411 | Hybrid Control Systems 3 5 125 | 2 2 1 5
MCT345 |Industrial Mechanisms and Robotics 3 5 125 | 2 2 1 5
MCT443 | Design of Autonomous Systems 3 5 125 | 2 2 1 5
MCT449 |Selected topics in Industrial Mechatronics 2 4 100 | 2 1 0 3
MDP494 | Advanced Manufacturing Technology & Prototyping | 3 5 125 | 2 2 1 5
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Proposed Study Plan

Code Course Title Credits and SWL| Contact Hours Pre-
CH|ECTS | SWL [ Lec | Tut | Lab | TT | requisites
Semester 1
PHMO012 | Mathematics (1) 3 5 125 | 3 2 0 | 5 | Eng/Math
PHMO021 | Vibration and Waves 3 5 125 | 3 1 1 | 5 | Eng/Math
PHMO31 | Statics 3 5 125 | 2 2 1 | 5 | Eng/Math
MDPOQO11 | Engineering Drawing 3 6 150 | 1 3 2 6
PHMO0A41 | Engineering Chemistry 3 5 125 | 2 1 2 5 Eng
CSEO31 |Computing in Engineering 2 4 100 | 2 0 0|2
Total 17| 30 | 750 | 13 | 9 6 |28
Semester 2
PHMO013 | Mathematics (2) 3 5 125 | 3 2 0 | 5| PHMO12
PHMO022 | Electricity and Magnetism 3 5 125 | 3 1 1|5
PHMO032 | Dynamics 3 5 125 | 2 2 1 |5 | PHMO031
CEPO11 |Projection and Engineering Graphics 3 6 150 | 1 3 2 | 6
MDPO081 | Production Engineering 3 5 125 | 2 0 3|5 Eng
ENGO11 |Fundamentals of Engineering 2 4 100 | 2 1 0 |3
Total 17| 30 | 750 | 13 | 9 7 |29
Semester 3
EPM116 | Electrical Circuits and Machines 4 6 150 | 3 2 11]6
PHM112 | Differential Equations and Numerical Analysis 4 6 150 | 3 2 0 |5
PHM111 | Probability and Statistics 2 4 100 | 2 1 1|4
MDP151 | Structures and properties of materials 2 4 100 | 2 1 1 | 4 | PHM041
MDP183 | Manufacturing Technologies 4 6 150 | 3 2 2 | 7
PHM131 |Rigid Body Dynamics 2 4 100 | 2 1 1 | 4 | PHMO32
Total 18| 30 | 750 | 15 | 9 6 |30
Semester 4
MDP232 | Industrial Project Management 2 4 100 | 2 1 0|3
ECE215 |Introduction to Electronics 2 4 100 | 2 1 1|4
MEP214 | Thermal Power Engineering 3 6 150 | 2 2 1|5
MDP111 | Mechanical Engineering Drawing 3 5 125 | 1 3 2 | 6 | MDP0O11
CSE131 |Computer Programming 3 6 150 | 3 0 2 5
MDP212 | Mechanics of Machines 4 6 150 | 2 3 1 |5 | PHM131
Total 17| 31 | 775 |12 | 10| 7 |28
Semester 5
CSE111 |Logic Design 3 5 125 | 3 1 115
MEP222 |Introduction to Fluid Mechanics 3 5 125 | 3 1 115
MCT231 |Engineering Measurements 3 5 125 | 2 2 1 5 | PHM111
. . MDP111
MDP112 | Machine Construction 3 5 125 | 2 2 0|4 PHMO31
MCT233 | Dynamic Modeling and Simulation 3 6 150 | 2 2 1 |5 | PHM131
MCT131 |Introduction to Mechatronics 3 5 125 | 2 1 2 |5
Total 18| 31 | 775 | 15 8 6 |29
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Code Course Title Credits and SWL| Contact Hours Pre-
CH|ECTS | SWL [ Lec | Tut | Lab | TT | requisites
Semester 6
MDP211 | Machine Elements Design 4 8 200 | 3 2 2 7 | MDP112
MCT232 | Industrial Electronics 3 5 125 | 2 2 1 | 5| ECE215
ASU112 |Report Writing & Communication skills 3 4 100 | 2 2 0|4
MDP231 | Engineering Economy 2 4 100 | 2 1 0|3
MCT211 | Automatic Control 3 5 125 | 3 1 1 |5 | MCT233
EPM353 | Power electronics and motor drives 3 5 125 | 2 2 115
Total 18| 31 | 775 | 15 9 5 129
Semester 7
MCT341 |Introduction to Autotronics 2 4 100 | 2 1 1 |4 | MCT131
CSE211 |Introduction to Embedded Systems 3 5 125 | 2 2 2 | 6
MCT342 |Introduction to Nano-Mechatronics 2 4 100 | 2 1 1 |4 | MCT131
MCT343 | Introduction to Bio-Mechatronics 2 4 100 | 2 1 1 |4 | MCT131
MCT311 | Hydraulic and pneumatic control 3 5 125 | 3 1 1 |5 | MEP222
ASU324 | Marketing 2 2 50 2 0 0|2
. . MCT131
MCT331 | Design of Mechatronic Systems (1) 3 6 150 | 1 1 3|5 MCT233
Total 17| 30 | 725 |14 | 7 9 |30
Semester 8
MCT312 |Industrial Automation 3 5 125 | 2 1 1 | 4| MCT211
MCT332 | Design of Mechatronic Systems (2) 3 7 150 | 1 0 3 | 4| MCT331
CSE411 |Real-Time and Embedded Systems Design 3 5 125 | 2 0 2 | 4| CSE211
Mechatronics & Automation Elective (1) 3 5 125 | 3 1 115
Mechatronics & Automation Elective (2) 3 5 125 | 3 1 115
MCT344 | Industrial Robotics 3 5 125 | 2 2 1 | 5| MDP212
Total 18| 32 | 775 | 13 5 9 |27
Semester 9
MCT431 Industrial Communications and Networks 3 5 125 | 2 ) 1|5
Systems
CSE483 | Computer Vision 3 5 125 | 3 1 1|5
MCT491 | Mechatronics Graduation Project (1) 3 7 175 | 0 0 5 | 5| MCT332
ASU321 |Innovation and Entrepreneurship 2 2 50 2 1 0|2
Mechatronics & Automation Elective (3) 3 3 125 | 3 1 115
CSE473 | Computational Intelligence 2 4 100 | 2 1 114
Total 16| 26 | 700 | 12 | 6 9 |26
Semester 10
MCT492 | Mechatronics Graduation Project (2) 3 7 175 | 0 0 5 | 5| MCT491
Mechatronics & Automation Elective (4) 3 3 125 | 3 1 115
Mechatronics & Automation Elective (5) 2 4 100 | 2 1 1|4
ASU331 |Human Resource Management 2 2 50 2 0 0|2
ASU113 | Professional Ethics and Legislations 3 4 100 | 2 2 0| 4
ASU114 |Selected Topics in Contemporary Issues 2 2 50 2 0 0|2
Total 15| 22 | 600 | 12 | 4 8 |24
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Program #15: Landscape Architecture Program
Program Description
Landscape Architecture Engineering solves real-life problems. This discipline finds the best solutions

through the application of knowledge, experience and skills. Engineers help to define and refine the
way of life by providing innovative, high-performance, safer, cleaner or more comfortable daily-used
facilities for human beings. They seek improvements through the processes of invention, design,
manufacturing and construction.

The products of Landscape Architecture engineering activities are intended to be sustainable.
However, the drawbacks are associated with such activities; for example, the water, air, the
environment and acoustic pollutions have been aggravated by many engineering marvels created
throughout the past decades.

The engineer's problem-solving complexity grows as the world's social and technological problems
become more closely related. For example, the problem of air pollution cannot be solved physically
without considering the social, legal, political, and ethical conflicts. Moreover, the impact of the
available engineering solutions on the interests of the individuals and groups should be considered.
Engineering studies provide students with the advanced, effective, technology-based education that
should meet the expected needs of future science and technology. They should also promote the
technical understanding and problem-solving skills required to face the engineering challenges of
tomorrow.

Moreover, it motivates students, faculty and staff to learn, grow, achieve and serve the needs of
society nationally, regionally and internationally. It also prepares students for a productive and
rewarding career in engineering based on strong moral and ethical foundation.

Career Prospects
Landscape architecture’ is a professional title. It is recognized by the International Labor
Organization and it is used throughout the world Landscape architects typically work across five

main areas: landscape design; landscape management; landscape planning; landscape science and
urban design. alternative careers for landscape architects include: Conceptual Landscape Developer.
Landscape Planner. Greenway Initiator. Landscape Assessor. Landscape-Architect. Garden Designer.
Landscape Contractor. Designer-Builder. Product Design/Manufacture. Public services and Tourism
Planner.

Typical employers of landscape architects include: Architecture and urban planning consultancy, the
construction industry; real-estate developers, local authorities; private practices; public bodies;
water networks companies, Roads companies

In the private sector, landscape architects are largely employed by architect and landscape architect
companies, or by companies specializing in landscape engineering.

In the public sector, landscape architects tend to work for environmental agencies, local authorities
and government agencies. There are also opportunities with voluntary organizations.

Program Concentrations
There are no specified concentrations in this Program.

Agreements with another University
The program is not yet partnered with another university.
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Program ILOs
In addition to the competences for all Engineering Programs (A-Level), the Landscape Architecture

Program graduate must be able to (D-Level):

D1.

D2.

D3.

D4.

D5.

D6.

D7.

D8.

DS.

Create architectural, urban and landscape 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.

Integrate relationship of structure, energy systems, landscape materials, and construction
elements into design process in different scales.

Discuss, search and formulate informed opinions appropriate at specific context and
circumstances affecting landscape architecture profession & practice.

Judge landscape architecture decisions considering balanced costs, benefits, safety, quality,
reliability, and environmental impact.

Propose creative and innovative solution for problems facing landscape architecture
projects.

Professionally merge the engineering knowledge and landscape architecture, understanding,
and feedback to improve design, products and/or services.

Deal with sensitive spaces and locations using the required understanding for human needs
and socio-economic dynamics.

Use and apply information technology and contemporary computer applications while
dealing with landscape architecture issues

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

D10.Generate ecologically responsible, environmental conservation and rehabilitation designs;

through understanding of: structural design, construction, technology and engineering
problems associated with architectural landscape designs.

Required Courses
In order to get a Bachelor of Science Degree in this program, and to satisfy the Program ILOs, the

following set of courses need to be completed.
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Table 30 List of Landscape ArchitectureProgram Requirements courses.

Code Course Title Credits and SWL Contact Hours
CH |ECTS|SWL | Lec | Tut|Lab| TT
Ain Shams University Requirements 14 17 [ 425 |12 | 6 0 18
Faculty of Engineering Requirements 42 76 |1900| 34 |23 |14 | 71
ARC111 | Principles of Architecture Design Studio 3 6 150 | 1 5 0 6
ARC112 |Creativity and Design Studio 4 8 200 | O 8 0
ARC131 H.isjcc?ry .of Arts and Architecture (1): Ancient 3 4 100 | 3 0 3
Civilizations
History of Arts and Architecture (2): History of
ARC132 Islamic and Western Architecture 3 > 1251 2 2 0 4
ARC141 | Architectural Representation 3 5 125 | 1 4 0 5
ARC142 |Digital Presentation of the Built Environment 2 4 100 | 1 0 3 4
ARC241 |Modeling of the Built Environment 2 5 125 | 1 0 3 4
ARC151 |Building (1): Conventional Construction Systems 3 5 125 | 2 3 0 5
ARC152 |Building (2): Finishing Works 3 5 125 | 2 3 0 5
ARC254 | building (3): Landscape Construction 2 3 75 1 3 0 4
ARC351 Worki.ng Pesign (2): Exgcution Drawings 3 6 150 | 1 4 0 5
Coordination, Annotation and Coding
ARC352 Worl.<i.ng I?esign (2): Blow-Ups Detailing, Items 3 6 150 | 1 4 0 5
Specifications and BOQs
ARC261 |Control of Thermal Environment 2 3 75 1 2 0 3
ARC262 | Principles of Sustainable Architecture 3 5 125 | 2 2 0 4
ARC364 |Outdoor Lighting and Effects 2 3 75 1 2 0 3
ARC368 |Soundscape and Aural Architecture 2 4 100 | 1 2 0 3
UPL211 |Context and Place Design Studio 4 8 200 | O 8 0 8
UPL212 | Principles of Urban Design and Landscape 3 4 100 | 2 2 0 4
UPL213 | Mixed-use design studio 4 7 175 | 0 8 0 8
UPL311 |Urban and Landscape Design Studio 4 8 200 | O 8 0 8
UPL411 |Mega Projects Urban Design Studio 4 8 200 | O 8 0 8
UPL221 | History and Theory of Urbanism 3 4 100 | 2 2 0 4
UPL341 |Horticulture and Garden Design 2 4 100 | 1 2 0 3
UPL342 |Arid Landscape Architecture Design Studio 4 7 175 | 0 8 0 8
UPL343 Lands'cape Working Design (1): Landscape Detailed 3 4 100 | 1 4 0 5
Working Documents
UPL441 Landsc'ape Working Design (2): 'Landscape 3 5 15 | 1 4 0 5
Execution Documents Complexity
UPL351 |Housing Studies 3 4 100 | 1 4 0 5
UPL462 | Urban Ecology and Environmental Studies 2 3 75 1 2 0 3
UPL481 |Urban Informatics 3 5 125 | 1 4 0 5
CES115 |Structural Analysis for Architecture Engineering 2 4 100 | 1 2 0 3
CES225 | Concrete and Steel Structures 3 5 125 | 2 2 0 4
CEP113 |Surveying 2 4 100 | 1 1 1 3
CEI311 |Infrastructure Planning and landscape Irrigation 2 3 75 1 2 0 3
MEP241 | Technical Installations 2 3 75 1 2 0 3
Landscape Architecture Elective (1) — Pool 1 2 4 100 | 1 2 0 3
Landscape Architecture Elective (2) — Pool 1 2 4 100 | 1 2 0 3
Landscape Architecture Elective (3) — Pool 2 3 5 125 | 2 2 0 4
Landscape Architecture Elective (4) — Pool 2 3 5 125 | 2 2 0 4
UPL495 |Landscape Architecture Graduation Project (1) 2 4 100 | 1 2 0 3
UPL496 |Landscape Architecture Graduation Project (2) 6 18 {450 | 0 |12 | O 12
Total 170 | 300 (7500 | 90 |168 | 21 | 279
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Pool 1 of Landscape Architecture Elective Courses

ARC323 | Built Environment Accessibility 2 4 100 | 1 2 0 3
UPL334 |Site Analysis (Spatial Analysis and Land Mapping) 2 4 100 | 1 2 0 3
UPL344 |Landscape for Dwellings and Public Buildings 2 4 100 | 1 2 0 3
UPL361 |Outdoor Noise Propagation in Built Environment 2 4 100 | 1 2 0 3
UPL371 |Human Behavior and the Built Environment 2 4 100 | 1 2 0 3
UPL381 |Introduction to Geographic Information Systems 2 4 100 | 1 2 0 3
CEP251 | Green Building Systems and Infrastructure 2 4 100 | 1 2 0 3
Pool 2 of Landscape Architecture Elective Courses
ARC441 |Building Information Modeling (BIM) 3 5 125 | 1 4 0 5
UPL313 |Eco Urban Design 3 5 125 | 1 4 0 5
UPL331 |Planning and Urban Upgrading 3 5 125 | 1 4 0 5
UPL435 |Urban and Architectural Heritage 3 5 125 | 2 2 0 4
UPL442 |Ecological Landscape 3 5 125 | 2 2 0 4
UPL463 | Environmental Impact Assessment 3 5 125 | 2 2 0 4
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Proposed Study Plan

Code Course Title Credits and SWL| Contact Hours Pre-
CH|ECTS | SWL [ Lec | Tut | Lab | TT | requisites
Semester 1
PHMO012 | Mathematics (1) 3 5 125 | 3 2 0 | 5 | Eng/Math
PHMO021 | Vibration and Waves 3 5 125 | 3 1 1 | 5 | Eng/Math
PHMO31 | Statics 3 5 125 | 2 2 1 | 5 | Eng/Math
MDPOQO11 | Engineering Drawing 3 6 150 | 1 3 2 6
PHMO0A41 | Engineering Chemistry 3 5 125 | 2 1 2 5 Eng
CSEO31 |Computing in Engineering 2 4 100 | 2 0 0|2
Total 17| 30 | 750 | 13 | 9 6 |28
Semester 2
PHMO013 | Mathematics (2) 3 5 125 | 3 2 0 | 5| PHMO12
PHMO022 | Electricity and Magnetism 3 5 125 | 3 1 1|5
PHMO032 | Dynamics 3 5 125 | 2 2 1 |5 | PHMO031
CEPO11 |Projection and Engineering Graphics 3 6 150 | 1 3 2 | 6
MDPO081 | Production Engineering 3 5 125 | 2 0 3|5 Eng
ENGO11 |Fundamentals of Engineering 2 4 100 | 2 1 0 |3
Total 17| 30 | 750 | 13 | 9 7 |29
Semester 3
ARC111 | Principles of Architecture Design Studio 3 6 150 | 1 5 0 | 6 | CEPO11
ARC131 H.is.tt.)ry .of Arts and Architecture (1): Ancient 3 4 100 | 3 0 o l3
Civilizations
ARC141 |Architectural Representation 3 5 125 | 1 4 0 | 5| CEPO11
ARC151 Building (1): Conventional Construction 3 5 125 | 2 3 o | 5| cepo11
Systems
CES115 Stru.cturall Analysis for Architecture ) 4 100 | 1 ) o | 3| Pumo31
Engineering
PHM111 | Probability and Statistics 2 4 100 | 1 2 0|3
ASU Elective (2) 2 2 50 2 0 0|2
Total 18| 30 | 750 | 11 | 16 | 0 |27
Semester 4
ARC112 |Creativity and Design Studio 4 8 200 | O 8 0|8 CEPO11
ARC132 Hist0|"y of Arts and Architgcture (2): History of 3 5 125 | 2 5 o | al arci31
Islamic And Western Architecture
ARC142 | Digital Presentation of The Built Environment 2 4 100 | 1 0 3 |4
ARC152 | Building (2): Finishing Works 3 5 125 | 2 3 0 | 5| ARCi151
CEP113 |Surveying 2 4 100 | 1 1 1 3
ASU112 |Report Writing and Communication Skills 3 4 100 | 2 2 0| 4
Total 17| 30 | 750 | 8 |16 | 4 |28
Semester 5
ARC254 | Building (3): Landscape Construction 2 3 75 1 3 0 | 4| ARC152
UPL211 |Context and Place Design Studio 4 8 200 | O 8 0 | 8 | ARC112
UPL212 | Principles of Urban Design and Landscape 3 4 100 | 2 2 0| 4
CES225 | Concrete and Steel Structures 3 5 125 | 2 2 0 | 4| CES115
CES151 StructL'Jres and Properties of Construction 5 4 100 | 2 1 114
Materials
MEP241 | Technical Installations 2 3 75 1 2 0 | 3 | MDPO11
ASU Elective (1) 2 3 75 2 1 0|3
Total 18| 30 | 750 | 10 | 19| 1 |30
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Code Course Title Credits and SWL| Contact Hours Pre-
CH|ECTS | SWL [ Lec | Tut | Lab | TT | requisites
Semester 6
ARC241 | Modeling of The Built Environment 2 5 125 | 1 0 3 | 4| ARC142
ARC261 | Control of Thermal Environment 2 3 75 1 2 0|3
ARC262 | Principles of Sustainable Architecture 3 5 125 | 2 2 0|4
. . . . ARC152
pnessy 4o oot (et o3l 6 | 4|4 0|5 | e
’ CES225
UPL213 | Mixed-Use Design Studio 4 7 175 | 0 8 0 | 8 | UPL211
UPL221 |History and Theory of Urbanism 3 4 100 | 2 2 0| 4
Total 17| 30 | 750 | 7 |18 | 3 |28
Semester 7
ARC352 Worl'<i'ng I?esign (2): Blow-Ups Detailing, Items 3 6 150 | 1 4 o | s | Arc3sy
Specifications and BOQs
UPL311 |[Urban and Landscape Design Studio 4 8 200 | O 8 0 | 8| UPL211
UPL351 |Housing Studies 3 4 100 | 1 4 0 | 5| UPL221
. (CSE031)
UPL481 |Urban Informatics 3 5 125 | 1 4 0|5 ARC142
Infrastructure Planning and Landscape PHMO022
CEI311 Irrigation 2 3 7> 1 2 03 PHMO032
UPL341 |Horticulture and Garden Design 2 4 100 | 1 2 0|3
Total 17| 30 | 750 | 5 |24 | 0 |29
Semester 8
ARC364 | Outdoor Lighting and Effects 2 3 75 1 2 0 | 3 | PHMO022
ARC368 |Soundscape and Aural Architecture 2 4 100 2 0 | 3 | PHMO022
UPL343 Land'scape Wo'rking Design (1): Landscape 3 4 100 | 1 4 o | s | Arc3sy
Detailed Working Documents
. . . . UPL311
UPL342 |Arid Landscape Architecture Design Studio 4 7 175 | 0O 8 0|38 UPL341
Landscape Architecture Elective (1) 2 4 100 | 1 2 0 |3
Landscape Architecture Elective (2) 2 4 100 | 1 2 0 |3
ASU113 | Professional Ethics and Legislations 3 4 100 | 2 2 0|4
Total 18| 30 | 750 | 7 | 22| O |29
Semester 9
ARC371 |Architecture Project Management 2 4 100 | 2 1 0|3
UPL411 | Mega Projects Urban Design Studio 4 8 200 | O 8 0 | 8 | UPL311
Landscape Working Design (2): Landscape ARC254
UpL441 Execution Documents Complexity 3 > 1251 4 0153 UPL343
UPL462 |Urban Ecology and Environmental Studies 2 3 75 1 2 0|3
UPL471 | Urban Economics 2 4 100 | 2 1 0 |3
. . . ASU112
UPL495 |Landscape ArchitectureGraduation Project (1) | 2 4 100 | 1 2 0 |3 UPL342
ASU114 | Selected Topics in Contemporary issues 2 2 50 2 0 0|2
Total 17| 30 | 750 | 9 |18 | 0 |27
Semester 10
. . . UPL411
UPL496 |Landscape ArchitectureGraduation Project(2) | 6 | 18 | 450 | O |12 | O |12 UPLA9S
Landscape Architecture Elective (3) 3 5 125 | 2 2 0|4
Landscape Architecture Elective (4) 3 5 125 | 2 2 0|4
ASU111 |Human Rights 2 2 50 2 1 0|3
Total 14| 30 | 750 | 6 |17 | O |23
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Program #16: Environmental Architecture and Urbanism Program

Program Description

Driven by the current urgency of building more environmentally friendly buildings and cities, the
environmental Architecture and Urbanism Program (ENVR) aims at preparing architects and urban
designers specialized in environmental design. Graduates are capable of understanding the
relationship between humans and buildings and between buildings and their environment. They can
integrate all the aspects dealing with the built environment and how it is planned, designed, used,
furnished, landscaped, managed, and valued by the society in their creative thinking while dealing
with complex architectural and urban environment problems. The program introduces students to
building science and enables them to conceive the basic concepts of sustainable architecture and
urbanism. They are trained to balance functional and ecological demands when developing policies
or designs for new construction. Graduate will be able to deal with modern techniques and tools for
learning and linking theory and practice. All efforts are directed towards achieving environmental
architecture and urbanism.

Career Prospects

The acquired skills through the program qualifies the graduates to occupy a wide range of jobs,
fulfilling the market’s diversity of needs. They can work as architects or urban designers whether in
multi-national and local companies or in architectural, urban design firms and environmental design
consultancies. Moreover, graduates will be equipped to work in fields of interior design, visualization
using computer graphics, 3D modeling, and model making. Specializations extend as well to
dimensions of project/construction management, site supervision, and quantity surveying. The ENVR
graduates can deal with environmental building assessment techniques and be aware of issues
related to building energy efficiency, net zero systems and net plus systems. The current market in
Egypt is thriving for such kind of interdisciplinary-skilled graduates who have strong background in
environmental design that is highly needed nowadays.

Program Concentrations
There are no specified concentrations in this Program.

Agreements with another University

The program is in partnership with the University of East London (UEL), United Kingdom for a
Bachelor Dual Degree. Students joining this agreementwill pay an additional fee, to substitute
expenses for the external Quality Audits/Moderation Boards that will take place in Egypt. The
Graduates should receive two B.Sc. certificates, one from the University of East London, and one
from Ain Shams University. Students are allowed to study a full year or more in London with a 10%
reduction in the UK tuition fees.

Furthermore, the program under the ASU umbrella is part of the CNRD - Centres for Natural
Resources and Development- project, which is one of 5 centers of Excellence in Germany under the
Exceed program. The CNRD is coordinated by Cologne University of Applied Sciences (CUAS -
Germany) and includes 13 universities partners from Indonesia, Chile, Mexico, Nepal, Egypt, Jordan,
Kenya, Ethiopia, Sudan, Bangladesh, Vietnam, and Brazil. The CNRD is supported by the Federal
Ministry for Economic Cooperation and Development, Exceed and DAAD.

Program ILOs
In addition to the competences for all Engineering Programs (A-Level), the Environmental

Architecture and Urbanism Program graduate must be able to (D-Level):
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D1.

D2.

D3.

D4.

D5.

Dé.

D7.

D8.

DS.

Create aesthetically pleasing and technically sound architectural and urban designs by using
the architectural and urban planning principles, history and theories, technologies,
economics, human sciences and local culture and heritage.

Produce designs that meet building users’ requirements through studying the relationship
between people and buildings, and between buildings and their environment.

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

Solve problems and creatively design sustainable building schemes or urban contexts that
demonstrate awareness and integration of information and processes in project work by
using building environmental systems and management together with the underlying
concepts and theories.

Realize the process of sustainable building and urban design and their various components
through the integration of structural design, construction, technology and engineering
problems associated with building designs.

Coordinate and monitor the production of information and data from a variety of sources,
including drawings, specifications, codes of practice, related to principals of environmental
architecture and urbanism.

Apply appropriate mathematical and computer-based methods for modeling and analyzing
environmental design problems.

Judge engineering decisions considering balanced costs, benefits, risks, safety, quality,
reliability, and environmental impact, while having adequate knowledge of industries,
organizations, regulations and procedures involved.

Produce professional technical and workshop drawings to transform the concepts into
buildings using traditional drawing tools and computer-aided drawings' techniques, as well
as building information modeling techniques.

D10.Exchange knowledge and skills with engineering sectors and industrial sectors working in the

field of environmental control.

Required Courses
In order to get a Bachelor of Science Degree in this program, and to satisfy the Program ILOs, the

following set of courses need to be completed.
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Table 31 List of Environmental Architecture and UrbanismProgram Requirements courses.

Code Course Title Credits and SWL Contact Hours
CH |ECTS|SWL | Lec | Tut|Lab| TT
Ain Shams University Requirements 14 17 [ 425 |12 | 6 0 18
Faculty of Engineering Requirements 42 76 |1900| 34 |23 |14 | 71
ARC111 | Principles of Architecture Design Studio 3 6 150 | 1 5 0 6
ARC113 |Vernacular Architecture Design Studio 3 6 150 | O 6 0 6
ARC213 |Environmental Architecture Design Studio (1) 3 6 150 | O 6 0 6
ARC214 |Environmental Architecture Design Studio (2) 3 6 150 | O 6 0 6
ARC312 |Sustainable Architecture Design Studio (1) 3 6 150 | O 6 0 6
ARC313 |Sustainable Architecture Design Studio (2) 3 6 150 | O 6 0 6
ARC133 |Introduction to History and Theory of Arts and
Architecture ! ' 3 4 10013 0 0 3
ARC141 | Architectural Representation 3 5 125 | 1 4 0 5
ARC142 |Digital Presentation of The Built Environment 2 4 100 | 1 0 3 4
ARC241 |Modeling of The Built Environment 2 5 125 | 1 0 3 4
ARC151 |Building (1): Conventional Construction Systems 3 5 125 | 2 3 0 5
ARC152 |Building (2): Finishing Works 3 5 125 | 2 3 0 5
ARC253 | Building (3): Sustainable Construction 3 5 125 | 2 3 0 5
ARC351 Worki.ng Pesign (2): Exgcution Drawings 3 6 150 | 1 4 0 5
Coordination, Annotation and Coding
ARC352 Worl.<i.ng I?esign (2): Blow-Ups Detailing, Items 3 6 150 | 1 4 0 5
Specifications and BOQs
ARCAS1 Working.Design (3): Execution Documents 3 5 15 | 1 4 0 5
Complexity
ARC261 | Control of Thermal Environment 2 3 75 1 2 0 3
ARC262 | Principles of Sustainable Architecture 3 5 125 | 2 2 0 4
ARC361 |Lightingin Architecture 2 3 75 1 2 0 3
ARC362 |Acoustics in Architecture 2 3 75 1 2 0 3
ARC363 |Renewable Energy and Buildings 2 4 100 | 1 2 0 3
ARC365 |Building Performance Simulation 3 5 125 | 1 4 0 5
ARC462 |Sustainable Building Rating Systems 2 4 100 | 1 2 0 3
UPL212 | Principles of Urban Design and Landscape 3 4 100 | 3 0 0 3
UPL313 |Eco Urban Design 3 5 125 | 1 4 0 5
UPL412 |Sustainable Contextual Architecture Design Studio 3 6 150 | O 6 0 6
UPL221 |History and Theory of Urbanism 3 4 100 | 2 2 0 4
UPL332 |[Sustainable Urban Development 3 4 100 | 2 3 0 5
UPL242 |Sustainable Urban Landscape 3 5 125 | 1 4 0 5
UPL351 |Housing Studies 3 4 100 | 1 4 0 5
UPL463 |Environmental Impact Assessment 3 5 125 | 2 2 0 4
CEP113 |Surveying 2 4 100 | 1 1 1 3
CES115 |Structural Analysis for Architecture Engineering 2 4 100 | 1 2 0 3
CES226 | Concrete Structures for Architecture Engineering 2 4 100 | 1 2 0 3
CES345 |Steel Structures for Architecture Engineering 2 3 75 1 2 0 3
CEP251 | Green Building Systems and Infrastructure 2 4 100 | 1 2 0 3
Environmental Architecture Elective (1) — Pool 1 2 4 100 | 1 2 0 3
Environmental Architecture Elective (2) — Pool 1 2 4 100 | 1 2 0 3
Environmental Architecture Elective (3) — Pool 2 3 5 125 | 2 2 0 4
Environmental Architecture Elective (4) — Pool 2 3 5 125 | 2 2 0 4
ARC493 | Environmental Architecture Graduation Project (1) 2 4 100 | 1 2 0 3
ARC494 | Environmental Architecture Graduation Project (2) 6 16 |400| 0 |12 | O 12
Total 170 | 298 (7450 94 |[161| 21 | 276
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Pool 1 of Environmental Architecture Elective Courses

ARC322 | Architectural Criticism and Project Evaluation 2 4 100 | 1 2 0 3
ARC323 | Built Environment Accessibility 2 4 100 | 1 2 0 3
ARC341 |Photography and Architecture 2 4 100 | 1 2 0 3
ARC368 |Soundscape and Aural Architecture 2 4 100 | 1 2 0 3
ARC425 | Contemporary Vernacular Architecture 2 4 100 | 1 2 0 3
UPL371 |Human Behavior & the Built Environment 2 4 100 | 1 2 0 3
UPL381 |Introduction to Geographic Information Systems 2 4 100 | 1 2 0 3
Pool 2 of Environmental Architecture Elective Courses
ARC472 |Building Commissioning 3 5 125 | 2 2 0 4
ARC473 | Building Life Cycle Assessment 3 5 125 | 2 2 0 4
UPL413 |Introduction to Urban Design 3 5 125 | 2 2 0 4
UPL424 | Selected Topics in Architecture and Urbanism 3 5 125 | 2 2 0 4
UPL435 | Urban and Architectural Heritage 3 5 125 | 2 2 0 4
UPL436 |Urban Renewal 3 5 125 | 2 2 0 4
UPL464 | Environmental Planning 3 5 125 | 2 2 0 4
UPL472 |People and Environment 3 5 125 | 2 2 0 4
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Proposed Study Plan

Code Course Title Credits and SWL| Contact Hours Pre-
CH|ECTS | SWL [ Lec | Tut | Lab | TT | requisites
Semester 1
PHMO012 | Mathematics (1) 3 5 125 | 3 2 0 | 5 | Eng/Math
PHMO021 | Vibration and Waves 3 5 125 | 3 1 1 | 5 | Eng/Math
PHMO31 | Statics 3 5 125 | 2 2 1 | 5 | Eng/Math
MDPOQO11 | Engineering Drawing 3 6 150 | 1 3 2 6
PHMO0A41 | Engineering Chemistry 3 5 125 | 2 1 2 5 Eng
CSEO31 |Computing in Engineering 2 4 100 | 2 0 0|2
Total 17| 30 | 750 | 13 | 9 6 |28
Semester 2
PHMO013 | Mathematics (2) 3 5 125 | 3 2 0 | 5| PHMO12
PHMO022 | Electricity and Magnetism 3 5 125 | 3 1 1|5
PHMO032 | Dynamics 3 5 125 | 2 2 1 |5 | PHMO031
CEPO11 |Projection and Engineering Graphics 3 6 150 | 1 3 2 | 6
MDPO081 | Production Engineering 3 5 125 | 2 0 3|5 Eng
ENGO11 |Fundamentals of Engineering 2 4 100 | 2 1 0 |3
Total 17| 30 | 750 | 13 | 9 7 |29
Semester 3
ARC111 | Principles of Architecture Design Studio 3 6 150 | 1 5 0 | 6 | CEPO11
ARC133 |Introduction to History and Theory of Arts and
Architecture ! ' 3 4 10013 0 03
ARC141 |Architectural Representation 3 5 125 | 1 4 0 | 5| CEPO11
ARC151 Building (1): Conventional Construction 3 5 125 | 2 3 o | 5| cepo11
Systems
CES115 Stru.cturall Analysis for Architecture ) 4 100 | 1 ) o | 3| Pumo31
Engineering
CEP113 |Surveying 2 4 100 | 1 1 1 3
ASU Elective (2) 2 50 2 0 0|2
Total 18| 30 | 750 | 11 | 15| 1 |27
Semester 4
ARC113 |Vernacular Architecture Design Studio 3 6 150 | O 6 0 | 6 | ARC111
ARC142 | Digital Presentation of The Built Environment 2 4 100 | 1 0 3 |4
ARC152 |Building (2): Finishing Works 3 5 125 | 2 3 0 | 5| ARC151
ARC261 | Control of Thermal Environment 2 3 75 1 2 0|3
CES151 StructL-Jres and Properties of Construction ) 4 100 | 2 1 1|4
Materials
ASU112 |Report Writing and Communication Skills 3 4 100 | 2 2 0| 4
PHM111 | Probability and Statistics 2 4 100 | 1 2 0|3
Total 17| 30 | 750 | 9 |16 | 4 |29
Semester 5
ARC213 | Environmental Architecture Design Studio (1) 3 6 150 | O 6 0 | 6| ARC111
ARC241 | Modeling of The Built Environment 2 5 125 | 1 0 3 | 4| ARC142
ARC253 | Building (3): Sustainable Construction 3 5 125 | 2 3 0 | 5| ARC152
CES226 Con'crete' Structures for Architecture 5 4 100 | 1 5 o | 3| cesiis
Engineering
UPL212 |Principles of Urban Design and Landscape 3 4 100 | 3 0 0 |3
UPL221 |History and Theory of Urbanism 3 4 100 | 2 2 0|4
ASU114 |Selected Topics in Contemporary issues 2 2 50 2 0 0|2
Total 18| 30 | 750 | 11 | 13 | 3 |27
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Code Course Title Credits and SWL| Contact Hours Pre-
CH|ECTS | SWL [ Lec | Tut | Lab | TT | requisites
Semester 6
ARC214 | Environmental Architecture Design Studio (2) 3 6 150 | O 6 0 | 6 | ARC213
ARC361 |Lighting in Architecture 2 3 75 1 2 0 | 3| PHMO022
ARC262 | Principles of Sustainable Architecture 3 5 125 | 2 2 0|4
UPL242 |Sustainable Urban Landscape 3 5 125 | 1 4 0 | 5| UPL212
UPL351 |Housing Studies 3 4 100 | 1 4 0 |5 UPL221
CEP251 | Green Building Systems and Infrastructure 2 4 100 | 1 2 0|3
ASU Elective (1) 2 3 75 2 1 0|2
Total 18| 30 | 750 | 8 | 21| O |28
Semester 7
ARC312 |Sustainable Architecture Design Studio (1) 3 6 150 | O 6 0 | 6| ARC214
. . . . ARC152
prcsst | HorkpaCesan () s wnes 3| 6 lsso | 5| ¢ |0 |5 | comas
! CES226
ARC363 | Renewable Energy and Buildings 2 4 100 | 1 2 0 |3
UPL332 |Sustainable Urban Development 3 4 100 | 2 3 0 |5
CES345 | Steel Structures for Architecture Engineering 2 3 75 1 2 0 | 3| CES115
ARC371 | Architecture Project Management 2 4 100 | 2 1 0|3
ARC362 | Acoustics in Architecture 2 3 75 1 2 0 | 3 | PHMO22
Total 17| 30 | 725 | 8 | 20| O |28
Semester 8
ARC313 |Sustainable Architecture Design Studio (2) 3 6 150 | O 6 0 | 6 | ARC312
ARC352 Worl.<i.ng I?esign (2): Blow-Ups Detailing, Items 3 6 150 | 1 4 o | 5| Arc3si
Specifications and BOQs
ARC365 |Building Performance Simulation 3 5 125 | 1 4 0 | 5| ARC241
UPL313 | Eco Urban Design 3 5 125 | 1 4 0 |5 UPL212
Environmental Architecture Elective (1) 2 4 100 | 1 2 0 |3
ASU113 | Professional Ethics and Legislations 3 4 100 | 2 2 0| 4
Total 17| 30 | 750 | 6 | 22| O |28
Semester 9
ARCAS1 Working'Design (3): Execution Documents 3 5 15 | 1 4 o | s | arc3sy
Complexity
ARC462 |Sustainable Building Rating Systems 2 4 100 | 1 2 0 |3
ARC493 :Eln)vironmental Architecture Graduation Project 5 4 100 | 1 5 o |3l asui2
UPLA12 Sustz.ainable Contextual Architecture Design 3 6 150 | o 6 o | 6! Arc3i3
Studio
UPL463 | Environmental Impact Assessment 3 5 125 | 2 2 0|4
Environmental Architecture Elective (2) 2 4 100 | 1 2 0 |3
ASU111 |Human Rights 2 2 50 2 1 0|3
Total 17| 30 | 750 | 8 |19 | 0 |27
ARC463 | Renewable Energy Systems and Economics 2 4 100 | 1 2 0|3
Environmental Architecture Graduation Project ARC493
ARC494 2) 6| 16 [400| O |12 | O |12 UPLA12
Environmental Architecture Elective (3) 3 5 125 | 2 2 0|4
Environmental Architecture Elective (4) 3 5 125 | 2 2 0|4
Total 14| 30 | 750 | 5 |18 | 0 |23
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Program #17: Housing and Urban Development Program

Program Description

Globally, over 50% of the population lives in urban areas; and moving towards urbanization is
accelerating. As urban populations grow, the housing gap will widen, exacerbating inequality and
threatening the traditional view of cities as reliable drivers of economic growth. Though providing
affordable, adequate and secure housing is a basic human need, housing provision persists a key
urban challenge worldwide. The Housing and Urban Development (HOUD) program aims at
preparing architects and urban planners specialized in housing and the built environment design for
sustainable urban development. The program qualifies graduates with all necessary competences to
understand the housing market and real estate development; graduates will gain knowledge in
housing typology, provision, policies, finance, legislation, and management. It qualifies graduates to
use digital technologies and software as design aiding tools to generate and analyze spatial data,
produce integrated architecture documents, and land mapping. The HOUD emphasizes the
integration of social, economic, environmental, along with physical aspects to create safe, inclusive,
healthy, and sustainable cities. It introduces graduates to contemporary trends and practices in
housing industry and urban development schemes such as smart housing/cities. The program will
prepare graduates to take leading roles in the professional practice in the field of housing and urban
development.

Career Prospects

Graduates of the HOUD program can handle with different jobs in related fields to the housing and
urban development sector ranging from architecture level to the urban design and planning level
with special knowledge of tender and execution documents. They can work as architects and urban
planners in governmental bodies, such as, the Ministry of Housing Utilities and the Urban
Development; International Agencies, such as UN-Habitat; and local companies and consultancies.
The current construction booming and the future development of building new urban communities
and national mega projects in Egypt is thriving for such kind of skilled graduates who have integrated
vision to tackle planning and design issues in the field of housing and urban development.

Program Concentrations
There are no specified concentrations in this Program.

Agreements with another University
The program is not yet partnered with another university.

Program ILOs
In addition to the competences for all Engineering Programs (A-Level), the Housing and Urban

Development Program graduate must be able to (D-Level):

D1. Demonstrate comprehensive ability to create architectural designs for residential projects
ranging across different scale (residential complex, multi- story, clustering and
neighborhood) based on the most contemporary trends and smart systems and theories of
architecture, urban and planning that satisfy both aesthetic and technical requirements

D2. Using adequate knowledge of: history and theory, related fine arts, local culture and
heritage, technologies and human sciences that influence on the quality of architectural
design.

D3. 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.
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D4. Demonstrate comprehensive ability to Urban Upgrading (Site & Services or In-situ
Development, ecologically sustainable urban and architectural conservation and
rehabilitation based on the most contemporary trends with due consideration of their
contexts (social, economic, political, technical, institutional, environmental and physical /
infrastructure and engineering problems associated with building designs.) that exist in
thematic/heritage context

D5. Recognize and demonstrate the technical design and construction aspects of houses,
infrastructure, and Solve conflicts between the engineering systems that serve residential
context and its urban values (Technical Installations, Urban Infrastructure, Architecture

Installations).

D6. Apply digital technologies and software as design aiding tools to generate and analyze
spatial data & to produce integrated architecture documents and Land Mapping.

D7. Demonstrate deep understand to public transportation modes and urban sustainable
mobility that serve urban and residential communities

D8. Apply theories and concepts to identify key housing and urban development needs,
problems and solutions that satisfy both aesthetic and technical requirements, with due
consideration of their contexts on both regional and local levels

D9. Interpret and apply principles best practice of all aspects of property urban, development,
land management and real estate valuation with due regard for the legislative framework
and relevant property legislation while having adequate knowledge of industries,
organizations, regulations and procedures involved.

D10.Apply theories, principles and best practice guidelines to design Affordable Housing with due
regard for Social Infrastructure and Principles of Equity & Social Justice

D11.Critically evaluate Value Engineering and explain financial plans and models of Economic
Models for Housing Provision within the constraints of project financing, project
management, cost control and methods of project delivery.

D12.Produce design project briefs and documents; and analyses 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.

D13.Explain critical contemporary issues that face the society and built areas and apply best
practices with specific reference to social, economic and environmental development
towards sustainable integrated housing and urban development.

D14.Define, design, compare and evaluate models of policy and strategy formulation, programs
and projects for housing through efficient resources management towards sustainable
housing provision, informal upgrading and urban development

D15.Demonstrate comprehensive ability to Manage and maintain systems, processes, programs
of housing and land management projects and Informal Settlements Regularization at
organization and operational levels

D16.Apply principles of participatory approach with stakeholders, resolve conflict, and manage
disasters in housing and human settlements.

Required Courses
In order to get a Bachelor of Science Degree in this program, and to satisfy the Program ILOs, the
following set of courses need to be completed.
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Table 32 List of Housing and Urban DevelopmentProgram Requirements courses.

Code Course Title Credits and SWL Contact Hours
CH |ECTS|SWL | Lec | Tut|Lab| TT
Ain Shams University Requirements 14 17 [ 425 |12 | 6 0 18
Faculty of Engineering Requirements 42 76 |1900| 34 |23 |14 | 71

ARC111 | Principles of Architecture Design Studio 3 6 150 | 1 5 0 6
ARC112 |Creativity and Design Studio 4 8 200 | O 8 0 8
ARC212 | Multi Story Accommodation Building Design Studio 4 8 200 | O 8 0 8
ARC413 |Smart Housing Design Studio 4 8 200 | O 8 0 8
ARC133 |Introduction to History and Theory of Arts and

Architecture ! ' 3 4 10013 0 0 3
ARC141 | Architectural Representation 3 5 125 | 1 4 0 5
ARC142 |Digital Presentation of the Built Environment 2 4 100 | 1 0 3 4
ARC241 |Modeling of the Built Environment 2 5 125 | 1 0 3 4
ARC151 |Building (1): Conventional Construction Systems 3 5 125 | 2 3 0 5
ARC152 |Building (2): Finishing Works 3 5 125 | 2 3 0 5
ARC252 | Building (3): Mass Housing Production Techniques 3 5 15 | 2 3 0 5

and Finishing Works

ARC351 |Working Design (1): Execution Drawings

Coordination, Annotation and Coding 3 6 150 1 4 0 >

ARC352 |Working Design (2): Blow-Ups Detailing, Items

Specifications and BOQs 3 6 150 1 4 0 >

ARC452 | Working Design (3): Residential Towers Execution

Documents 3 6 150 | 1 4 0 5
ARC261 | Control of Thermal Environment 2 3 75 1 2 0 3
UPL312 |In-Situ Development Design Studio 4 8 200 | O 8 0 8
UPL221 | History and Theory of Urbanism 3 4 100 | 2 2 0 4
UPL422 |Smart Cities and Intelligent Residential Buildings 3 3 75 2 2 0 4
UPL331 |Planning and Urban Upgrading 3 5 125 | 1 4 0 5
UPL333 | Urban Infrastructure 3 3 75 2 2 0 4
UPL433 |Land Management and Land Subdivision 3 5 125 | 2 2 0 4
UPL434 | Sustainable Urban Mobility 2 3 75 1 2 0 3
UPL241 | Principles of Residential Urban Spaces and 3 4 100 | 2 5 0 4
Landscape
UPL251 |Residential Complex Design Studio 4 8 200 | O 8 0 8
UPL352 |Neighborhood Planning and Design Studio 4 8 200 | O 8 0 8
UPL353 |Housing Policies and Programs 2 3 75 1 2 0 3
UPL451 |Housing Studies and Real Estate Development 3 5 125 | 2 2 0 4
UPL161 |Environmental Studies and passive energy systems 2 3 75 1 2 0 3
UPL481 |Urban Informatics 3 5 125 | 1 4 0 5
CES115 |Structural Analysis for Architecture Engineering 2 4 100 | 1 2 0 3
CES225 | Concrete and Steel Structures 3 5 125 | 2 2 0 4
CEP113 |Surveying 2 4 100 | 1 1 1 3
MEP241 | Technical Installations 2 3 75 1 2 0 3
Housing & Urban Development Elective (1) —Pool1 | 2 4 100 | 1 2 0 3
Housing & Urban Development Elective (2) —Pool1 | 2 4 100 | 1 2 0 3
Housing & Urban Development Elective (3)—Pool2 | 3 5 125 | 2 2 0 4
Housing & Urban Development Elective (4)—Pool2 | 3 5 125 | 2 2 0 4
UPL497 |Housing & Urban Development Graduation Proj. (1) | 2 4 100 | 1 2 0 3
UPL498 |Housing & Urban Development Graduation Proj. (2) | 6 18 | 450 | 0 |12 | O 12
Total 170 | 300 [7500( 92 |164 | 21 | 277
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Pool 1 of Housing & Urban Development Elective Courses

ARC323 | Built Environment Accessibility 2 4 100 | 1 2 0|3
ARC366 |Responsive Architecture Installations 2 4 100 | 1 2 0|3
ARC462 |Sustainable Building Rating Systems 2 4 100 | 1 2 0|3
UPL321 | Participatory Planning and Community 2 4 100 | 1 2 0|3
UPL334 |Site Analysis (Spatial Analysis and Land Mapping) 2 4 100 | 1 2 0|3
UPL372 |Equity and urban Justice 2 4 100 | 1 2 0|3
UPL381 |Introduction to Geographic Information Systems 2 4 100 | 1 2 0|3
Pool 2 of Housing & Urban Development Elective Courses
ARC424 |Introduction to Modern Art Movements 3 5 125 | 2 2 0|4
ARCA53 Housing Maint.enan.ce, Post-occupancy Evaluation, 3 5 125 | 2 ) o |a
and Value Engineering
ARC441 |Building Information Modeling (BIM) 3 5 125 | 1 4 0 |5
UPL423 | City Governance and Land Management 3 5 125 | 2 2 0|4
UPL463 |Environmental Impact Assessment 3 5 125 | 2 2 0|4
UPL482 |Introduction to Geo Design 3 5 125 | 2 2 0 |4
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Proposed Study Plan

Code Course Title Credits and SWL| Contact Hours Pre-
CH|ECTS| SWL [ Lec [ Tut [ Lab [ TT| requisites
Semester 1
PHMO012 | Mathematics (1) 3 5 125 | 3 2 0 | 5| Eng/Math
PHMO021 |Vibration and Waves 3 5 125 | 3 1 1|5 Eng/Math
PHMO031 |Statics 3 5 125 | 2 2 1 | 5| Eng/Math
MDPO11 |Engineering Drawing 3 6 150 | 1 3 2 | 6
PHMO041 |Engineering Chemistry 3 5 125 | 2 1 2 |5 Eng
CSEO31 |Computingin Engineering 2 4 100 | 2 0 0|2
Total 17| 30 | 750 | 13 | 9 6 |28
Semester 2
PHMO013 | Mathematics (2) 3 5 125 | 3 2 0 |5 PHMO012
PHMO022 | Electricity and Magnetism 3 5 125 | 3 1 1|5
PHMO032 |Dynamics 3 5 125 | 2 2 115 PHMO031
CEPO11 |Projection and Engineering Graphics 3 6 150 | 1 3 2 | 6
MDPO081 |Production Engineering 3 5 125 | 2 0 3|5 Eng
ENGO011 |Fundamentals of Engineering 2 4 100 | 2 1 0|3
Total 17| 30 | 750 | 13 | 9 7 |29
Semester 3
ARC111 |Principles of Architecture Design Studio 3 6 150 | 1 5 0|6 CEPO11
ARC133 Intro.duction to History and Theory of Arts and 3 4 100 | 3 0 o l3
Architecture
ARC141 |Architectural Representation 3 5 125 | 1 4 0|5 CEPO11
ARC151 |Building (1): Conventional Construction Systems | 3 5 125 | 2 3 0 |5 CEPO11
CES115 |Structural Analysis for Architecture Engineering | 2 4 100 | 1 2 0|3 PHMO031
CES151 StructL_Jres and Properties of Construction ) 4 100 | 2 1 112
Materials
ASU Elective (2) 2 2 50 2 0 0|2
Total 18| 30 | 750 | 12 | 15 1 |28
Semester 4
ARC112 |Creativity and Design Studio 4 8 200 | O 8 0|8 CEPO11
ARC142 |Digital Presentation of The Built Environment 2 4 100 | 1 0 3 |4
ARC152 |Building (2): Finishing Works 3 5 125 | 2 3 0|5 ARC151
UPL161 Environmental Studies and Passive Energy 5 3 75 1 5 e
Systems
CEP113 |Surveying 2 4 100 | 1 1 1|3
PHM111 |Probability and Statistics 2 4 100 | 1 2 0|3
ASU111 |Human Rights 2 2 50 2 1 0|3
Total 17| 30 | 750 | 8 17 | 4 |29
Semester 5
ARC212 Mult.i Story Accommodation Building Design 4 3 500 | 0 3 o ls ARC111
Studio
UPL434 |Sustainable Urban Mobility 2 3 75 1 2 0|3
UPL241 Principles of Residential Urban Spaces and 3 4 100 | 2 ) o la
Landscape
UPL271 |Society and Housing Economics 2 4 100 | 2 1 0|3
MEP241 |Technical Installations 2 3 75 1 2 0|3 MDP011
ASU112 |Report Writing and Communication skills 3 4 100 | 2 2 0|4
Housing & Urban Development Elective (1) 2 4 100 | 1 2 0|3
Total 18| 30 | 750 | 9 | 19| 0 |28
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Code Course Title Credits and SWL| Contact Hours Pre-
CH|ECTS| SWL [ Lec [ Tut [ Lab [ TT| requisites
Semester 6
ARC241 |Modeling of The Built Environment 2 5 125 | 1 0 3 |4 ARC142
ARC252 Buildir)g (3): Mass. }-!ou.sing Production 3 5 125 | 2 5 0 la ARC152
Techniques and Finishing Works
UPL221 |History and Theory of Urbanism 3 4 100 | 2 2 0| 4
ARC261 |Control of Thermal Environment 2 3 75 1 2 0|3
UPL251 |Residential Complex Design Studio 4 8 200 | O 8 0|38 ARC112
ARC212
CES225 | Concrete and Steel Structures 3 5 125 | 2 2 0|4 CES115
Total 17| 30 | 750 | 8 | 16 | 3 |27
Semester 7
UPL312 |In-Situ Development Design Studio 4 8 200 | O 8 0|8 ARC212
UPL331 |Planning and Urban Upgrading 3 5 125 | 1 4 0 |5 UPL221
PHMO022
UPL333 | Urban Infrastructure 3 3 75 2 2 0| 4 (PHM032)
. . . . ARC152
351 | om. Annotation and Coding 3|6 (10|14 |05 Mep2a
’ CES225
ASU113 | Professional Ethics and Legislations 3 4 100 | 2 2 0| 4
ARC371 |Architecture Project Management 2 4 100 | 2 1 0|3
Total 18| 30 | 750 | 8 | 21| O |29
Semester 8
ARC352 Worl'<i'ng I?esign (2): Blow-Ups Detailing, Items 3 6 150 | 1 4 0 ls ARC351
Specifications and BOQs
UPL433 |Land Management and Land Subdivision 3 5 125 | 2 2 0|4 UPL331
UPL352 |Neighborhood Planning and Design Studio 4 8 200 | O 8 0|38 UPL312
UPL353 |Housing Policies and Programs 2 3 75 1 2 0|3
. (CSE031)
UPL481 |Urban Informatics 3 5 125 | 1 4 0|5 ARC142
ASU Elective (1) 2 3 75 1 0|2
Total 17| 30 | 750 | 7 | 21| O |27
Semester 9
ARC413 |Smart Housing Design Studio 4 8 200 | O 8 0 UPL352
ARCAS2 WorkirTg Design (3): Residential Towers 3 6 150 | 1 4 0 ls ARC352
Execution Documents
UPLA22 Sm.arjc Cities and Intelligent Residential 3 3 75 ) ) 0 la
Buildings
UPL451 |Housing Studies and Real Estate Development 3 5 125 | 2 2 0|4
Housing & Urban Development Graduation ASU112
UPL497 Project (1) 2| 4 |100] 12|03 UPL359
Housing & Urban Development Elective (2) 2 4 100 | 1 2 0|3
Total 17| 30 | 750 | 7 | 20| O |27
Semester 10
Housing & Urban Development Graduation ARC413
UPL498 Project (2) 6| 18 [450 | O (12| O (12 UPLAS7
Housing & Urban Development Elective (3) 3 5 125 | 2 2 0|4
Housing & Urban Development Elective (4) 3 5 125 | 2 2 0|4
ASU114 |Selected Topics in Contemporary Issues 2 2 50 2 0 0|2
Total 14| 30 | 750 | 6 | 16 | O |22
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Program #18: Communication Systems Engineering Program

Program Description

The Communication Systems Engineering program seeks to introduce the new in the science and
technology of communication systems at the educational, practical, and scientific research levels
through the application of quality systems and cooperation with specialized bodies locally and
internationally. This program graduates’ engineers with the ability to deal with the latest
development in the fields of communication, optical, and electronic systems to meet the
requirements of the market at the moral and professional levels by creating the appropriate
conditions for the development of different skills of students and cooperate with specialized
industrial and research bodies locally and internationally.

Career Prospects

The program aims at generating a graduate who is well trained in modern telecommunication
industry as well as having a background in communication systems that enables him to fit easily
within a modern telecommunication work environment and be able to identify market needs in this
fast-moving segment of business. The graduate is exposed to a wide variety of courses to build an
open scope to telecommunication engineering which is interdisciplinary in nature. The graduate
acquires his degree by taking a balanced curriculum that is pre- dominantly concerned with
communication systems on different levels and does not neglect required basic sciences needed for
this field.

Program Concentrations
The program qualifies graduates to work as Electronics and telecommunication engineers. The
graduate can be specialized in one of the following three concentrations (fields):

1. Circuits and Systems.
2. Physical and Wave Electronics.
3. Signals and Communication Systems.

The student has to select Eight elective courses for a total of (24) Credit Hours with at least five of
these courses from one of the mentioned fields.

1. Circuits and Systems:This is the concentration for the graduate engineer to work in national and
international companies concern with electronic design.

2. Physical and Wave Electronics:This is the concentration for the graduate engineer to work in
telecommunication companies for transmission field, or in research field related to microwave and
optical communications.

3. Signals and Communication Systems:This is the concentration for the graduate engineer to work
in telecommunication companies in core network or in research field related to signal processing.

Agreements with another University
The program is not yet partnered with another university.

Program ILOs
In addition to the competences for all Engineering Programs (A-Level), the Communication Systems
EngineeringProgram graduate must be able to (D-Level):

D1. Estimate and measure the performance of communication and electronic systems under
specific input excitation and evaluate its suitability for a specific application.
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D2.

D3.

DA4.
DS5.

Dé.

D7.

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

Have the technological abilities to design and implement elements, modules, sub-systems or
systems.

Be familiar with and utilize professional tools for communication system engineering.

Design, model and analyze electronic, microwave, optical, and communication systems or
components for a specific application and identify the tools required to optimize this design.
Classify and evaluate the applications and market segments to create a specific product
including the estimation of the required resources.

Demonstrate additional abilities related to the field of the concentration within
Communication Systems Engineering as listed below.

Concentration Graduate attributes

Circuits and Systems | D7a. Demonstrate additional abilities to design analog and/or
digital circuits of any electronic system.

Physical and Wave D7b. Demonstrate additional abilities to analyze, design any
Electronics microwave or optical communication system.

Signals and D7c. Demonstrate additional abilities to work on state of the art
Communication research problems in signal processing, image and multimedia
Systems processing.

D8c. Demonstrate additional abilities to manage and design any

communication system.
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Required Courses
In order to get a Bachelor of Science Degree in this program, and to satisfy the Program ILOs, the

following set of courses need to be completed.

Table 33 List of Communication Systems EngineeringProgram Requirements courses.

Code Course Title Credits and SWL Contact Hours

CH | ECTS | SWL | Lec | Tut | Lab | TT

Ain Shams University Requirements 14 17 [ 425 |12 | 6 0 18

Faculty of Engineering Requirements 42 | 76 [1900| 34 |23 |14 | 71
PHM113 | Differential and Partial Differential Equations 3 5 125 | 3 2 0 5
PHM114 | Numerical Analysis 3 5 125 | 2 2 0 4
PHM213 |Complex and Special Functions and Fourier Analysis 3 4 100 | 2 2 0 4
PHM121 |Modern Physics and Quantum Mechanics 3 5 125 | 3 1 1 5
PHM123 |Thermal and Statistical Physics 3 5 125 | 2 2 0 4
ECE111 |Electronic Materials 3 5 125 | 3 1 0 4
ECE213 |Solid State Electronic Devices 3 7 175 | 2 2 0 4
ECE214 |Electronic Circuits (1) 4 7 175 | 3 2 2 7
ECE315 |Electronic Circuits (2) 3 5 125 | 2 2 0 4
ECE316 |Digital Circuit Design 3 7 175 | 2 2 0 4
ECE131 |Electrostatics and Magnetostatics 3 5 125 | 2 2 0 4
ECE331 |Electromagnetic waves 3 6 150 | 2 2 1 5
ECE333 | Microwave Engineering 4 6 150 | 3 2 2 7
ECE334 |Optical Fiber Communications 4 5 125 | 3 2 0 5
ECE432 |Antenna Engineering and Propagation 2 4 100 | 2 1 0 3
ECE253 |Signals and Systems 4 8 200 | 3 2 2 7
ECE254 |Analog Communications 3 5 125 | 2 2 1 5
ECE255 | Digital Signal Processing 3 6 150 | 2 2 2 6
ECE354 |Digital Communications 3 6 150 | 2 2 1 5
ECE355 |Communication Networks (1) 3 6 150 | 2 2 0 4
ECE452 |Information Theory and Coding 3 5 125 | 2 2 0 4
ECE458 |Communication Networks (2) 3 7 175 | 2 2 0 4
CSE111 |Logic Design 3 5 125 | 3 1 1 5
CSE212 | Computer Organization 3 6 150 | 2 2 0 4
CSE131 |Computer Programming 3 6 150 | 3 0 2 5
CSE371 | Control Engineering 3 5 125 | 2 1 1 4
EPM114 |Fundamentals of Electrical Circuits 3 6 150 | 2 2 1 5
Communication Systems Elective (1) from Pool A 3 5 125 | 2 2 2 6
Communication Systems Elective (2) from Pool B 3 5 125 | 2 2 0 4
Communication Systems Elective (3) from Pool A 3 5 125 | 2 2 2 6
Communication Systems Elective (4) from Pool B 3 5 125 | 2 2 0 4
Communication Systems Elective (5) from Pool B 3 5 125 | 2 2 0 4
Communication Systems Elective (6) from Pool B 3 5 125 | 2 2 0 4
Communication Systems Elective (7) from Pool B 3 5 125 | 2 2 0 4
Communication Systems Elective (8) from Pool B 3 5 125 | 2 2 0 4
ECE491 |GraduationProject(1) 3 7 175 | 1 0 6 7
ECE492 |Graduation Project (2) 3 8 200 | 1 0 6 7

Total 170 | 300 (7500|127 | 92 | 47 | 266
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Pool of Circuits and Systems Concentration Elective Courses

Pool A
CSE211 |Introduction to Embedded Systems 3 5 125 | 2 2 2 6
ECE318 |Electronic Measurements and Instrumentation 3 5 125 | 2 2 2 6
Pool B
ECE317 | Modern VLSI Devices 3 5 125 | 2 2 0 4
ECE411 |Integrated Circuits Technology 3 5 125 | 2 2 0 4
ECE412 |Analog Integrated Circuit Design 3 5 125 | 2 2 0 4
ECE413 | ASIC Design and Automation 3 5 125 | 2 2 0 4
ECE414 | RF Circuit Design 3 5 125 | 2 2 0 4
ECE419 |Selected Topics in Circuits and Systems 3 5 125 | 2 2 0 4
Pool of Physical and Wave Electronics Concentration Elective Courses
Pool A
ECE335 | Microwave Measurements 3 5 125 | 2 2 2 6
ECE338 |Optical Sensing and Instrumentation 3 5 125 | 2 2 2 6
Pool B
ECE336 |Integrated Optics and Optical MEMS 3 5 125 | 2 2 0 4
ECE337 | Microwave Circuits 3 5 125 | 2 2 0 4
ECE438 | Microwave Devices 3 5 125 | 2 2 0 4
ECE439 |Optoelectronics Devices 3 5 125 | 2 2 0 4
ECE440 |RF and Microwave Systems 3 5 125 | 2 2 0 4
ECE441 |Selected Topics in Physical and Wave Electronics 3 5 125 | 2 2 0 4
Pool of Signals and Communication Systems Concentration Elective Courses
Pool A
ECE357 |Statistical Signal Processing 3 5 125 | 2 2 2 6
ECE359 |Signal Processing for Multimedia 3 5 125 | 2 2 2 6
Pool B
ECE356 |Electro-Acoustical Engineering 3 5 125 | 2 2 0 4
ECE358 | Wireless Communications 3 5 125 | 2 2 0 4
ECE454 |Satellite Communication Systems 3 5 125 | 2 2 0 4
ECE459 | Mobile Communications 3 5 125 | 2 2 0 4
ECE460 |Machine Learning for Multimedia 3 5 125 | 2 2 0 4
ECE461 |Selected Topics in Signals & Communication Systems | 3 5 125 | 2 2 0 4
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Proposed Study Plan

Code Course Title Credits and SWL| Contact Hours Pre-
CH|ECTS | SWL [ Lec | Tut | Lab | TT | requisites
Semester 1
PHMO012 | Mathematics (1) 3 5 125 | 3 2 0 | 5 | Eng/Math
PHMO021 | Vibration and Waves 3 5 125 | 3 1 1 | 5 | Eng/Math
PHMO31 | Statics 3 5 125 | 2 2 1 | 5 | Eng/Math
MDPOQO11 | Engineering Drawing 3 6 150 | 1 3 2 6
PHMO0A41 | Engineering Chemistry 3 5 125 | 2 1 2 5 Eng
CSEO31 |Computing in Engineering 2 4 100 | 2 0 0|2
Total 17| 30 | 750 | 13 | 9 6 |28
Semester 2
PHMO013 | Mathematics (2) 3 5 125 | 3 2 0 | 5| PHMO12
PHMO022 | Electricity and Magnetism 3 5 125 | 3 1 1|5
PHMO032 | Dynamics 3 5 125 | 2 2 1 |5 | PHMO031
CEPO11 |Projection and Engineering Graphics 3 6 150 | 1 3 2 | 6
MDPO081 | Production Engineering 3 5 125 | 2 0 3|5 Eng
ENGO11 |Fundamentals of Engineering 2 4 100 | 2 1 0 |3
Total 17| 30 | 750 | 13 | 9 7 |29
Semester 3
ASU111 |Human Rights 2 2 50 2 1 0|3
EPM114 | Fundamentals of Electrical Circuits 3 6 150 | 2 2 1 |5 | PHM022
EPM211 | Properties of Electrical Material 2 4 100 | 2 1 1 | 4 | PHMO022
MDP231 | Engineering Economy 2 4 100 | 2 1 0|3
PHM111 | Probability and Statistics 2 4 100 | 2 2 0|4
PHM113 | Differential and Partial Differential Equations 3 5 125 | 3 2 0 | 5| PHMO13
. . PHMO013
PHM121 | Modern Physics and Quantum Mechanics 3 5 125 | 3 1 115 PHMO22
Total 17| 30 | 750 | 16 | 10 | 3 |29
Semester 4
CSE131 |Computer Programming 3 6 150 | 3 0 2 5
ECE111 |Electronic Materials 3 5 125 | 3 1 0 | 4 | PHMO22
. . PHMO013
ECE131 |Electrostatics and Magnetostatics 3 5 125 | 2 2 0| 4 PHMO22
PHM114 | Numerical Analysis 3 5 125 | 2 2 0 | 4 | PHM113
PHM213 Complgx and Special Functions & Fourier 3 4 100 | 2 5 o | al pumiis
Analysis
PHM123 | Thermal and Statistical Physics 3 5 125 | 2 2 0 | 4 | PHM111
Total 18| 30 | 750 | 14 | 9 2 |25
Semester 5
ASU112 |Report Writing and Communication Skills 3 4 100 | 2 0| 4
CSE111 |Logic Design 3 5 125 | 3 1|5
. . . PHM123
ECE213 |Solid State Electronic Devices 3 7 175 | 2 2 0|4 ECE111
. PHM111
ECE253 |Signals and Systems 4 8 200 | 3 2 2 |7 PHM213
. PHM213
ECE331 |Electromagnetic Waves 3 6 150 | 2 2 1 5 ECE131
Total 16| 30 | 750 | 14 | 7 4 |25
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N CSE111

CSE212 | Computer Organization 3 6 150 | 2 2 0|4 CSE131
P ECE213

ECE214 | Electronic Circuits (1) 4 7 175 | 3 2 2 |7 EPM114
ECE254 | Analog Communications 3 5 125 | 2 2 11]5 ECE253
ECE255 | Digital Signal Processing 3 6 150 | 2 2 2 | 6 | ECE253
ECE333 | Microwave Engineering 4 6 150 | 3 2 2 |7 ECE331

Total 17| 30 | 750 | 12 | 10 | 7 |29

ECE315 | Electronic Circuits (2) 3 5 125 | 2 2 0| 4 ECE214
ECE334 | Optical Fiber Communications 4 5 125 | 3 2 0 |5 ECE254
ECE333
ECE354 | Digital Communications 3 6 150 | 2 2 1|5 ECE254
ECE432 |Antenna Engineering and Propagation 2 4 100 | 2 1 0|3 ECE333
Communication Systems Elective (1) 3 5 125 | 2 2 2 | 6
Communication Systems Elective (2) 3 5 125 | 2 2 0|4
Total 18| 30 | 750 | 13 | 11 | 3 |27
- Semestes |
ASU114 |Selected Topics in contemporary issues 2 2 50 2 0 0|2
CSE371 |Control Engineering 3 5 125 | 2 1 4 ECE253
. - . CSE111
ECE316 |Digital Circuit Design 3 7 175 | 2 2 0 |4 ECE214
ECE355 |Communication Networks (1) 3 6 150 | 2 2 0 | 4| ECE254
Communication Systems Elective (3) 3 5 125 | 2 2 2 | 6
Communication Systems Elective (4) 3 5 125 | 2 2 0|4
Total 17| 30 | 750 | 12 | 9 3 |24

EPMA411 | Project Management for Electrical Engineering | 2 4 100 | 2 1 0|3

ASU113 | Professional Ethics and Legislations 3 4 100 | 2 2 0|4
ECE452 |Information Theory and Coding 3 5 125 | 2 2 0 | 4| ECE354

ECE491 |Graduation Project (1) 3 7 175 | 1 0 6 |7

Communication Systems Elective (5) 3 5 125 | 2 2 0|4

Communication Systems Elective (6) 3 5 125 | 2 2 0|4

Total 17| 30 | 750 | 11 | 9 6 |26

ASU Elective (1) 2 3 75 2 1 0|3
ASU Elective (2) 2 2 50 | 2 0| 0|2
ECE458 | Communication Networks (2) 3 7 175 | 2 2 0 | 4 | ECE355
ECE492 | Graduation Project (2) 3| 8 |200| 1 | 0 | 6 |7 | ECE491
Communication Systems Elective (7) 3 5 125 | 3 1 0|4
Communication Systems Elective (8) 3 5 125 | 3 1 0|4
Total 16| 30 | 750 | 13 | 5 6 |24




Program #19: Energy and Renewable Energy Engineering Program

Program Description

The program is an interdisciplinary program that covers the energy studies from electrical and
mechanical points of view. It aims to study both conventional energy and renewable sources energy.
Energy’s flows, constraints, generation, transmission, distribution, consumption, and management
knowledge are acquired through the period of study. Students are provided with a deep knowledge
of conventional and renewable energy technologies generation and applications. Thermal power
plants, machine construction, design, and stability are topics covered. Hydro, tidal, wave, wind, solar
photovoltaic, solar thermal, concentrated solar power, biomass, geothermal and others are studied.
Renewable energy applications are illustrated and evaluated both theoretically and economically.
Power system networks (transmission and distribution) control and modeling are explained. Energy
management is discussed in detail using demand side management, energy efficiency, and energy
consumption and audit are explained in details. Finally, the program encourages problem
identification and solving as well as critical thinking skills. All topics under study prepare the program
graduates for the national, regional and international energy job market.

Career Prospects

This program qualifies its graduates to work in electrical power engineering, mechanical power
engineering, energy and renewable energy engineering fields. Graduates can join electrical sector
entities such as generation (conventional and renewable), transmission, and distribution companies
either public or private. Power plants, control centers, petroleum industry, factories, maintenance
applications, and energy management sectors can be a target for the program’s graduates.
Distribution installations, refrigeration and air-conditioning, water desalination and distillation
applications, and solar pumping fields are candidate jobs for the energy graduates.

Program Concentrations
There are two concentrations in this program:

1. Energy Generation:This concentration focuses on the energy generation field taking into
consideration conventional (thermal) and renewable energy (hydro, tidal, wave, wind, solar
photovoltaic, concentrated solar power, biomass, geothermal ..etc.), and waste conversion
generating power stations. Power system analysis, stability, reliability, modeling, and advanced
control are a core direction in this concentration. Graduates from these concentrations are qualified
to join electricity utilities such as generation (public and private) and transmission entities. The
graduation project could focus on the design and the evaluation of possible uses of renewable
energies, power delivery systems analysis and control ...etc.

2. Energy management:This concentration tackles the energy management field that includes:
energy auditing, energy efficiency, clean energy technologies, and demand side management, taking
into consideration power quality standards and economical aspects. This management as it is carried
out is subject to international and national quality control, and quality systems and assurance
methodologies. Renewable energies applications are studied such as: water desalination and
distillation for industrial and residential activities, local production of energy in remote areas, energy
storage ...etc. Graduates from this concentration are qualified to work in electrical distribution
systems’ installations, design and operation of refrigeration and air conditioning systems,
management departments of large projects/industries, distribution companies (public and private)
...etc.The graduation project could focus on energy efficiency standard applications, wiring in
distribution level, solar pumping, energy generation for domestic purposes and their impacts on
power quality, compressor work requirements for cooling loads in air conditioning projects...etc.
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Agreements with another University

The program is not yet partnered with another university.

Program ILOs
In addition to the competences for all Engineering Programs (A-Level), the Energy and Renewable

Energy EngineeringProgram graduate must be able to (D-Level):

D1.

D2.

D3.

D4.

DS5.
Dé6.

D7.

D8.
Do.

Model and analyze electrical power systems and electrical machines by applying energy
systems concepts of: generation, transmission, distribution and protection of electrical
power systems;

Select, analyze and control appropriate driving systems for different energy applications;
Model, analyze and design energy systems by applying energy concepts of: Thermal-fluid
Mechanics, solid Mechanics, Material Properties and processing, Measurements, Control
Systems, Dynamics and Vibrations;

Design of mechanical energy systems using appropriate materials via both traditional and
computer-aided tools;

Select proper mechanical equipment according to the required specification;

Adopt suitable standards and codes to: design, build, operate, inspect and maintain
mechanical energy systems;

Identify, analysis and evaluate the energy’s conversion processes and management
techniques;

Indicate and relate smart applications for energy systems; and

Test and evaluate the performance and suitability of energy systems.

D10.Distinguish the layout and the key parameters to the field of the concentration as listed

below
Concentration Graduate attributes
Energy Generation 10a. Distinguish the layout for energy generation stations and

their related distribution networks.
Energy Management | 10b. Distinguish and manage the energy demand for different
applications to enhance their efficiency.
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Required Courses
In order to get a Bachelor of Science Degree in this program, and to satisfy the Program ILOs, the

following set of courses need to be completed.

Table 34 List of Energy and Renewable Energy EngineeringProgram Requirements courses.

Code Course Title Credits and SWL Contact Hours

CH|ECTS | SWL | Lec | Tut | Lab | TT

Ain Shams University Requirements 14| 17 | 425 |12 | 6 0 18

Faculty of Engineering Requirements 42| 76 |1900| 34 | 23 |14 | 71

PHM113 | Differential and Partial Differential Equations 3 5 125 | 3 2 0 5
MDP111 |Mechanical Engineering Drawing 3 4 100 | 2 2 0 4
MDP112 | Machine Construction 3 4 100 | 2 2 0 4
MDP211 |Machine Elements Design 4 8 200 | 3 2 2 7
MDP181 | Manufacturing Technology (1) 3 5 125 | 3 0 2 5
MEP111 |Thermal Physics 2 4 100 | 1 2 0 3
MEP211 |Thermodynamics 4 6 150 | 3 2 1 6
MEP212 |Heat Transfer 4 8 200 | 2 2 3 7
MEP311 |Combustion 3 6 150 | 2 2 1 5
MEP221 | Fluid Mechanics and Turbo-Machinery 4 7 175 | 3 2 1 6
MEP321 |Incompressible Flow Machines 3 6 150 | 2 2 1 5
MEP322 |Compressible Flow Machines 3 6 150 | 2 2 1 5
MEP426 |Solar Energy 3 5 125 | 2 2 0 4
MEP427 |Wind Energy 3 5 125 | 2 2 0 4
MEP231 | Measurement and instrumentation 2 5 125 | 1 0 3 4
EPM113 |Electrical Measurements 3 5 125 | 2 2 1 5
EPM114 |Fundamentals of Electrical Circuits 3 6 150 | 2 2 1 5
EPM115 |Fundamentals of Electromagnetic Fields 3 6 150 | 2 2 0 4
EPM117 |Energy Resources and Renewable Energy 3 5 125 | 2 2 0 4
EPM151 |Industrial Electronics 3 5 125 | 2 2 0 4
EPM221 | Electrical Machines (1) 3 5 125 | 3 1 1 5
EPM222 | Electrical Machines (2) 3 6 150 | 3 1 1 5
EPM231 |Electrical Power Engineering 3 5 125 | 3 1 1 5
EPM232 |Automatic Control Systems 3 6 150 | 2 2 0 4
EPM251 | Power Electronics for Energy Applications (1) 3 5 125 | 2 2 1 5
EPM311 |Fundamentals of Photovoltaic 3 6 150 | 2 2 0 4
EPM334 | Economics of Generation, Transmission & Operation 3 5 125 2 2 0 4
EPM354 | Power Electronics for Energy Applications (2) 3 5 125 | 2 2 1 5
EPM454 | Renewable Energy Resources Interfacing 3 6 150 | 3 1 0 4
EPM463 | Power System Protection 4 7 175 | 3 2 0 4
Energy Elective (1) — Pool A 3 6 150 | 2 2 0 4

Energy Elective (2) — Pool A 3 6 150 | 2 2 0 4

Energy Elective (3) — Pool A 3 6 150 | 2 2 0 4

Energy Elective (4) — Pool B 3 5 125 | 2 2 0 4

Energy Elective (5) — Pool B 3 5 125 | 2 2 0 4

EPM493 |Energy Graduation Project (1) 3 6 150 | 1 4 0 5
EPM494 | Energy Graduation Project (2) 3 6 150 | 1 4 0 5

Total 170| 300 | 7500|126 | 99 | 36 | 260
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Pool of Energy Generation Concentration Elective Courses

Pool A
EPM335 | Fundamentals of Power System Analysis 3 6 150 | 2 2 0 4
EPM436 | Computer Application in Electrical Power Systems 3 6 150 | 2 2 0 4
MEP312 |Fundamentals of Internal Combustion Engines 3 6 150 | 2 2 1 5
MEP313 | Thermal Power Plants 3 6 150 | 2 2 1 5
Pool B
EPM435 |Advanced Control on Power Systems 3 5 125 | 2 2 0 4
MEP414 |Biomass and waste Conversion Technology 3 5 125 | 2 2 0 4
MEP423 |Hydro-Tidal and Wave Energy 3 5 125 | 2 2 0 4
Pool of Energy Management Concentration Elective Courses
Pool A
EPM336 |Electrical Distribution Systems Installations 3 6 150 | 2 2 0 4
EPMA413 |Energy Management Essentials 3 6 150 | 2 2 0 4
EPMA417 | Microprocessor-Based Automated Systems 3 6 150 | 2 2 1 5
EPMA456 |Power Quality for Energy Applications 3 6 150 | 2 2 0 4
EPMA457 | Electric Drives 3 6 150 | 2 2 0 4
Pool B
MDP433 | Quality Control 3 5 125 | 2 2 0 4
MDP434 | Quality Systems and Assurance 3 5 125 | 2 2 0 4
MEP341 |Refrigeration and Air Conditioning 3 5 125 | 2 2 0 4
MEP434 | Water Desalination and Distillation 3 5 125 | 2 2 0 4
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Proposed Study Plan

Code Course Title Credits and SWL| Contact Hours Pre-
CH|ECTS | SWL [ Lec | Tut | Lab | TT | requisites
Semester 1
PHMO012 | Mathematics (1) 3 5 125 | 3 2 0 | 5 | Eng/Math
PHMO021 | Vibration and Waves 3 5 125 | 3 1 1 | 5 | Eng/Math
PHMO31 | Statics 3 5 125 | 2 2 1 | 5 | Eng/Math
MDPOQO11 | Engineering Drawing 3 6 150 | 1 3 2 6
PHMO0A41 | Engineering Chemistry 3 5 125 | 2 1 2 5 Eng
CSEO31 |Computing in Engineering 2 4 100 | 2 0 0|2
Total 17| 30 | 750 | 13 | 9 6 |28
Semester 2
PHMO013 | Mathematics (2) 3 5 125 | 3 2 0 | 5| PHMO12
PHMO022 | Electricity and Magnetism 3 5 125 | 3 1 1|5
PHMO032 | Dynamics 3 5 125 | 2 2 1 |5 | PHMO031
CEPO11 |Projection and Engineering Graphics 3 6 150 | 1 3 2 | 6
MDPO081 | Production Engineering 3 5 125 | 2 0 3|5 Eng
ENGO11 |Fundamentals of Engineering 2 4 100 | 2 1 0 |3
Total 17| 30 | 750 | 13 | 9 7 |29
Semester 3
ASU112 |Report Writing & Communication skills 3 4 100 | 2 2 0|4
PHM113 | Differential and Partial Differential Equations 3 5 125 | 3 2 0 | 5| PHMO13
EPM114 | Fundamentals of Electrical Circuits 3 6 150 | 2 2 1 |5 | PHM022
EPM115 | Fundamentals of Electromagnetic Fields PHMO013
3 6 150 | 2 2 0|4 PHMO22
EPM117 | Energy Resources and Renewable Energy 3 5 125 | 2 2 0| 4
MEP111 | Thermal Physics 2 4 100 | 1 2 0 | 3 | PHMO41
Total 17| 30 | 750 | 12 | 12 1 |25
Semester 4
ASU113 | Professional Ethics and Legislations 3 4 100 | 2 2 0|4
PHM111 | Probability and Statistics 2 4 100 | 2 2 0| 4
EPM113 | Electrical Measurements 3 5 125 | 2 2 1 |5 | EPM114
EPM151 |Industrial Electronics 3 5 125 | 2 2 0 |4
MDP111 | Mechanical Engineering Drawing 3 6 150 | 1 3 2 6 | MDPO11
MEP211 | Thermodynamics 4 6 150 | 3 2 1 | 4| MEP111
Total 18| 30 | 750 | 12 | 13 | 4 |27
Semester 5
EPM221 | Electrical Machines (1) EPM114
3 5 125 3 1 1 5 EPM115
EPM251 | Power Electronics for Energy Applications(1)| 3 | 5 |125| 2 | 2 | 1 | 5| EPM151
MDP181 | Manufacturing Technology (1) 3 5 125 | 3 0 2 | 5| MDPO081
MEP212 | Heat Transfer 4 8 200 | 2 2 3 7 | MEP211
MEP221 | Fluid Mechanics and Turbo-Machinery 4 7 175 | 3 2 1 | 6| MEP111
Total 17| 30 | 750 | 13 | 7 8 |28
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Engineering Economy Elective 2 4 100 | 2 1 0|3
EPM222 | Electrical Machines (2) 3 6 150 | 3 1 1 | 5| EPM221
EPM231 | Electrical Power Engineering 3 5 125 | 3 1 1 | 5| EPM115
EPM232 | Automatic Control Systems 3 6 150 | 2 2 0 | 4| PHM113
MDP151 | Structures and Properties of Materials 3 4 100 | 2 1 1 |4 | PHMO41
MEP231 | Measurement and Instrumentation 2 5 125 | 1 0 3 | 4 | MEP211

Total 16| 30 | 750 | 13 | 6 6 |25

ASU Elective (1) 2 3 75 2 1 0|3
EPM311 | Fundamentals of Photovoltaic 3 6 150 | 2 2 0 | 4 | EPM151
MDP112 | Machine Construction 3 4 100 | 2 2 0 | 4 | MDP111
MEP311 | Combustion 3 6 150 | 2 2 1 |5 | MEP212
MEP321 | Incompressible Flow Machines MEP211
3 6 150 | 2 2 115 MEP221

Energy Elective (1) 3 5 125 | 2 2 0|4

Total 17| 30 | 750 | 12 | 11| 2 |25

EPMA411 | Project Management for Electrical Engineering | 2 4 100 | 2 1 0 |3
EPM334 | Economics of Generation, Transmission, and EPM117
Operation 3 > 125 2 2 0|4 EPM231
EPM354 | PowerElectronics for Energy Applications(2) | 3 | 5 |125| 2 | 2 | 1 |5 | EPM251
MEP426 |Solar Energy 3 5 125 | 2 2 0 | 4 | MEP 212
MEP322 | Compressible Flow Machines MEP 211
3 6 150 | 2 2 115 MEP 221

Energy Elective (2) 3 5 125 | 2 2 0|4

Total 17| 30 | 750 | 12 | 11 | 2 |25

ASU Elective (2) 2 2 50 2 0 0|2
ASU114 |Selected Topics in Contemporary Issues 2 2 50 2 0 0|2
EPMA463 | Power System Protection 4 7 175 | 3 2 0 | 4| EPM231
EPMA493 | Energy Graduation Project (1) 3 6 150 | 1 4 0 |5
MDP211 | Machine Elements Design 3 8 200 | 3 2 2 | 7 | MDP112
MEP427 | Wind Energy 3 5 125 | 2 2 0 | 4 | MEP322
Total 17| 30 | 750 | 13 | 10| 2 |24
- semesterl0 |
ASU111 |Human Rights 2 2 50 2 1 0|3
EPM454 | Renewable Energy Resources Interfacing 3 6 150 | 3 1 0|4 EPM232
EPM354
EPM494 | Energy Graduation Project (2) 3 6 150 | 1 4 0 | 5| EPM493
Energy Elective (3) 3 5 125 | 2 2 0|4
Energy Elective (4) 3 5 125 | 2 2 0|4
Energy Elective (5) 3 5 125 | 2 2 0|4
Total 17| 29 | 725 |12 | 12| 0 |24




Program #20: Computer Engineering and Software Systems Program
Program Description
The systematic development of high quality software systems that are concerned with quality, cost,

time, and a number of other requirements requires well-qualified engineers in this field. Targeted at
software engineering apply engineering principles in each phase of software development life-cycle;
requirements analysis, design, validation, implementation, testing, documentation, and
management. Software engineering is one of the most promising fields in engineering and is
considered an important milestone in the ever-growing information technology sector. Therefore,
the main objective of this program is to graduate highly qualified engineers in the field of computer
engineering and software industry that have the qualification requirements in the field of computer
engineering and software engineering. This program focuses on modern methodologies in software
industry that represents, without a doubt, an important sector of the national economy. Students
study in this program a variety of courses that complement each other to produce a world-class
qualified engineer

Career Prospects
The graduate of this program will establish technical leadership in the area of computer engineering
and software systems. In addition to his contributions as a professional engineer who is able to

participate and cooperate productively in his respective fields. The skills of the graduates of this
program that include computer engineering, software engineering, distributed and mobile
computing, embedded systems, computer security, multimedia systems, data science, and others
will lead to high-level positions in leading the engineering projects in these areas. Therefore, this
program will meet the increasing demand for this specialization to meet the market needs at the
national, regional, and international levels.

Program Concentrations
Elective course are distributed in foursconcentrations:

Multimedia and Computer Graphics
Distributed and Mobile Computing
Software Product Lines

Data Science

PwnNE

The student has to select seven technical elective courses for a total of (18) credit hours with at least
five of these courses from one of the mentioned fields.

1. Multimedia and Computer Graphics: This concentration prepares the graduate to work in the
field of graphics software development including image processing, vision, computer animation, and
games development.

2. Distributed and Mobile Computing: This concentration prepares the graduate to work in the field
of distributed systems and networking including cloud computing, wireless and mobile networks,
digital forensics, I0T, and parallel computing.

3. Software Product Lines: This concentration prepares the graduate to work as a full-fledged
software engineer who deeply understands all software development processes and aspects
including financial, managerial, and design, security, and performance aspects.

4. Data Science:This concentration prepares the graduate to work as a data scientist by covering a
wide range of topics including big-data, machine learning, deep learning, and various application
such as bioinformatics and business intelligence.
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Agreements with another University

The program is in partnership with the University of East London (UEL), United Kingdom for a
Bachelor Dual Degree. Students joining this agreement will pay an additional fee, to substitute
expenses for the external Quality Audits/Moderation Boards that will take place in Egypt. The
Graduates should receive two B.Sc. certificates, one from the University of East London, and one
from Ain Shams University. Students are allowed to study a full year or more in London with a 10%
reduction in the UK tuition fees.

Program ILOs
In addition to the competences for all Engineering Programs (A-Level), the Computer Engineering
and Software SystemsProgram graduate must be able to (D-Level):

D1. Design and implement elements, modules, sub-systems or systems using technological and
professional tools.

D2. Select and analyze appropriate design techniques for computer engineering and software
systems.

D3. Estimate and measure the performance of a digital system and circuit under specific input
excitation and evaluate its suitability for a specific application.

DA4. Identify needs, plan and manage resources, and gather information for solving a specific
digital problem and document and communicate this solution efficiently.

D5. 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.

D6. 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.

D7. Select the most suitable technologies to deploy solutions to various kinds of problems and
develop solutions using them

D8. Abide to software engineering standards and best practices

D9. Demonstrate additional abilities related to the field of the concentration within the
Computer Engineering and Software Systems as listed below:

Concentration Graduate attributes

Multimedia and D9a. Demonstrate additional abilities to model, analyze, and
Computer Graphics design multimedia and computer graphics systems potentially
including pattern recognition, computer vision, computer
animation, gaming, visualization, and/or human-computer

interaction
Distributed and D9b. Demonstrate additional abilities to model, analyze,
Mobile Computing manage, and design securedistributed and mobile computing

systems potentially including cloud computing systems,
distributed embedded systems, and/or various forms of

parallelism
Software Product D9c. Demonstrate additional abilities to analyze, evaluate,
Lines design, and integrate secure, reliable, and high-quality software

solutions including managing the necessary software engineering
processesand the corresponding business model

Data Science D9d. Demonstrate additional abilities to model, design, and
implementintelligent data science applications potentially
requiring data mining, machine learning, deep learning,

Page | 149



‘ analytics, and text understanding

Required Courses
In order to get a Bachelor of Science Degree in this program, and to satisfy the Program ILOs, the

following set of courses need to be completed.

Table 35 List of Computer Engineering and Software SystemsProgram Requirements courses.

Code Course Title Credits and SWL Contact Hours

CH | ECTS | SWL | Lec | Tut | Lab | TT

Ain Shams University Requirements 14 17 [ 425 |12 | 6 0 18

Faculty of Engineering Requirements 42 | 76 [1900| 34 |23 |14 | 71
PHM113 | Differential and Partial Differential Equations 3 5 125 | 3 2 0 5
PHM114 | Numerical Analysis 3 5 125 | 2 2 0 4
PHM211 |Discrete Mathematics 2 5 125 | 2 2 0 4
ECE251 |Signals and Systems Fundamentals 4 6 150 | 3 2 0 5
EPM118 |Electrical and Electronic Circuits 3 6 150 | 2 2 1 5
CSE111 |Logic Design 3 5 125 | 3 1 1 5
CSE112 |Computer Organization and Architecture 4 8 200 | 3 2 2 7
CSE131 |Computer Programming 3 6 150 | 3 0 2 5
CSE211 |Introduction to Embedded Systems 3 5 125 | 2 2 2 6
CSE231 | Advanced Computer Programming 3 5 125 | 2 0 2 4
CSE232 | Advanced Software Engineering 3 5 125 | 2 2 0 4
CSE233 | Agile Software Engineering 2 5 125 | 1 0 4 5
CSE312 | Electronic Design Automation 2 4 100 | 2 1 1 4
CSE331 |Data Structures and Algorithms 3 5 125 | 2 2 1 5
CSE332 | Design and Analysis of Algorithms 3 5 125 | 2 2 1 5
CSE333 | Database Systems 3 5 125 | 2 1 1 4
CSE334 |Software Engineering 3 5 125 | 2 2 0 4
CSE335 | Operating Systems 3 5 125 | 2 2 0 4
CSE336 |Software Design Patterns 2 4 100 | 2 1 1 4
CSE338 |Software Testing, Validation, and Verification 3 7 175 | 2 2 1 5
CSE341 |Internet Programming 3 5 125 | 2 1 2 5
CSE351 | Computer Networks 3 5 125 | 2 2 0 4
CSE354 | Distributed Computing 3 4 100 | 2 2 1 5
CSE371 | Control Engineering 3 5 125 | 2 1 1 4
CSE411 |Real-Time and Embedded Systems Design 3 5 125 | 2 0 2 4
CSE431 | Mobile Programming 3 5 125 | 2 1 2 5
CSE432 | Automata and Computability 3 5 125 | 2 2 0 4
CSE439 | Design of Compilers 3 5 125 | 2 1 1 4
CSE451 | Computer and Network Security 3 5 125 | 2 1 1 4
CSE455 | High-Performance Computing 2 5 125 | 2 1 1 4
CSE472 | Artificial Intelligence 3 5 125 | 2 2 0 4
Computer Engineering Level 3 Electives 6 15 [ 375 | 6 3 3 12

Computer Engineering Level 4 Electives 12 | 20 | 500 | 12 | 4 4 20
CSE491 | Computer Engineering Graduation Project (1) 3 6 150 | O 0 5 5
CSE492 | Computer Engineering Graduation Project (2) 3 6 150 | O 0 5 5

Total 170 | 300 (7500|130 | 80 | 62 | 272
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Pool of Multimedia and Computer Graphics Concentration Elective Courses

CSE374 | Digital Image Processing 2 5 125 | 2 1 1 4
CSE377 | Pattern Recognition 2 5 125 | 2 1 1 4
CSE378 | Computer Graphics 2 5 125 | 2 1 1 4
CSE379 |Human-Computer Interaction 2 5 125 | 2 1 1 4
CSE474 | Visualization 3 5 125 | 3 1 1 5
CSE479 | Multimedia Engineering 3 5 125 | 3 1 1 5
CSE481 | Computer Animation 3 5 125 | 3 1 1 5
CSE482 | Game Design and Development 3 5 125 | 3 1 1 5
CSE483 | Computer Vision 3 5 125 | 3 1 1 5
CSE487 | Selected Topics in Multimedia & Computer Graphics | 3 5 125 | 3 1 1 5
Pool of Distributed and Mobile Computing Concentration Elective Courses
CSE314 | Parallel and Cluster Computing 2 5 125 | 2 1 1 4
CSE355 | Parallel and Distributed Algorithms 2 5 125 | 2 1 1 4
CSE356 |Internet of Things 2 5 125 | 2 1 1 4
CSE357 | Network Operation and Management 2 5 125 | 2 1 1 4
CSE412 |Embedded Operating Systems 3 5 125 | 3 1 1 5
CSE456 |Cloud Computing 3 5 125 | 3 1 1 5
CSE457 | Mobile and Wireless Networks 3 5 125 | 3 1 1 5
CSE458 | Computer and Network Forensics 3 5 125 | 3 1 1 5
CSE461 |Selected Topics in Distributed & Mobile Computing 3 5 125 | 3 1 1 5
Pool of Software Product Lines Concentration Elective Courses
CSE339 |Software Formal Specifications 2 5 125 | 2 1 1 4
CSE342 |Program Analysis 2 5 125 | 2 1 1 4
CSE343 |Software Engineering Process Management 2 5 125 | 2 1 1 4
CSE344 | Dependability and Reliability of Software Systems 2 5 125 | 2 1 1 4
CSE345 |Business Process Modeling 2 5 125 | 2 1 1 4
CSE433 | Software Performance Evaluation 3 5 125 | 3 1 1 5
CSE434 | Aspect- and Service-Oriented Software Systems 3 5 125 | 3 1 1 5
CSE435 |Secure Code Development 3 5 125 | 3 1 1 5
CSE436 |Software Quality Assurance 3 5 125 | 3 1 1 5
CSE438 |Selected Topics in Software Product Lines 3 5 125 | 3 1 1 5
Pool of Data Science Concentration Elective Courses
CSE346 |Advanced Database Systems 2 5 125 | 2 1 1 4
CSE381 |Introduction to Machine Learning 2 5 125 | 2 1 1 4
CSE382 | Data Mining and Business Intelligence 2 5 125 | 2 1 1 4
CSE484 |Big-Data Analytics 3 5 125 | 3 1 1 5
CSE485 | Deep Learning 3 5 125 | 3 1 1 5
CSE486 |Bioinformatics 3 5 125 | 3 1 1 5
CSE488 |Ontologies and the Semantic Web 3 5 125 | 3 1 1 5
CSE489 |Selected Topics in Data Science 3 5 125 | 3 1 1 5
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Proposed Study Plan

PHMO012 | Mathematics (1) 3 5 125 | 3 2 0 | 5 | Eng/Math
PHMO021 | Vibration and Waves 3 5 125 | 3 1 1 5 | Eng/Math
PHMO31 | Statics 3 5 125 | 2 2 1 | 5 | Eng/Math
MDPO11 | Engineering Drawing 3 6 150 | 1 3 2 | 6
PHMO041 | Engineering Chemistry 3 5 125 | 2 1 2 |5 Eng
CSE031 | Computing in Engineering 2 4 100 | 2 0 0|2
Total 17| 30 | 750 | 13 | 9 6 |28
- semeste2
PHMO013 | Mathematics (2) 3 5 125 | 3 2 0 | 5| PHMO12
PHMO022 | Electricity and Magnetism 3 5 125 | 3 1 11]5
PHMO032 | Dynamics 3 5 125 | 2 2 1 |5 | PHMO031
CEPO11 |Projection and Engineering Graphics 3 6 150 | 1 3 2 | 6
MDPO081 | Production Engineering 3 5 125 | 2 0 3 1|5 Eng
ENGO11 |Fundamentals of Engineering 2 4 100 | 2 1 0 |3
Total 17| 30 | 750 | 13 | 9 7 |29
- semeste3 |
CSE111 | Logic Design 3 5 125 | 3 1 1|5
CSE131 | Computer Programming 3 6 150 | 3 0 2 |5
PHM113 | Differential and Partial Differential Equations 3 5 125 | 3 2 0 | 5| PHMO13
EPM118 | Electrical and Electronic Circuits 3 6 150 | 2 2 1 |5 | PHM022
EPM211 | Properties of Electrical Materials 2 4 100 | 2 1 1|4
ASU112 |Report Writing & Communication skills 3 4 100 | 2 2 0| 4
Total 17| 30 | 750 | 16 | 7 5 |28
- semested
o . CSE111
CSE112 | Computer Organization and Architecture 4 8 200 | 3 2 2 |7 CSE131
CSE231 | Advanced Computer Programming 3 5 125 | 2 0 2 | 4| CSE131
CSE334 |Software Engineering 3 5 125 | 2 2 0 | 4| CSE131
PHM111 | Probability and Statistics 2 4 100 | 2 2 0|4
PHM114 | Numerical Analysis 3 5 125 | 2 2 0 | 4 | PHM113
ASU Elective (1) 2 3 75 2 1 0|3
Total 17| 30 | 750 | 13 | 9 4 |26
- semestes |
. CSE111
CSE211 |Introduction to Embedded Systems 3 5 125 | 2 2 2 |6 CSE131
CSE232 | Advanced Software Engineering 3 5 125 | 2 2 0 | 4| CSE334
CSE331 | Data Structures and Algorithms 3 5 125 | 3 1 1 | 5| CSE231
PHM211 | Discrete Mathematics 2 5 125 | 2 2 0|4
ECE251 |Signals and Systems Fundamentals 4 6 150 | 3 2 0 | 5| PHM111
MDP231 | Engineering Economy 2 4 100 | 2 1 0 |3
Total 17| 30 | 750 | 14 | 10 | 3 |27




Code Course Title Credits and SWL| Contact Hours Pre-
CH|ECTS | SWL [ Lec | Tut | Lab | TT | requisites
Semester 6
CSE233 | Agile Software Engineering 2 5 125 | 1 0 4 |5 CSE232
CSE332 | Design and Analysis of Algorithms 3 5 125 | 2 2 1 | 5| CSE331
CSE333 | Database Systems 3 5 125 | 2 1 1|4 CSE331
CSE335 | Operating Systems 3 5 125 | 2 2 0 |4 CSE112
CSE371 | Control Engineering 3 5 125 | 2 1 1|4 ECE251
CSE439 | Design of Compilers 3 5 125 | 2 1 1 |4 | CSE131
Total 17| 30 | 750 | 11 7 8 |26
Semester 7
CSE312 | Electronic Design Automation 2 4 100 | 2 1 1|4 CSE112
CSE338 |Software Testing, Validation, and Verification 3 7 175 | 2 2 1|5 CSE232
CSE351 | Computer Networks 3 5 125 | 2 2 0| 4
CSE411 |Real-Time and Embedded Systems Design 3 5 125 | 2 0 2 | 4| CSE211
Computer EngineeringlLevel 3 Elective (1) 2 5 125 | 2 1 1|4
ASU114 | Selected Topics in Contemporary issues 2 2 50 2 0 0 |2
ASU Elective (2) 2 2 50 2 0 0|2
Total 17| 30 | 750 | 14 | 6 5 |25
Semester 8
CSE336 |Software Design Patterns 2 4 100 | 2 1 1|4 CSE232
CSE341 |Internet Programming 3 5 125 | 2 1 2 CSE231
CSE354 | Distributed Computing 3 4 100 | 2 2 1|5 C5E231
CSE351
e . CSE131
CSE472 | Artificial Intelligence 3 5 125 | 2 2 0|4 PHM111
Computer EngineeringlLevel 3 Elective (2) 2 5 125 | 2 1 1|4
Computer EngineeringlLevel 3 Elective (3) 2 5 125 | 2 1 1|4
ASU111 |Human Rights 2 2 50 2 1 0|3
Total 17| 30 | 750 | 14 | 9 6 |29
Semester 9
CSE431 | Mobile Programming 3 5 125 | 2 1 2 | 5| CSE341
CSE432 | Automata and Computability 3 5 125 | 2 2 0 | 4| CSE332
CSE441 | Software Project Management 2 4 100 | 2 1 0|3 CSE334
Computer EngineeringlLevel 4 Elective (1) 3 5 125 | 3 1 115
Computer EngineeringlLevel 4 Elective (2) 3 5 125 | 3 1 115
CSE491 | Computer Engineering Graduation Project (1) 3 6 150 | O 0 515
Total 17| 30 | 750 | 12 | 6 9 |27
Semester 10
CSE451 | Computer and Network Security 3 5 125 | 2 1 1 | 4| CSE351
CSE455 | High-Performance Computing 2 5 125 | 2 1 1|4 CSE112
Computer EngineeringlLevel 4 Elective (3) 3 5 125 | 3 1 115
Computer EngineeringlLevel 4 Elective (4) 3 5 125 | 3 1 115
CSE492 | Computer Engineering Graduation Project (2) 3 6 150 | O 0 5 | 5| CSE491
ASU113 | Professional Ethics and Legislations 3 4 100 | 2 2 0| 4
Total 17| 30 | 750 | 12 | 6 9 |27
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Program #21: Building Engineering Program

Program Description

The work of the architect and civil engineer are closely linked. The Building Engineering program
keeps this in mind.The aim of the Building Engineering Program is to graduate civil engineers who
are capable of generating effective solutions by using engineering approaches in the field of Building
Engineering. The graduates of the program will be well versed in technology, social, and
environmental issues.The program aims to supply the students with the advanced concepts of
structure design. Student will have basics of steel, concrete structure design and water tanks design,
according to recent design codes versions. Also, Student will have basics of dynamic, earthquake,
using recent design codes versions. Management of project recourses, risk, safety are essential
knowledge for structure engineer.

Career Prospects
Graduates of this department has a variety of opportunities to work, of the building engineering
program, you will be qualified for positions at companies specializing in the design, analysis,

operation, construction, and management of a wide range of residential, commercial, and industrial
building projects. Our graduates can be found at numerous companies and organizations, for
example:

- Government authorities,

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

- Environmental engineering organizations,

Program Concentrations

The program provides the undergraduate student with a thorough foundation and technologies in
the basic tenets of Structural, Construction Project Managements and Environmental Engineering.
The program provides three different fields in which the students in this program can specialize.
These three fields are:

1. Structural Engineering
2. Construction Engineering Management
3. Environmental and Sustainable Building Engineering

1. Structural Engineering is concerned with the structural design and structural analysis of buildings,
bridges, towers and other structures. This involves identifying the loads which act upon a structure
and the forces and stresses which arise within that structure due to those loads, and then designing
the structure to successfully support and resist those loads. The loads can be self-weight of the
structures, other dead load, live loads, moving (wheel) load, wind load, earthquake load, load from
temperature change etc. The structural engineer must design structures to be safe for their users
and to successfully fulfill the function they are designed for (to be serviceable). Due to the nature of
some loading conditions, sub-disciplines within structural engineering have emerged, including wind
engineering and earthquake engineering.

2. Construction Engineering Management gives students a specialized focus on planning,
scheduling, Resources Management, quantity take off, computer applications, cost estimating, Risk
and Safety Management, contracts, problem solving, people and networking, management and
leadership skills.
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3. Environmental and Sustainable Building Engineeringgives students a specialized focus on how to:
Reducing the demand for energy and the energetic consumption of buildings, Taking advantage of
climate and natural resources to develop passive design strategies and sustainable architecture,
Reusing and recycling building components and materials, Extending the lifetime of products and
buildings, Adopting a sustainable environmental use, participatory planning and design, Reducing
urban sprawl, promoting urban renewal, and protecting natural areas, Planning, designing and
building in respect of natural constraints.

Agreements with another University

The program is in partnership with the University of East London (UEL), United Kingdom for a
Bachelor Dual Degree. Students joining this agreement will pay an additional fee, to substitute
expenses for the external Quality Audits/Moderation Boards that will take place in Egypt. The
Graduates should receive two B.Sc. certificates, one from the University of East London, and one
from Ain Shams University. Students are allowed to study a full year or more in London with a 10%
reduction in the UK tuition fees.

Program ILOs
In addition to the competences for all Engineering Programs (A-Level), the Civil and Infrastructure
Engineering Program graduate must be able to (D-Level):

D1. Select appropriate and sustainable technologies for construction of buildings; 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.

D2. Achieve an optimum design of Reinforced Concrete and Steel Structures, Foundations and
Earth Retaining Structures; and Transportation and Traffic.

D3. Plan and manage construction processes; address construction defects, instability and
quality issues; and maintain safety measures in construction and materials.

D4. Deal with biddings, contracts and financial issues including project insurance and
guarantees; and assess environmental impacts of civil engineering projects.

D5. 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.

D6. Generate ecologically responsible, environmental conservation and rehabilitation designs;
through understanding of: structural design, construction, technology and engineering
problems associated with building designs.

D7. Demonstrate additional abilities related to the field of the concentration within Design and
Production Engineering as listed below.

Concentration Graduate attributes

Structural D7a. Demonstrate additional abilities to select appropriate

Engineering system, analyze, and design of Buildings using the most up-to-
date tools of software programs.

Construction D7b. Demonstrate additional abilities to identify, formulate and

Engineering solve a range of construction engineering problems such

Management production and inventory, facility location, logistics, capital
investment evaluation and resource allocation.

Environmental and | D7c.Demonstrate additional capabilities to enhance life cycle

Sustainable Building | sustainability of the buildings, building energy systems, taking

Engineering advantage of climate and natural resources to develop passive
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design strategies and sustainable architecture.
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Required Courses
In order to get a Bachelor of Science Degree in this program, and to satisfy the Program ILOs, the

following set of courses need to be completed.

Table 36 List of Building EngineeringProgram Requirements courses.

Code Course Title Credits and SWL Contact Hours

CH |ECTS | SWL | Lec | Tut | Lab | TT

Ain Shams University Requirements 14| 17 | 425 |12 | 6 0 18

Faculty of Engineering Requirements 42| 76 |1900| 34 |23 |14 | 71
PHM112 | Differential Equations and Numerical Analysis 4 6 150 | 3 2 0 5
CES113 | Structural Mechanics 3 6 150 | 2 2 0 4
CES114 |Strength of Materials 3 5 125 | 2 2 0 4
CES213 |Structural Analysis 3 5 125 | 2 2 0 4
CES315 |Introduction to Structural Dynamics 3 6 150 | 3 1 0 4
CES224 | Concrete Structures Design (1) 3 6 150 | 2 3 0 5
CES324 | Concrete Structures Design (2) 3 6 150 | 2 3 0 5
CES427 | Concrete Structures Design (3) 3 5 125 | 2 3 0 5
CES325 | Construction Engineering 3 7 175 | 2 2 0 4
CES241 | Steel Structures Design (1) 3 6 150 | 2 3 0 5
CES344 | Steel Structures Design (2) 3 6 150 | 2 3 0 5
CES152 |Properties and Testing of Materials 2 4 100 | 2 1 1 4
CES251 | Concrete Technology (1) 3 4 100 | 2 2 2 6
CES252 | Concrete Technology (2) 3 4 100 | 3 1 1 5
CES454 | Modern Building Materials 3 5 125 | 3 1 0 4
CES161 |Geology 2 3 75 2 1 0 3
CES263 | Soil Mechanics (1) 4 6 150 | 2 3 2 7
CES364 | Soil Mechanics (2) 3 6 150 | 2 2 0 4
CES365 |Foundation Design (1) 3 5 125 | 2 2 0 4
CES467 |Foundation Design (2) 3 5 125 | 2 2 0 4
CES372 | Construction Planning and Scheduling 3 5 125 | 2 2 0 4
CEP213 |Surveying (1) 4 6 150 | 3 2 2 7
CEP214 | Surveying (2) 4 6 150 | 2 3 2 7
CEP221 |Introduction to Transportation & Traffic Engineering 3 5 125 | 2 2 0 4
CEI113 | Fluid Mechanics for Civil Engineers 3 6 150 | 2 2 2 6
ARC143 |Building Engineering Drawing 3 6 150 | 2 2 2 6
ARC466 |Building Envelope Design 2 4 100 | 2 1 0 3
ARC161 |Introduction to Lighting Systems 2 4 100 | 2 1 0 3
ARC263 |Fundamentals of Building Acoustics 2 4 100 | 2 1 0 3
MEP213 |Thermal Analysis of Buildings 3 5 125 | 2 2 0 4
MEP342 |HVAC System Design 2 5 125 | 2 1 0 3
- Building Engineering Concentration Elective (1) 3 5 125 | 2 2 0 4

- Building Engineering Concentration Elective (2) 3 5 125 | 2 2 0 4

- Building Engineering Concentration Elective (3) 3 5 125 | 2 2 0 4

- Building Engineering Concentration Elective (4) 3 5 125 | 2 2 0 4

- Building Engineering Concentration Elective (5) 3 5 125 | 2 2 0 4
CES493 | Building Engineering Design Graduation Project (1) 3 8 200 | 1 4 0 5
CES494 | Senior Seminar 2 3 75 0 4 0 4
CES495 | Building Engineering Design Graduation Project (2) 3 9 225 | 1 4 0 5

Total 170| 300 | 7500 | 125|111 | 28 | 264
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Pool of Structural Engineering Concentration Elective Courses

CES314 | Computer Applications in Structural Design 3 5 125 | 3 0 2 5
CES421 | Design of Prestressed Concrete and Bridges 3 5 125 | 2 2 0 4
CES428 | Masonry 3 5 125 | 2 2 0 4
CES429 | Advanced Design of Reinforced Concrete Structures 3 5 125 | 2 2 0 4
CES446 | Steel Structures Design (3) 3 5 125 | 2 2 0 4
CES447 | Advanced Design of Steel Structures 3 5 125 | 2 2 0 4
Pool of Construction Engineering Management Concentration Elective Courses
CES373 | Construction Cost Management 3 5 125 | 2 2 0 4
CES474 | Resources Management 3 5 125 | 2 2 0 4
CES475 |Risk and Safety Management 3 5 125 | 2 2 0 4
CES476 |Legal Issues in Construction 3 5 125 | 2 2 0 4
CES477 | Computer Applications in Construction Management | 3 5 125 | 3 0 2 5
CES478 |Quantity Surveying and Estimating 3 5 125 | 2 2 0 4
Pool of Environmental and Sustainable Building Engineering Concentration Elective Courses
ARC367 |Indoor Air Quality 3 5 125 | 2 2 0 4
ARC443 | Computer Applications in Environmental Engineering | 3 5 125 | 2 2 2 6
ARC468 |Building lllumination and Day Lighting 3 5 125 | 2 2 0 4
ARC469 | Building Acoustics 3 5 125 | 2 2 0 4
ARC467 |Building Energy Conservation Technologies 3 5 125 | 2 2 0 4
CES455 | Materials and Technologies for Sustainable 3 5 125 | 2 2 0 4
Construction
CES480 |Environmental Risk Management 3 5 125 | 2 2 0 4
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Proposed Study Plan

Code Course Title Credits and SWL| Contact Hours Pre-
CH|ECTS | SWL [ Lec | Tut | Lab | TT | requisites
Semester 1
PHMO012 | Mathematics (1) 3 5 125 | 3 2 0 | 5 | Eng/Math
PHMO021 | Vibration and Waves 3 5 125 | 3 1 1 | 5 | Eng/Math
PHMO31 | Statics 3 5 125 | 2 2 1 | 5 | Eng/Math
MDPOQO11 | Engineering Drawing 3 6 150 | 1 3 2 6
PHMO0A41 | Engineering Chemistry 3 5 125 | 2 1 2 5 Eng
CSEO31 |Computing in Engineering 2 4 100 | 2 0 0|2
Total 17| 30 | 750 | 13 | 9 6 |28
Semester 2
PHMO013 | Mathematics (2) 3 5 125 | 3 2 0 | 5| PHMO12
PHMO022 | Electricity and Magnetism 3 5 125 | 3 1 1|5
PHMO032 | Dynamics 3 5 125 | 2 2 1 |5 | PHMO031
CEPO11 |Projection and Engineering Graphics 3 6 150 | 1 3 2 | 6
MDPO081 | Production Engineering 3 5 125 | 2 0 3|5 Eng
ENGO11 |Fundamentals of Engineering 2 4 100 | 2 1 0 |3
Total 17| 30 | 750 | 13 | 9 7 |29
Semester 3
CES151 |Structures & Properties of Construction Matrls. | 2 4 100 | 2 1 1 | 4 | PHMO32
CES172 |Engineering Economics and Finance 2 4 100 | 2 1 0|3
PHM111 | Probability and Statistics 2 4 100 | 2 2 0|4
CES113 | Structural Mechanics 3 6 150 | 2 2 0 | 4 | PHMO12
PHMO031
ARC161 |Introduction to Lighting Systems 2 4 100 | 2 1 0 | 3 | PHMO022
PHM112 | Differential Equations and Numerical Analysis 4 6 150 | 3 2 0 | 5| PHMO13
Total 15| 28 | 700 | 13 | 9 1 |23
Semester 4
ARC143 |Building Engineering Drawing 3 6 150 | 2 2 2 | 6 | CEPO11
CES152 | Properties and Testing of Materials 2 4 100 | 2 1 1 | 4| CES151
CES114 |Strength of Materials 3 5 125 | 2 2 0 | 4| CES113
CEI113 | Fluid Mechanics for Civil Engineers 3 6 150 | 2 2 2 | 6 | PHM112
CES161 |Geology 2 3 75 2 1 0 | 3 | PHMO41
ASU111 |Human Rights 2 2 50 2 1 0|3
ASU113 | Professional Ethics and Legislations 3 4 100 | 2 2 0|4
Total 18| 30 | 750 | 14 | 11| 5 |30
Semester 5
MEP213 | Thermal Analysis of Buildings 3 5 125 | 2 2 0 | 4 | PHMO12
CES251 | Concrete Technology (1) 3 4 100 | 2 2 2 | 6 | CES151
CES224 | Concrete Structures Design (1) 3 6 150 | 2 3 0|5 CES151
CES114
CES213 | Structural Analysis 3 5 125 | 2 2 0 | 4| CES114
CEP213 |Surveying (1) 4 6 150 | 3 2 2 | 7 | PHMO13
CEP221 |Introduction to Transportation and Traffic 3 5 125 | 2 2 0 | 4 | PHM111
Engineering
Total 19| 31 | 775|113 |13 | 4 |30
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Code Course Title Credits and SWL| Contact Hours Pre-
CH|ECTS | SWL [ Lec | Tut | Lab | TT | requisites
Semester 6
ARC263 | Fundamentals of Building Acoustics 2 4 100 | 2 1 0 | 3 | PHMO22,
PHMO032
CES241 |Steel Structures Design (1) 3 6 150 | 2 3 0 | 5| CES151
CES114
CES263 | Soil Mechanics (1) 4 6 150 | 2 3 2 | 7| CES151
CES161
CES271 |Project Management Essentials 2 4 100 | 2 1 0|3 CES172
CEP214 |Surveying (2) 4 6 150 | 2 3 2 | 7| CEP213
CES252 | Concrete Technology (2) 3 4 100 | 3 1 1 | 5| CES251
Total 18| 30 | 750 | 13 |12 | 5 |30
Semester 7
CES344 | Steel Structures Design (2) 3 6 150 | 2 3 0 | 5| CES213
CES241
CES364 | Soil Mechanics (2) 3 6 150 | 2 2 0 | 4 | CES263
CES324 | Concrete Structures Design (2) 3 6 150 | 2 3 0|5 CES213
CES224
CES372 | Construction Planning and Scheduling 3 5 125 | 2 2 0 | 4| CES271
ASU112 | Report Writing & Communication Skills 3 4 100 | 2 2 0| 4
ASU Elective (1) 2 3 75 2 1 0|3
Total 17| 30 | 750 | 12 | 13 0 |25
Semester 8
MEP342 | HVAC System Design 2 5 125 | 2 1 0 | 3| MEP213
CES365 | Foundation Design (1) 3 5 125 | 2 2 0 | 4 | CES324,
CES364
CES325 | Construction Engineering 3 7 175 | 2 2 0 |4 CES371
- Building Engineering Elective (1) 3 5 125 | 2 2 0|4
CES315 |Introduction to Structural Dynamics 3 6 150 | 3 1 0 | 4 | PHMO32C
ES213
ASU Elective (2) 2 2 50 2 0 0|2
Total 16| 30 | 750 | 13 | 8 0 |21
Semester 9
CES467 |Foundation Design (2) 3 5 125 | 2 2 0 | 4| CES365
CES427 | Concrete Structures Design (3) 3 5 125 | 2 3 0 | 5| CES324,
CES365
CES493 | Building Engineering Graduation Project (1) 3 8 200 | 1 4 0 | 5| Elect. (1)
Building Engineering Elective (2) 3 5 125 | 2 2 0|4
Building Engineering Elective (3) 3 5 125 | 2 2 0|4
ASU114 |Selected Topics in contemporary issues 2 2 50 2 0 0|2
Total 17| 30 | 750 | 11 | 13 0 |24
Semester 10
CES454 | Modern Building Materials 3 5 125 | 3 1 0 | 4 | CES224CE
$252
CES494 | Senior Seminar 2 3 75 0 4 0|4 CES493
CES495 | Building Engineering Graduation Project (2) 3 9 225 | 1 4 0 | 5| CES493
ARC466 |Building Envelope Design 2 4 100 | 2 1 0 | 3 | MEP342
Building Engineering Elective (4) 3 5 125 | 2 2 0|4
Building Engineering Elective (5) 3 5 125 | 2 2 0|4
Total 16| 31 | 775 |10 | 14| 0 |24
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Program #22: Civil and Infrastructure Engineering Program
Program Description
Civil engineering today is concerned with the deterioration of the nation’s roads, bridges, water and

power distribution systems, storm and sanitary sewers and other public infrastructure. The aim of
the Civil and Infrastructure Engineering Program is to graduate civil engineers responsible for the
life-cycle of the system he creates and must be capable of optimizing the total system performance
of large-scale public works projects, including their social and environmental impacts, in a way that
addresses critical issues of infrastructure behavior, deterioration science, and structural
rehabilitation. On top of these fields comes surveying engineering, sanitary environment,
transportation engineering, water-related engineering projects who can enrich the water resources
and public works field.

Career Prospects
Graduates of this department has a variety of opportunities to work, for example:

- Government authorities.

- Consulting firms in civil engineering and construction.

- Civil engineering contractors and project managers.

- Water and sanitation utility companies.

- Environmental engineering organizations.

- Coastal engineers developing coastal environment systems.
- Water resources management authority.

Program Concentrations
The program provides the undergraduate student with a thorough foundation and technologies in

the basic tenets of civil engineering and technologies. The program provides three different fields in
which the students in this program can specialize. These three fields are:

1. Transportation Engineering
2. Geomatics and Environmental Engineering
3. Water Engineering

1. Transportation engineering is concerned with moving people and goods efficiently, safely, and in
a manner conducive to a vibrant community. This involves specifying, designing, constructing, and
maintaining transportation infrastructure which includes streets, canals, highways, rail systems,
airports, ports, and mass transit. It includes areas such as transportation design, transportation
planning, traffic engineering, some aspects of urban engineering, queueing theory, pavement
engineering, Intelligent Transportation System (ITS), and infrastructure management.

2. Geomatics and Environmental Engineering is the process by which a surveyor measures certain
dimensions that occur on or near the surface of the Earth. Surveying equipment, such as levels and
theodolites, are used for accurate measurement of angular deviation, horizontal, vertical and slope
distances. With computerization, electronic distance measurement (EDM), total stations, GPS
surveying and laser scanning have to a large extent supplanted traditional instrument. Data collected
by survey measurement is converted into a graphical representation of the Earth's surface in the
form of a map. This information is then used by civil engineers, contractors and realtors to design
from, build on, and trade, respectively. Elements of a structure must be sized and positioned in
relation to each other and to site boundaries and adjacent structures. Although surveying is a
distinct profession with separate qualifications and licensing arrangements, civil engineers are
trained in the basics of surveying and mapping, as well as geographic information systems. Surveyors
also lay out the routes of railways, tramway tracks, highways, roads, pipelines and streets as well as
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position other infrastructure, such as harbors, before construction. Environmental engineering,
emphasis is based both on the design of systems for water supply, water treatment, soil treatment,
wastewater treatment, and waste management, as well as on the design of physical, chemical and
biological unit operations and processes encountered in these systems.

3. Water Engineering is concerned with the collection and management of water (as a natural
resource). As a discipline it therefore combines elements of hydrology, environmental
science, meteorology, conservation, and resource management. This area of civil engineering relates
to the prediction and management of both the quality and the quantity of water in both
underground (aquifers) and above ground (lakes, rivers, and streams) resources. Water resource
engineers analyze and model very small to very large areas of the earth to predict the amount and
content of water as it flows into, through, or out of a facility. Although the actual design of the
facility may be left to other engineers. Also concerned with design of pipelines, water supply
network, drainage facilities (including bridges, dams, channels, culverts, levees, storm sewers), and
canals. Hydraulic engineers design these facilities using the concepts of fluid pressure, fluid
statics, fluid dynamics, and hydraulics, among others.

Agreements with another University
The program is not yet partnered with another university.

Program ILOs
In addition to the competences for all Engineering Programs (A-Level), the Civil and Infrastructure

Engineering Program graduate must be able to (D-Level):

D1. 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.

D2. Achieve an optimum design of Reinforced Concrete and Steel Structures, Foundations and
Earth Retaining Structures, Transportation and Traffic, Roadways and Airports, Railways,
Sanitary Works, Irrigation, Water Resources and Harbors; or any other emerging field
relevant to the discipline.

D3. Plan and manage construction processes; address construction defects, instability and
quality issues; and maintain safety measures in construction and materials.

D4. Deal with biddings, contracts and financial issues including project insurance and
guarantees; and assess environmental impacts of civil engineering projects.

D5. Use the principles of engineering, soil science, biology, and chemistry to develop solutions to
environmental problems. They work to improve recycling, waste disposal, public health, and
water and air pollution control. They also address global issues, such as unsafe drinking
water, climate change, and environmental sustainability.

D6. Demonstrate additional abilities related to the field of the concentration within Design and
Production Engineering as listed below.

Concentration Graduate attributes

Transportation D6a. Demonstrate additional abilities to design, construct,

Engineering maintain different types of roads and airports, manage and plan
transportation modes.

Geomatics and D6b. Demonstrate additional abilities to Use wide-range of

Environmental analytical tools, techniques, equipment, and software packages

Engineering in the field of surveying, remote sensing, water and waste water
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networks and treatment facilities, and of environment pollution
and solid waste management.

Water Engineering D6c. Demonstrate additional abilities to Plan and design
irrigation and drainage systems, hydraulic networks, sustainable
drainage systems and pump stations, and Consider
environmental issues in hydraulics, coastal engineering.
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Required Courses
In order to get a Bachelor of Science Degree in this program, and to satisfy the Program ILOs, the

following set of courses need to be completed.

Table 37 List of Civil and Infrastructure EngineeringProgram Requirements courses.

Code Course Title Credits and SWL Contact Hours

CH |ECTS | SWL | Lec | Tut | Lab | TT

Ain Shams University Requirements 14 17 [ 425 |12 | 6 0 18

Faculty of Engineering Requirements 42 | 76 [1900| 34 |23 |14 | 71
PHM112 | Differential Equations and Numerical Analysis 4 6 150 | 3 2 0 5
CES113 | Structural Mechanics 3 6 150 | 2 2 0 4
CES114 |Strength of Materials 3 5 125 | 2 2 0 4
CES213 |Structural Analysis 3 5 125 | 2 2 0 4
CES224 | Concrete Structures Design (1) 3 6 150 | 2 3 0 5
CES324 | Concrete Structures Design (2) 3 6 150 | 2 3 0 5
CES427 | Concrete Structures Design (3) 3 5 125 | 2 3 0 5
CES430 |Construction Methods and Techniques 2 4 100 | 2 1 0 3
CES241 |Steel Structures Design (1) 3 6 150 | 2 3 0 5
CES344 | Steel Structures Design (2) 3 6 150 | 2 3 0 5
CES251 | Concrete Technology (1) 3 4 100 | 2 2 2 6
CES252 | Concrete Technology (2) 3 4 100 | 3 1 1 5
CES161 |Geology 2 3 75 2 1 0 3
CES263 | Soil Mechanics (1) 4 6 150 | 2 3 2 7
CES364 | Soil Mechanics (2) 3 6 150 | 2 2 0 4
CES365 |Foundation Design (1) 3 5 125 | 2 2 0 4
CES479 | Planning and Scheduling of Repetitive Projects 2 4 100 | 2 1 0 3
CEP213 |Surveying (1) 4 6 150 | 3 2 2 7
CEP214 |Surveying (2) 4 6 150 | 2 3 2 7
CEP312 |Surveying (3) 2 4 100 | 2 1 0 3
CEP314 |Infrastructure Network Planning 2 5 125 | 2 1 1 4
CEP221 |Introduction to Transportation & Traffic Engineering | 3 5 125 | 2 2 0 4
CEP332 | Highway Geometric and Structural Design 3 4 100 | 2 2 0 4
CEP342 |Railway Engineering Principles 2 5 125 | 2 1 0 3
CEP151 |Introduction to Environmental Engineering 2 3 75 2 1 0 3
CEP353 | Principles of Water and Wastewater Treatment 3 6 150 | 2 2 0 4
CEI113 | Fluid Mechanics for Civil Engineers 3 6 150 | 2 2 2 6
CEI212 | Hydraulics 3 6 150 | 2 2 2 6
CEl222 Irrigation and Drainage 3 5 125 | 2 2 0 4
CEl262 Principles of Water Resources Engineering 2 4 100 | 2 1 0 3
CEl132 Civil Engineering Drawing 2 4 100 | 1 3 1 5
CEI333 Design of Irrigation Structures 2 4 100 | 2 1 0 3
CEI435 | Hydraulic Structures 2 4 100 | 2 1 0 3
CElI341 Coastal Engineering 2 4 100 | 2 1 0 3
CEl441 Port Engineering and Navigation 2 4 100 | 2 1 0 3
CEI352 |Applied Hydrology 2 4 100 | 2 1 0 3
Civil and Infrastructure Engineering Elective (1) 2 4 100 | 2 1 0 3
Civil and Infrastructure Engineering Elective (2) 2 4 100 | 2 1 0 3
Civil and Infrastructure Engineering Elective (3) 2 4 100 | 2 1 0 3
Civil and Infrastructure Engineering Elective (4) 2 4 100 | 2 1 0 3
Civil Engineering Design Graduation Project (1) Elect.| 3 6 150 | 1 4 0 5

Civil Engineering Senior SeminarElective 2 3 75 0 4 0 4
Civil Engineering Design Graduation Project (2)Elect. | 3 6 150 | 1 4 0 5

Total 170 | 300 (7500|130 |111| 29 | 270
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Pool of Transportation Engineering Elective Courses
Pool of Civil and Infrastructure Engineering Elective (1)
CEP323 | Principles of Traffic Engineering 2 4 100 | 2 1 0 3
CEP333 | Road Construction Material 2 4 100 | 2 1 0 3
Pool of Civil and Infrastructure Engineering Elective (2)
CEP424 | Transportation Economics 2 4 100 | 2 1 0 3
CEP434 | Road Maintenance 2 4 100 | 2 1 0 3
Pool of Civil and Infrastructure Engineering Elective (3)
CEP425 |Urban Transportation Planning 2 4 100 | 2 1 0 3
CEP435 | Road Construction 2 4 100 | 2 1 0 3
Pool of Civil and Infrastructure Engineering Elective (4)
CEP426 |Intelligent Transportation Systems 2 4 100 | 2 1 0 3
CEP436 | Airport Engineering 2 4 100 | 2 1 0 3
Pool of Geomatics and Environmental Engineering Elective Courses
Pool of Civil and Infrastructure Engineering Elective (1)
CEP313 |Photogrammetric Surveying 2 4 100 | 2 1 0 3
CEP354 | Computer Applications in Sanitary Engineering 2 4 100 | 2 1 0 3
Pool of Civil and Infrastructure Engineering Elective (2)
CEP415 | Geodetic and GPS Surveying 2 4 100 | 2 1 0 3
CEP455 | Design of Water and Wastewater Networks 2 4 100 | 2 1 0 3
Pool of Civil and Infrastructure Engineering Elective (3)
CEP416 | Hydrographic Surveying and Harbor Engineering 2 4 100 | 2 1 0 3
CEP456 |Water and Wastewater Supply 2 4 100 | 2 1 0 3
Pool of Civil and Infrastructure Engineering Elective (4)
CEP417 | GIS Applications in Civil Infrastructure Projects 2 4 100 | 2 1 0 3
CEP457 | Reuse of Treated Wastewater 2 4 100 | 2 1 0 3
Pool of Water Engineering Elective Courses
Pool of Civil and Infrastructure Engineering Elective (1)
CEI321 Modern Irrigation Systems 2 4 100 | 2 1 0 3
CEl433 Dams Engineering 2 4 100 | 2 1 0 3
CEI451 | Ground water Hydrology 2 4 100 | 2 1 0 3
Pool of Civil and Infrastructure Engineering Elective (2)
CEl413 Environmental Hydraulics 2 4 100 | 2 1 0 3
CEl442 Coastal Environment Engineering 2 4 100 | 2 1 0 3
CEl463 Env'!ronn"\ental Impact Assessment for Water ) ) 1 0 3
Engineering Projects 4 100
Pool of Civil and Infrastructure Engineering Elective (3)
CEl412 Pump Stations Engineering 2 4 100 | 2 1 0 3
CEI416 |Hydraulic Modeling 2 4 100 | 2 1 0 3
CEl443 |Inland Navigation 2 4 100 | 2 1 0 3
CEI461 Gquraphical Information Systems in Water 5 4 100 | 2 0 ) 4
Engineering
Pool of Civil and Infrastructure Engineering Elective (4)
CEl414 River Engineering 2 4 100 | 2 1 0 3
CEl417 |Sustainable Urban Water Systems 2 4 100 | 2 1 0 3
CEl436 |Topics in Hydraulic Structures 2 4 100 | 2 1 0 3
CEl466 Water Security and Governance 2 4 100 | 2 1 0 3
Pool of Civil Engineering Design Graduation Project (1) Elective
CEP492 | Civil Engineering Design Graduation Project (1) 3 6 150 | 1 4 0
CEI492 | Civil Engineering Design Graduation Project (1) 3 6 150 | 1 4 0 5
Pool of Civil Engineering Senior Seminar Elective
CEP493 | Civil Engineering Senior Seminar 2 3 75 0 4 0 4
CEl493 Civil Engineering Senior Seminar 2 3 75 0 4 0 4
Pool of Civil Engineering Design Graduation Project (2) Elective
CEP494 | Civil Engineering Design Graduation Project (2) 3 6 150 | 1 4 0 5
CEI494 | Civil Engineering Design Graduation Project (2) 3 6 150 | 1 4 0 5
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Proposed Study Plan

Code Course Title Credits and SWL| Contact Hours Pre-
CH|ECTS | SWL [ Lec | Tut | Lab | TT | requisites
Semester 1
PHMO012 | Mathematics (1) 3 5 125 | 3 2 0 | 5 | Eng/Math
PHMO021 | Vibration and Waves 3 5 125 | 3 1 1 | 5 | Eng/Math
PHMO31 | Statics 3 5 125 | 2 2 1 | 5 | Eng/Math
MDPOQO11 | Engineering Drawing 3 6 150 | 1 3 2 6
PHMO0A41 | Engineering Chemistry 3 5 125 | 2 1 2 5 Eng
CSEO31 |Computing in Engineering 2 4 100 | 2 0 0|2
Total 17| 30 | 750 | 13 | 9 6 |28
Semester 2
PHMO013 | Mathematics (2) 3 5 125 | 3 2 0 | 5| PHMO12
PHMO022 | Electricity and Magnetism 3 5 125 | 3 1 1|5
PHMO032 | Dynamics 3 5 125 | 2 2 1 |5 | PHMO031
CEPO11 |Projection and Engineering Graphics 3 6 150 | 1 3 2 | 6
MDPO081 | Production Engineering 3 5 125 | 2 0 3|5 Eng
ENGO11 |Fundamentals of Engineering 2 4 100 | 2 1 0 |3
Total 17| 30 | 750 | 13 | 9 7 |29
Semester 3
CES151 |Structures & Properties of Construction Matrls. | 2 4 100 | 2 1 1 | 4 | PHMO32
CEI132 | Civil Engineering Drawing 2 4 100 | 1 3 1|5 CEPO11
PHM111 | Probability and Statistics 2 4 100 | 2 2 0|4
CES113 | Structural Mechanics 3 6 150 | 2 2 0 | 4 | PHMO12
PHMO031
PHM112 | Differential Equations and Numerical Analysis 4 6 150 | 3 2 0 | 5| PHMO13
CES172 |Engineering Economics and Finance 2 4 100 | 2 1 0|3
ASU111 |Human Rights 2 2 50 2 1 0|3
Total 17| 30 | 750 | 15 | 11 2 |28
Semester 4
CEP151 |Introduction to Environmental Engineering 2 3 75 2 1 0 | 3 | PHMO31
CES251 | Concrete Technology (1) 3 4 100 | 2 2 2 | 6 | CES151
CES114 |Strength of Materials 3 5 125 | 2 2 0 | 4| CES113
CES161 |Geology 2 3 75 2 1 0 | 3 | PHMO41
CES271 | Project Management essentials 2 4 100 | 2 1 0|3 CES172
CEI113 | Fluid Mechanics for Civil Engineers 3 6 150 | 2 2 2 | 6 | PHM112
ASU112 |Report Writing & Communication Skills 3 4 100 | 2 2 0|4
Total 18| 29 | 725 |14 | 11| 4 |29
Semester 5
CES252 | Concrete Technology (2) 3 4 100 | 3 1 1 | 5| CES251
CES213 | Structural Analysis 3 5 125 | 2 2 0 | 4| CES114
CEI262 | Principles of Water Resources Engineering 2 4 100 | 2 1 0|3 CEI113
CEP213 |Surveying (1) 4 6 150 | 3 2 2 | 7 | PHMO13
CEI212 |Hydraulics 3 6 150 | 2 2 2 |6 CEI113
ASU113 | Professional Ethics and Legislations 3 4 100 | 2 2 0| 4
Total 18| 29 | 725 |14 | 10| 5 |29
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Code Course Title Credits and SWL| Contact Hours Pre-
CH|ECTS | SWL [ Lec | Tut | Lab | TT | requisites
Semester 6
CES263 | Soil Mechanics (1) 4 6 150 | 2 3 2 | 7| CES151
CES161
CES224 | Concrete Structures Design (1) 3 6 150 | 2 3 0 | 5| CES151
CES114
CEP221 Intrf)duc'gon to Transportation and Traffic 3 5 125 | 2 2 0| 4 PHM111
Engineering
CEP214 |Surveying (2) 4 6 150 | 2 3 2 | 7| CEP213
CEI222 |Irrigation and Drainage 3 5 125 | 2 2 0 |4 CEI212
CEI262
ASU114 |Selected Topics in contemporary issues 2 2 50 2 0 0 |2
Total 19| 30 | 750 | 12 | 13 | 4 |29
Semester 7
CES364 | Soil Mechanics (2) 3 6 150 | 2 2 0 | 4| CES263
CES324 | Concrete Structures Design (2) 3 6 150 | 2 3 0|5 CES213
CES224
CEP353 | Principles of Water and Wastewater Treatment| 3 6 150 | 2 2 0| 4 CEI113
CEP312 |Surveying (3) 2 4 100 | 2 1 0 | 3| CEP214
CEP332 |Highway Geometric and Structural Design 3 4 100 | 2 2 0 | 4| CEP221
CEI333 | Design of Irrigation Structures 2 4 100 | 2 1 0|3 CEl222
CES224
Total 16| 30 | 750 | 12 | 11| 0 |23
Semester 8
CES365 | Foundation Design (1) 3 5 125 | 2 2 0 | 4| CES324
CES364
CES241 |Steel Structures Design (1) 3 6 150 | 2 3 0 | 5| CES151
CES114
CEP342 |Railway Engineering Principles 2 5 125 | 2 1 0|3 CEP221
CEI341 |Coastal Engineering 2 4 100 | 2 1 0|3 CEl212
CES364
CEI352 |Applied Hydrology 2 4 100 | 2 1 0|3 CEI333
Civil and Infrastructure Engineering Elective (1) | 2 4 100 | 2 1 0 |3
CEP314 |Infrastructure Network Planning 2 5 125 | 2 1 1 |4 | CEP312
Total 16| 33 | 825 |14 | 10 1 |25
Semester 9
CEl441 |Port Engineering and Navigation 2 4 100 | 2 1 0|3 CEI341
CES427 | Concrete Structures Design (3) 3 5 125 | 2 3 0 | 5| CES324
CES365
Civil Engineering Design Graduation Project (1) | 3 6 150 | 1 4 0 |5
Elective
Civil and Infrastructure Engineering Elective (2) | 2 4 100 | 2 1 0|3
Civil and Infrastructure Engineering Elective (3) | 2 4 100 | 2 1 0 |3
CEI435 | Hydraulic Structures 2 4 100 | 2 1 0 |3 CEI333
CES364
ASU Elective (1) 2 3 75 2 1 0 |3
Total 16| 30 | 750 | 13 | 12 | 0 |25
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CES430 | Construction Methods and Techniques 2 4 100 | 2 1 0 | 3| CES271
CES344 | Steel Structures Design (2) 3 6 150 | 2 3 0 | 5| CES213,
CES241
Civil Engineering Senior SeminarElective 2 3 75 0 4 0| 4
Civil Engineering Design Graduation Project 3 6 150 | 1 4 0 |5
(2)Elective
CES479 | Planning and Scheduling of Repetitive Projects | 2 4 100 | 2 1 0|3 CES271
Civil and Infrastructure Engineering Elective (4) | 2 4 | 100 | 2 1 0|3
ASU Elective (2) 2 2 50 | 2 0| 0|2
Total 16| 29 | 725 |11 | 14| 0 |25
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Part E: Course Pool

All the programs use course from the Faculty Departments. There are 13 departments at the Faculty
of Engineering, Ain Shams University. They are listed in the following table.

Table 38 List of Departments at the Faculty of Engineering, Ain Shams University.

Field # Department Acronym | Courses
General 0 | Teacher Support and Training Center TSDC 16
Basic Science | 1 | Engineering Physics and Mathematics PHM 24
2 | Design and Production Engineering MDP 98
Mechanical 3 | Mechanical Power Engineering MEP 49
Engineering | 4 | Automotive Engineering MEA 26
5 | Mechatronics Engineering MCT 44
Architectural | 6 | Architecture Engineering ARC 72
Engineering | 7 | Urban Planning and Design UPL 61
Electrical 8 | Electrical Power and Machines Engineering EPM 58
Engineering 9 | Electronics and Communication Engineering ECE 70
10 | Computer and Systems Engineering CSE 94
Civil 11 | Structural Engineering CES 97
. . 12 | Irrigation and HydraulicsEngineering CEl 51

Engineering - : -

13 | Public Works Engineering CEP 59
Total number of courses 819

Any given course can be used in different Programs based on the Program requirement. The course
code follows the Department offering this course. The course coding is divided into two parts and
follows the following convention:

5. Three Letters which are the Department code listed in Table 38.
6. Three Numbers indicating the Level, the Specialization inside the department, and a counter
inside the specialization.

‘—> Serial (1-9)

L Specialization inside the Department (1-9)
» Level (0-4)

» Department Code

Some of the courses offered by the department are offered in two versions (with the same code and
contents), to account for the large number of students with respect to the number of teaching staff.
The courses are amended with the letter “s”. These courses will only be offered in a transition phase
of 3 years until the Faculty balances the student to teacher ratio in these courses. These courses are
different in the following way:

1. Different assessment criteria.
2. Relaxed pre-requisites so that the result of the previous semester does not have to appear in
1 week before the registration of the semester starts.
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EO. Courses not offered by any of the Faculty Departments

The general courses which are not offered by any of the faculty departments are the responsibility of
the Teacher Development and Support Center (TSDC).These courses are all University Requirements
(UR) and one course as a Faculty requirement.

Table 39 List of categories of the General Courses.

Specialization
UR Compulsory courses
UR Elective courses with tutorial
UR Elective courses without tutorial
Engineering

WINPT

The following abbreviations are the legend for the courses table.

Lvl Level

CH Credit Hour

ECTS European Credit Transfer System
SWL Student Work Load

Lec Lectures

Tut Tutorials

Lab Laboratory

T Total

UR University Requirement
FR Faculty Requirement
DR Discipline Requirement
PR Program Requirement
SA Student Activities

MT Mid-Term Exam

PE Practical Exam

FE Final Exam
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Table 40 List of ASU courses.

#

Lvl

Code

Course Title

Credits and SWL

Contact Hours

Classification

Assessment (%)

Prerequisites

CH|ECTS | SWL | Lec [ Tut [ Lab | TT [UR| FR [DR| PR | SA | MT | PE | FE
1. University Requirement Compulsory Courses
1 0 011 |Technical English Language 0 4 100 | 2 2 0 | 4] x 20| 20 | 0 | 60
2 111 |Human Rights 2 2 50 2 1 0 |3 ]| «x 201 0 | 0 |80
3 1 112 |Report Writing & Communication skills 3 4 100 | 2 2 0 | 4] x 20| 20 | 0 | 60
4 113 | Professional Ethics and Legislations 3 4 100 | 2 2 0 | 4] x 200 20 | 0 |60
5 114 |Selected Topics in Contemporary Issues 2 2 50 2 0 0 |2]x 20 0 | 0 |80
2. University Requirement Elective courses with tutorial
6 321 |Innovation and Entrepreneurship 2 3 75 2 1 0 | 3]|x 20 0 | 0 |80
7 3 322 |Language Course 2 3 75 2 1 0 |3 ] x 20 20 | 0 |60
8 323 |Introduction to Accounting 2 3 75 2 1 0 |3 ] x 20| 20 | 0 | 60
9 324 | History of Engineering & Technology 2 3 75 2 1 0 | 3] x 201 20 | 0 |60
3. University Requirement Elective courses without tutorial
10 331 |Human Resource Management 2 2 50 2 0 0 |2] x 20 O | 0 |80
11 332 | History of Architecture 2 2 50 2 0 0 | 2] x 20| 0 | 0 |80
12 3 333 |Introduction to Marketing 2 2 50 2 0 0 | 2] x 20| 0 | 0 |80
13 334 | Building Safety and Fire Protection 2 2 50 2 0 0 | 2] x 20| 0 | 0 |80
14 335 | Literature and Arts 2 2 50 2 0 0 |2] x 20| 0 | 0 |80
15 336 |Business Administration 2 2 50 2 0 0 |2] x 20| 0 | 0 |80
Table 41 List of ENG courses.
4 | | code Course Title Credits and SWL| Contact Hours Classification | Assessment (%) Prerequisites
CH|ECTS| SWL | Lec [ Tut [ Lab | TT [UR| FR [DR| PR | SA | MT | PE | FE
4. Engineering
16| O 011 |Fundamentals of Engineering 2 4 100 | 2 1 0|3 X 35|25 | 0 |40
17 | 1 111 |Field Training 0 X 1000 0 |0 | O
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EO.1 University Requirements Compulsory Courses

ASUO11 Technical English Language ‘ 0 CH

Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 2 0

Required SWL \ 100 | Equivalent ECTS | 4

Course Content

Origin of English language, vocabulary from other language including Arabic, main grammar rules,
characteristics of technical English, sources of noise in writing, examples from different
engineering specialization, punctuation for engineers, how engineering numbers are reported in
text, submitting a report on current subject of engineering interest.

Used in Program / Level

Program Name or requirement Study Level
University Requirement 0
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
20% 20% 0% 60%
ASU111 Human Rights | 2cH

Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 1 0

Required SWL | 50 | Equivalent ECTS | 2

Course Content

A general introduction to international human rights, as well as an overview of some specific
topics in this field.The first half of the course consists in: An introduction to basic notions of public
ethics, the history of Human Rights, international instruments, categories of rights, Human Rights
violations, protection and responsibility thereof.The second part of the course deals with current
issues in the human rights agenda such as: Rights of women, rights of the child, rights of
indigenous peoples, armed conflicts and terrorism, the environment, transitional justice, sexual
minorities.

Used in Program / Level

Program Name or requirement Study Level
University Requirement 14
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
20% 0% 0% 80%
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ASU112 Report Writing and Communication Skills ‘ 3CH

Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 2 0

Required SWL ‘ 100 | Equivalent ECTS | 4

Course Content

Typography and writing, Formal report components, types of engineering reports, content and
appearance, communication types, nonverbal communication, memo, letter, email and social
media, infographics in reports and presentations, types of graphs, how to evaluation written
material and oral presentations.

Used in Program / Level

Program Name or requirement Study Level
University Requirement 14
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
20% 20% 0% 60%
ASU113 Professional Ethics and Legislation ‘ 3CH
Prerequisites
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 2 0
Required SWL | 100 | Equivalent ECTS | 4

Course Content

Introduce undergraduate engineering students to the concepts, theory and practice of
engineering ethics. It will allow students to explore the relationship between ethics and
engineering and apply classical moral theory and decision making to engineering issues
encountered in academic and professional careers, broaden student mind to be open to society’s
ever changing character, how to share ideas and concepts regardless of the fact that you may not
always agree, working in teams on majority of the assignments in this course, exposure to
national legislation related to education and engineering ethics.

Used in Program / Level

Program Name or requirement

Study Level

University Requirement 14
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
20% 20% 0% 60%
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ASU114 Selected Topics on Contemporary Issues ‘ 2 CH

Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 0 0

Required SWL ‘ 50 | Equivalent ECTS | 2

Course Content

Exposure to national mega projects in different disciplines related to water, energy and food
security, importance of multidisciplinary thinking, project management basics related to national
projects, pressing engineering issues depending on the timing of the course such as effect of seal
level rise and the GERD dam in Ethiopia on Egypt.

Used in Program / Level

Program Name or requirement Study Level
University Requirement 14
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
20% 0% 0% 80%
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EO0.2 University Requirements Elective Courses with Tutorial

ASU321 Innovation and Entrepreneurship ‘ 2 CH

Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 1 0

Required SWL \ 75 | Equivalent ECTS | 3

Course Content

Focus on the interconnection between entrepreneurial thinking and innovation, look at models
used in Silicon Valley to grow both start-up companies as well as innovation inside large
organizations, bring together top Haas School of Business, UC Berkeley faculty, address critical
areas for successful growth, including design thinking, open innovation, business models, product-
market fit, and financing, how to think like an entrepreneur and provides the models, tools and
frameworks to further develop your business or idea, emphasis on the IT space.

Used in Program / Level

Program Name or requirement Study Level
University Requirement Elective 14
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
20% 0% 0% 80%
ASU322 Language Course ‘ 2CH

Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 1 0

Required SWL \ 75 | Equivalent ECTS | 3

Course Content

Study of the basics of a language different from English, such as German or French, grammar
rules, selected text related to engineering, translation into Arabic, writing an essay in the chosen
language along with its translation.

Used in Program / Level

Program Name or requirement Study Level
University requirement Elective 14
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
20% 20% 0% 60%
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ASU323 Introduction to Accounting 2CH

Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 1 0

Required SWL ‘ 75 | Equivalent ECTS | 3

Course Content

Financial reporting process and uses of accounting data, linkages between accounting
information and management planning, decision making and control. Cost accounting
concepts such as product costing, cost terminology, budgeting, cost volume-profit analysis,
and standard costs, as well as non-traditional management accounting topics such as
variable costing and activity-based costing.

Used in Program / Level

Program Name or requirement Study Level
University Requirement Elective 14
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
20% 20% 0% 60%
ASU324 History of Engineering and Technology ‘ 2CH

Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 1 0

Required SWL \ 75 | Equivalent ECTS | 3

Course Content

Provide students with an understanding of the historical development of Engineering with relation
to societal expectations of the period, Interaction between human society and Engineers to
develop and guide the advancement of engineering technology; with society posing problems for
Engineers to solve and Engineers developing new technology that changed the course of human
history, and helped shape the world we live in, General philosophy behind Engineering work to
fulfill the needs of society (water, electricity, technological improvements etc.), The role of
engineers in society from a humanistic perspective, Other relevant philosophical analyses of
Engineering as a skill and profession such as, aesthetics, creativity, the epistemology of
Engineering and more. Examples from the contributions of Arab Scientists in different fields.

Used in Program / Level

Program Name or requirement Study Level
University Requirement Elective 14
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
20% 20% 0% 60%
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EO0.3 University Requirements Elective Courses without Tutorial

ASU331 Human Resources Management \ 2CH

Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 0 0

Required SWL \ 50 | Equivalent ECTS | 2

Course Content

Introduction to Human Resources Management (HRM) in a changing Environment. The HRM
Frameworks, Functions and Strategy. Effective job analysis, job description, and job specifications.
Employee’s planning, recruitment, testing, interviewing, and selection. Training and developing
employees. Performance management and Appraisal. Career planning and development.
Compensation, employee benefits, health and safety, and labor relations.

Used in Program / Level

Program Name or requirement Study Level
University Requirement Elective 14
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
20% 0% 0% 80%
ASU332 History of Architecture \ 2 CH

Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 0 0

Required SWL \ 50 | Equivalent ECTS | 2

Course Content

This course is a global-oriented survey of the history of architecture, from the prehistoric to the
sixteenth century. It treats buildings and environments, including cities, in the context of the
cultural and civilizational history. It offers an introduction to design principles and analysis. Being
global, it aims to give the student perspective on the larger pushes and pulls that influence
architecture and its meanings, whether these be economic, political, religious or climatic.
Applications and examples drawn from Architecture in Egypt.

Used in Program / Level

Program Name or requirement Study Level
University Requirement Elective 14
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
20% 0% 0% 80%
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ASU333 Introduction to Marketing 2 CH

Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 0 0

Required SWL ‘ 50 | Equivalent ECTS | 2

Course Content

The concept of marketing: definition of marketing and its role in achieving organizational
objectives, the importance of marketing, the marketing system, and organizing the marketing
functions. The concept and aspects of the consumer behavior, studying the markets. Market mix,
segmentation, targeting, and positioning. The product strategy: branding, packaging, product mix,
product life cycle, new products development. The pricing strategy: The importance of pricing,
Methods of pricing. Distribution strategy: distribution channels, distribution outlets. Promotion
strategy: advertising and personal selling.

Used in Program / Level

Program Name or requirement Study Level
University Requirement Elective 14
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
20% 0% 0% 80%
ASU334 Building Safety and Fire Protection 2 CH

Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 0 0

Required SWL 50 | Equivalent ECTS 2

Course Content

The student should be able to recognize dangers and to have a reasonably good view of how
these can be eliminated or in the least he/she should know where to look for solutions, and where
to find them. The student should also know the real value of the solutions that are sometimes
offered by the commercial world. The course concerns the following aspects of fire protection:
fire risk, severity of a fire, reaction to fire, resistance of fire. Eurocodes, properties of construction
products, legislation and standards, evacuation in case of fire and other emergencies. Fire alarm
systems, smoke and heat evacuation systems, fire extinguishing systems, fire safety engineering
and management, carbon monoxide poisoning in case of combustion, fire investigation.

Used in Program / Level

Program Name or requirement Study Level
University Requirement Elective 14
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
20% 0% 0% 80%
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ASU335 Literature and Arts \ 2 CH

Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 0 0

Required SWL ‘ 50 | Equivalent ECTS | 2

Course Content

Appreciate the roles of creative endeavors in enriching the human condition, Identify, interpret,
and explain themes in works of literature or art, explain how artistic and literary traditions have
influenced individuals, cultures or societies, demonstrate an understanding of creative processes
through the production of works of art or literature, Reflect upon and explain the decisions made
during the creative process, Applications and examples from the Egyptian literature and Arts.

Used in Program / Level

Program Name or requirement Study Level
University Requirement Elective 14
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
20% 0% 0% 80%
ASU336 Business Administration \ 2 CH

Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 0 0

Required SWL \ 50 | Equivalent ECTS | 2

Course Content

The nature of business and entrepreneurship as the vehicle for making money by creating wealth
and producing goods and services. Management, Planning, Controlling & Organizing. Various
functional areas in business including: accounting, entrepreneurship, economics, finance
management and marketing, legal environment of business, globalization and e-business.

Used in Program / Level

Program Name or requirement Study Level
University Requirement Elective 14
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
20% 0% 0% 80%
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EO.4 Engineering Courses

ENGO11 Fundamentals of Engineering ‘ 2CH
Prerequisites None
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 1 0
Required SWL \ 100 | Equivalent ECTS | 4

Course Content

History of Engineering, Engineering definition, Engineering fields of specialization, Engineer carrier
path, Engineers initial carrier profile, Study programs at ASU Faculty of Engineering, registration,
advising and examination procedures, The engineering approach to problem solving, Engineering
calculations: Numbering systems, units and dimensions, The International System of Units, Units
Used with SI, Units conversions, Significant Figures, Scientific Notation, Branches of mathematics
and physics. Case studies.

Used in Program / Level

Program Name or requirement Study Level
Faculty Requirement 0
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
35% 25% 0% 40%
ENG111 Field Training | 0CH

Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory

0 10 15

Required SWL | 300 | Equivalent ECTS | 12

Course Content

The major objective of this field training is to put knowledge and skills into practice. It provides
students with the necessary skills to work in his engineering specialization. For a sufficient
understanding of technical and economic lectures and tutorials as well as a preparation for future
work, internships in companies are essential. The field training is one of the substantial
preconditions for a successful course of study and it forms an important part of the education.
The students should gain insights into engineering practice, knowledge of field relevant aspects of
their studies. The trainees should particularly show interest in professional structures within the
company. The verification of carrying out the internship according to the guidelines takes place
after the start of training.

Used in Program / Level

Program Name or requirement Study Level
Faculty Requirement 1-4
Assessment Criteria
Assignments & Projects Mid-Term Exam Practical Exam Final Exam
100% 0% 0% 0%
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E1l. Courses offered by Engineering Physics and Mathematics Department
(PHM)

The Engineering Physics and Mathematics Department is responsible for the teaching of Basic
Science courses for all Programs.

Table 42 List of specializations at the Engineering Physics and Mathematics Department.

# Specialization
1 Mathematics

2 Physics

3 Mechanics

4 Chemistry

The following abbreviations are the legend for the courses table.

Lvl Level

CH Credit Hour

ECTS European Credit Transfer System
SWL Student Work Load

Lec Lectures

Tut Tutorials

Lab Laboratory

T Total

UR University Requirement
FR Faculty Requirement
DR Discipline Requirement
PR Program Requirement
SA Student Activities

MT Mid-Term Exam

PE Practical Exam

FE Final Exam
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Table 43 List of PHM courses.

4 | | code Course Title Credits and SWL| Contact Hours Classification | Assessment (%) Prerequisites
CH|ECTS | SWL | Lec [ Tut [ Lab | TT [UR| FR [DR| PR | SA | MT | PE | FE :
1. Mathematics
1 011 |Basic Mathematics 0 4 100 | 2 2 0|4 X 15|15 | 0 |70
012 . 35|25 | 0 |40
2 0 o125 Mathematics (1) 3 5 125 | 3 2 0 |5 X 5115 [0 |70
013 35|25 | 0 |40 | PHMO12
3 Math tics (2 3 5 125 | 3 2 0|5
0135 | Mathematics (2) X 15| 15 | 0 | 70 |(PHMO12)
111 - _— 35|25 | 0 |40
4 111s Probability and Statistics 2 4 100 | 2 2 0| 4 X 15115 [0 [70
112 35|25 | 0 |40 | PHMO13
5 . 1125 Differential Equations and Numerical Analysis 4 6 150 | 3 2 0|5 X 151 15 [ 0 |70 |(PHMO13)
113 35| 25 | 0 |40 | PHMO13
6 1135 Differential and Partial Differential Equations 3 5 125 | 3 2 0|5 X 151 15 | 0 |70 |(PHMO13)
7 114 | Numerical Analysis 3 5 125 | 2 2 0 |4 x |35 25 | 0 |40| PHM113
8 115 |Engineering Mathematics 3 5 125 | 3 2 0 |5 x (35| 25 | O |40 | PHMO13
211 . . 35|25 | 0 |40
9 11s Discrete Mathematics 2 4 100 | 2 2 0| 4 X 151 15 1o |70
2 212 . . . . 3525 | 0 | 40| PHM113
10 31%s Complex, Special Functions and Numerical Analysis | 3 5 125 | 2 2 0|4 X 151 15 [ 0 |70 |(PHM113)
11 213 | Complex, Special Functions and Fourier Analysis 3 5 125 | 2 2 0| 4 x |35| 25 | 0 |40 | PHM113
2. Physics
021 . . 30| 20 | 10|40
12 . 0215 Vibration and Waves 3 5 125 | 3 1 115 X 101 15 115 (60
022 30| 20 |10 |40 | PHMO021
13 Electricit dM ti 3 5 125 3 1 1 5
0225 |- ccrcity andViagnetism X 10| 15 | 15| 60 |(PHMO21)
121 30| 20 | 10|40 | PHMO013 | PHMO022
14 Mod Physi d t Mechani 3 5 125 3 1 1 5
1215 | Modern Physics and Quantum Mechanics X 10| 15 | 15 | 60 | (PHMO13)|(PHMO022)
1 122 40| 20 | 0 | 40| PHM121
15 1225 Physics of Semiconductors and Dielectrics 3 5 125 | 2 2 0| 4 X 151 15 [ 0 |70 |(PHM121)
16 123 | Thermal and Statistical Physics 3 5 125 | 2 2 0|4 X [40]| 20 | O |40 | PHM111
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4 | | code Course Title Credits and SWL| Contact Hours Classification | Assessment (%) Prerequisites
CH|ECTS| SWL | Lec [ Tut [ Lab | TT [UR| FR [DR| PR | SA | MT | PE | FE i

3. Mechanics

031 . 30| 25 | 5 |40
17 . 031s Statics 3 5 125 | 2 2 1|5 X s 20 15 70

032 30| 25 | 5 |40 | PHMO031
18 D i 3 5 125 | 2 2 1 5

0325 |- Ynamics X 5| 20 | 5 |70 |(PHMO031)

131 . . 30| 25 | 5 |40 | PHMO032
19 | 1 131s Rigid Body Dynamics 2 4 100 | 2 1 1|4 X 5 120 | 5 |70 |(PHMO032)
4. Chemistry

041 . . . 20| 25 | 15|40
20| O 041s Engineering Chemistry 3 5 125 | 2 1 2 |5 X 101 15 115 |60
21 1 141 |Introduction to Organic Chemistry 2 4 100 | 2 0 1|3 x | 25| 25 |10 |40 | PHMO041
22 142 |Reaction Kinetics and Chemical Analysis 3 5 125 | 3 0 1|4 x | 25| 25 |10 |40 | PHM141
23 ) 241 |Electrochemistry 3 5 125 | 3 0 1|4 x | 25| 25 |10 |40 | PHMO041
24 242 | Polymer Chemistry 3 5 125 | 3 0 1|4 x | 25| 25 |10 |40 | PHM142
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E1.1 Mathematics Courses

PHMO11 Basic Mathematics | ocH

Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory

0 2 0

Required SWL \ 100 | Equivalent ECTS | 4

Course Content

Differential and integral calculus: Differentiation and its applications, The calculus of exponential
and logarithmic functions, Behavior of functions and curve sketching, The definite integral and its
application

Algebra: Permutations and combinations and binomial theorem, Complex numbers, Determinants
and matrices.

Analytic and solid geometry: Geometry and measurements in two and three dimensions, Straight
lines and planes in space.

Used in Program / Level

Program Name or requirement Study Level
Faculty Requirement 0
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
15% 15% 0% 70%
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PHMO012 Mathematics (1) 3CH

Egyptian High School Diploma (Thanaweya Amma) or an International General
Certificate of Secondary Education (IGCSE) or Passing Math Placement Test or
Basic Mathematics, English Placement Test or English Course.

Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory

3 2 0

Required SWL 125 Equivalent ECTS | 5

Course Content

Review on Calculus, Chain Rule, Hyperbolic Functions, Inverse Functions, Techniques of
Integration, L'hopital Rule, Conic Sections, Series

Used in Program / Level

Program Name or requirement Study Level
Faculty Requirement 0
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
35% 25% 0% 40%
PHMO012s Mathematics (1) ‘ 3CH

Prerequisites

Egyptian High School Diploma (Thanaweya Amma) or an International General

Certificate of Secondary Education (IGCSE) or Passing Math Placement Test or
Basic Mathematics, English Placement Test or English Course.

Number of weekly Contact Hours

Lecture Tutorial Laboratory

3 2 0

Required SWL ‘ 125 | Equivalent ECTS | 5

Course Content

Review on Calculus, Chain Rule, Hyperbolic Functions, Inverse Functions, Techniques of
Integration, L'hopital Rule, Conic Sections, Series

Used in Program / Level

Program Name or requirement Study Level
Faculty Requirement 0
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
15% 15% 0% 70%
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PHMO013 Mathematics (2) ‘ 3CH

Prerequisites Mathematics (1)

Number of weekly Contact Hours

Lecture Tutorial Laboratory

3 2

Required SWL ‘ 125 | Equivalent ECTS | 5

Course Content

Functions of Several Variables, Partial Differentiation, Applications of Partial Differentiation,
Quadric Surfaces, Coordinate Systems, Multiple Integrals and applications, Line Integral, Green’s
Theorem, Linear System of Equations, Matrix Algebra, Eigenvalues

Used in Program / Level

Program Name or requirement Study Level
Faculty Requirement 0
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
35% 25% 0% 40%
PHMO013s Mathematics (2) ‘ 3CH
Prerequisites Registered in Mathematics (1)
Number of weekly Contact Hours
Lecture Tutorial Laboratory
3 2
Required SWL | 125 | Equivalent ECTS | 5

Course Content

Functions of Several Variables, Partial Differentiation, Applications of Partial Differentiation,
Quadric Surfaces, Coordinate Systems, Multiple Integrals and applications, Line Integral, Green’s

Theorem, Linear System of Equations, Matrix Algebra, Eigenvalues

Used in Program / Level

Program Name or requirement

Study Level

Faculty Requirement 0
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
15% 15% 0% 70%
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PHM111 Probability and Statistics | 2cH

Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 2 0

Required SWL ‘ 100 | Equivalent ECTS | 4

Course Content

Review on Probability, Bayes’ Theorem, Random Variables (Continuous and Discrete), Probability
Distributions, Data Description, Descriptive and Inferential Statistics, Measures of Central
Tendency and Dispersion.

Used in Program / Level

Program Name or requirement Study Level
Faculty Requirement 1
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
35% 25% 0% 40%
PHM111s Probability and Statistics | 2cH

Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 2 0

Required SWL | 100 | Equivalent ECTS | 4

Course Content

Review on Probability, Bayes’ Theorem, Random Variables (Continuous and Discrete), Probability
Distributions, Data Description, Descriptive and Inferential Statistics, Measures of Central
Tendency and Dispersion.

Used in Program / Level

Program Name or requirement Study Level
Faculty Requirement 1
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
15% 15% 0% 70%
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PHM112

Differential Equations and Numerical Analysis

| 4cH

Prerequisites

Mathematics (2)

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

3

2

0

Required SWL \

150

| Equivalent ECTS

6

Course Content

First Order Differential Equations, Higher Order Differential Equations, Laplace Transform, Fourier
Series, Partial Differential Equations, Numerical Methods for Solving Ordinary Differential
Equations, Numerical Methods for Solving Partial Differential Equations.

Used in Program / Level

Program Name or requirement Study Level
Mechanical Engineering Requirement 1
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
35% 25% 0% 40%
PHM112s Differential Equations and Numerical Analysis ‘ 4 CH
Prerequisites Registered in Mathematics (2) in a previous semester.
Number of weekly Contact Hours
Lecture Tutorial Laboratory
3 2 0
Required SWL | 150 | Equivalent ECTS | 6

Course Content

First Order Differential Equations, Higher Order Differential Equations, Laplace Transform, Fourier
Series, Partial Differential Equations, Numerical Methods for Solving Ordinary Differential
Equations, Numerical Methods for Solving Partial Differential Equations.

Used in Program / Level

Program Name or requirement

Study Level

Mechanical Engineering Requirement 1
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
15% 15% 0% 70%
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PHM113 Differential and Partial Differential Equations ‘ 3CH

Prerequisites Mathematics (2)
Number of weekly Contact Hours
Lecture Tutorial Laboratory
3 2 0
Required SWL ‘ 125 | Equivalent ECTS | 5

Course Content

First Order Differential Equations, Higher Order Differential equations, Laplace Transform, Fourier
Series, Partial Differential Equations.

Used in Program / Level

Program Name or requirement Study Level
Electrical Engineering Requirement 1
Communication Systems Engineering Program 1
Computer Engineering and Software Systems 1
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam

35% 25% 0% 40%
PHM113s Differential and Partial Differential Equations | 3CH
Prerequisites Registered in Mathematics (2) in a previous semester
Number of weekly Contact Hours

Lecture Tutorial Laboratory

3 2 0

Required SWL | 125 | Equivalent ECTS | 5

Course Content

First Order Differential Equations, Higher Order Differential equations, Laplace Transform, Fourier
Series, Partial Differential Equations.

Used in Program / Level

Program Name or requirement Study Level
Electrical Engineering Requirement 1
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
15% 15% 0% 70%
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PHM114 Numerical Analysis ‘ 3CH

Prerequisites Differential and Partial Differential Equations

Number of weekly Contact Hours

Lecture Tutorial Laboratory
2 2 0
Required SWL ‘ 125 | Equivalent ECTS | 5

Course Content

Numerical solution of Non-linear Equations, Curve Fitting, Numerical Integration, Eigenvalues,
Error Analysis, Numerical Methods for Solving Ordinary Differential Equations, Numerical
Methods for Solving Partial Differential Equations

Used in Program / Level

Program Name or requirement Study Level

Communication Systems Engineering Program 1

Computer Engineering and Software Systems 1

Assessment Criteria

Student Activities Mid-Term Exam Practical Exam Final Exam

35% 25% 0% 40%

PHM115 Engineering Mathematics | 3CH

Prerequisites Mathematics (2)

Number of weekly Contact Hours

Lecture Tutorial Laboratory

3 2 0

Required SWL | 125 | Equivalent ECTS | 5

Course Content

Numerical solution of linear and Non-linear Equations, Eigenvalues, Error Analysis, Interpolation, Curve
Fitting, Numerical Integration, First Order Differential Equations, Higher Order Differential equations,
Laplace Transform, Numerical Methods for Solving Ordinary Differential Equations.

Used in Program / Level

Program Name or requirement Study Level
Material Engineering Program 1
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
35% 25% 0% 40%
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PHM211 Discrete Mathematics 2 CH

Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory
2 2 0
Required SWL ‘ 100 | Equivalent ECTS | 4

Course Content

Elementary number theory and methods of proof. Direct proof and counterexample: rational
numbers, divisibility, division into cases and the quotient-remainder theorem, and floor and
ceiling. Indirect argument: contradiction and contraposition and two classical theorems.
Sequences, mathematical induction and recursion.

Graphs and trees: definitions and basic properties; trails, paths, and circuits; matrix
representations of graphs; isomorphisms of graphs; trees, rooted trees; spanning trees and
shortest paths.

Used in Program / Level

Program Name or requirement Study Level

Computer Engineering and Software Systems Program 2
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
35% 25% 0% 40%
PHM211s Discrete Mathematics 2CH
Prerequisites
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 2 0
Required SWL 100 Equivalent ECTS 4

Course Content

Elementary number theory and methods of proof. Direct proof and counterexample: rational
numbers, divisibility, division into cases and the quotient-remainder theorem, and floor and
ceiling. Indirect argument: contradiction and contraposition and two classical theorems.
Sequences, mathematical induction and recursion.

Graphs and trees: definitions and basic properties; trails, paths, and circuits; matrix
representations of graphs; isomorphisms of graphs; trees, rooted trees; spanning trees and
shortest paths.

Used in Program / Level

Program Name or requirement Study Level
Computer and Systems Engineering Program 2
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam

15% 15% 0% 70%
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PHM212 Complex, Special functions and Numerical Analysis 3CH

Prerequisites Differential and Partial Differential Equations

Number of weekly Contact Hours

Lecture Tutorial Laboratory
2 2 0
Required SWL ‘ 125 | Equivalent ECTS | 5

Course Content

Functions of complex variables and their derivatives, Complex integrals, Cauchy integral
theorems, Complex series, Taylor and Laurent series, Singularities and the residue theorem,
Conformal mapping. Special functions, Gamma and Beta function, Series solution of linear
differential equations, Bessel functions and Legendre polynomials, Bessel and Legendre series,
Numerical solutions for ordinary differential equations, Numerical solutions for partial differential
equations.

Used in Program / Level

Program Name or requirement Study Level
Electronics and Communications Program 2
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
35% 25% 0% 40%
PHM212s Complex, Special functions and Numerical Analysis 3CH

Prerequisites Differential and Partial Differential Equations

Number of weekly Contact Hours

Lecture Tutorial Laboratory
2 2 0
Required SWL ‘ 125 | Equivalent ECTS | 5

Course Content

Functions of complex variables and their derivatives, Complex integrals, Cauchy integral
theorems, Complex series, Taylor and Laurent series, Singularities and the residue theorem,
Conformal mapping. Special functions, Gamma and Beta function, Series solution of linear
differential equations, Bessel functions and Legendre polynomials, Bessel and Legendre series,
Numerical solutions for ordinary differential equations, Numerical solutions for partial differential
equations.

Used in Program / Level

Program Name or requirement Study Level
Electronics and Communications Program 2
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
15% 15% 0% 70%
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PHM213 Complex, Special functions and Fourier Analysis ‘ 3CH

Prerequisites Differential and Partial Differential Equations

Number of weekly Contact Hours

Lecture Tutorial Laboratory
2 2 0
Required SWL ‘ 125 | Equivalent ECTS | 5

Course Content

Functions of complex variables and their derivatives. Complex integrals. Cauchy integral
theorems. Complex series, Taylor and Laurent series. Singularities and the residue theorem,
Conformal mapping. Special functions, Gamma and Beta function. Series solution of linear
differential equations, Bessel functions and Legendre polynomials. Bessel and Legendre series,
Continuous time Fourier transform: Definition, Basic concepts and properties.

Used in Program / Level

Program Name or requirement Study Level
Communication Systems Engineering Program 2
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
35% 25% 0% 40%
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E1.2 Physics Courses

PHMO021 Vibration and Waves 3 CH

Prerequisites Egyptian High School Diploma (Thanaweya Amma) or an International General
Certificate of Secondary Education (IGCSE) or Passing Math Placement Test or
Basic Mathematics, English Placement Test or English Course.

Number of weekly Contact Hours

Lecture Tutorial Laboratory

3 1 1

Required SWL ‘ 125 | Equivalent ECTS | 5

Course Content

Review of basic physical mechanics: Work, Kinetic energy, Potential energy, Conservation of
energy, Conservative and non-conservative forces, Potential gradient and Power. Vibrations:
Uniform circular motion, Simple harmonic motion, energy of a simple harmonic oscillator,
Superposition of harmonic vibrations, Damped vibration, Forced vibration and resonance. Wave
motion: Wave equation, Transverse and Longitudinal waves, velocity of sound waves, Intensity of
sound waves and intensity levels, Standing waves, Interference and Diffraction of light.

Used in Program / Level

Program Name or requirement Study Level
Faculty Requirement 0
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
30% 20% 10% 40%
PHMO021s Vibration and Waves 3CH
Prerequisites Egyptian High School Diploma (Thanaweya Amma) or an International General

Certificate of Secondary Education (IGCSE) or Passing Math Placement Test or
Basic Mathematics, English Placement Test or English Course.

Number of weekly Contact Hours

Lecture Tutorial Laboratory

3 1 1

Required SWL 125 Equivalent ECTS 5

Course Content

Review of basic physical mechanics: Work, Kinetic energy, Potential energy, Conservation of
energy, Conservative and non-conservative forces, Potential gradient and Power. Vibrations:
Uniform circular motion, Simple harmonic motion, energy of a simple harmonic oscillator,
Superposition of harmonic vibrations, Damped vibration, Forced vibration and resonance. Wave
motion: Wave equation, Transverse and Longitudinal waves, velocity of sound waves, Intensity of
sound waves and intensity levels, Standing waves, Interference and Diffraction of light.

Used in Program / Level

Program Name or requirement Study Level
Faculty Requirement 0
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
10% 15% 15% 60%
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PHMO022 Electricity and Magnetism ‘ 3CH

Prerequisites Vibration and Waves

Number of weekly Contact Hours

Lecture Tutorial Laboratory

3 1 1

Required SWL ‘ 125 | Equivalent ECTS | 5

Course Content

Electricity: Review of vectors, Coulomb's law, Electric field, Electric flux, Gauss Law and its
applications, Electric potential, Capacitance and Dielectrics, Electric current and RC circuits.
Magnetism: Magnetic field, Magnetic Force, Sources of Magnetic Fields, Ampere’s law, Faraday's
Law, Electromagnetic induction, Magnetic properties of materials and AC circuits.

Used in Program / Level

Program Name or requirement Study Level
Faculty Requirement 0
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
30% 20% 10% 40%
PHMO022s Electricity and Magnetism ‘ 3CH
Prerequisites Registered in Vibration and Waves in a previous semester
Number of weekly Contact Hours
Lecture Tutorial Laboratory
3 1 1
Required SWL | 125 | Equivalent ECTS | 5

Course Content

Electricity: Review of vectors, Coulomb's law, Electric field, Electric flux, Gauss Law and its
applications, Electric potential, Capacitance and Dielectrics, Electric current and RC circuits.
Magnetism: Magnetic field, Magnetic Force, Sources of Magnetic Fields, Ampere’s law, Faraday's
Law, Electromagnetic induction, Magnetic properties of materials and AC circuits.

Used in Program / Level

Program Name or requirement Study Level
Faculty Requirement 0
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
10% 15% 15% 60%
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PHM121 Modern Physics and Quantum Mechanics ‘ 3CH

Prerequisites Mathematics (2), Electricity and Magnetism

Number of weekly Contact Hours

Lecture Tutorial Laboratory

3 1 1

Required SWL ‘ 125 | Equivalent ECTS | 5

Course Content

Selected topics in special relativity, Planck's theory, Photoelectric effect, Compton effect, Wave
properties of matter, Uncertainty principles, Wave function, Principles of quantum mechanics and
Schrodinger equation, Quantum well and potential barrier, Simple harmonic oscillator, Tunneling
phenomena. Band theory of solids: Periodic structures, Bloch function, Kronig-Pennymodel,
Energy band structure of metals, insulators and semiconductors, Semiconductors under thermal
equilibrium.

Used in Program / Level

Program Name or requirement Study Level

Electrical Engineering Requirement

Communication Systems Engineering Program

Computer Engineering and Software Systems Program

RlR|R|R

Materials Engineering Program

Assessment Criteria

Student Activities

Mid-Term Exam

Practical Exam

Final Exam

30%

20%

10%

40%

PHM121s

Modern Physics and Quantum Mechanics ‘ 3CH

Prerequisites Registered in Mathematics (2), Electricity and Magnetism in a previous

semester
Number of weekly Contact Hours
Lecture Tutorial Laboratory
3 1 1
Required SWL \ 125 | Equivalent ECTS | 5

Course Content

Selected topics in special relativity, Planck's theory, Photoelectric effect, Compton effect, Wave
properties of matter, Uncertainty principles, Wave function, Principles of quantum mechanics and
Schrodinger equation, Quantum well and potential barrier, Simple harmonic oscillator, Tunneling
phenomena. Band theory of solids: Periodic structures, Bloch function, Kronig-Pennymodel,
Energy band structure of metals, insulators and semiconductors, Semiconductors under thermal
equilibrium.

Used in Program / Level

Program Name or requirement Study Level

Electrical Engineering Requirement 1

Assessment Criteria

Student Activities

Mid-Term Exam

Practical Exam

Final Exam

10%

15%

15%

60%
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PHM122 Physics of Semiconductors and Dielectrics 3CH

Prerequisites Modern Physics and Quantum Mechanics

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 2 0

Required SWL ‘ 125 | Equivalent ECTS | 5

Course Content

Crystal structure of solid, Miller indices, Types of bonding. Semiconductor in Equilibrium: Bonding
model and energy band model, Fermi-Dirac distribution, Intrinsic carrier concentration, Doped
semiconductors, Charge-neutrality Equation and Mass action law. Carrier transport phenomena:
mobility, drift current, diffusion current and the Einstein relation. Nonequilibrium excess carrier in
semiconductors: carrier generation and recombination, carrier life time and continuity equation.
Dielectrics: Electric dipoles, Capacitors without and with dielectrics, Losses in dielectrics,
Polarization vector and susceptibility, Local fields, Clausius-Mosotti relation, Microscopic models
for polarization, Time and frequency response of dielectric materials.

Used in Program / Level

Program Name or requirement Study Level
Electrical Engineering Requirement 1
Communication Systems Engineering Program 1
Materials Engineering Program 1
Assessment Criteria

Student Activities Mid-Term Exam Practical Exam Final Exam

40% 20% 0% 40%

PHM122s Physics of Semiconductors and Dielectrics 3CH

Prerequisites Registered in Modern Physics and Quantum Mechanics in a previous semester

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 2 0

Required SWL ‘ 125 | Equivalent ECTS | 5

Course Content

Crystal structure of solid, Miller indices, Types of bonding. Semiconductor in Equilibrium: Bonding
model and energy band model, Fermi-Dirac distribution, Intrinsic carrier concentration, Doped
semiconductors, Charge-neutrality Equation and Mass action law. Carrier transport phenomena:
mobility, drift current, diffusion current and the Einstein relation. Nonequilibrium excess carrier in
semiconductors: carrier generation and recombination, carrier life time and continuity equation.
Dielectrics: Electric dipoles, Capacitors without and with dielectrics, Losses in dielectrics,
Polarization vector and susceptibility, Local fields, Clausius-Mosotti relation, Microscopic models
for polarization, Time and frequency response of dielectric materials.

Used in Program / Level

Program Name or requirement Study Level

Electrical Engineering Requirement 1

Assessment Criteria

Student Activities

Mid-Term Exam

Practical Exam

Final Exam

15%

15%

0%

70%
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PHM123 Thermal and Statistical Physics ‘ 3CH

Prerequisites Probability and Statistics
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 2 0
Required SWL ‘ 125 | Equivalent ECTS | 5
Course Content
Basic Thermodynamics Terminology — Chemical Concepts - Mechanisms of Heat Transfer:

Conduction, Convection and Radiation - Kinetic Theory and the Maxwell Distribution - Law of
Equipartition- Distribution of Molecular Speeds - Heat Capacities - First Law of Thermodynamics —
Reversible and irreversible processes - Second Law of Thermodynamics - Heat Engines and Heat
Pumps - Entropy and its Microscopic Interpretation - Elementary Statistical Physics - The Fermi—
Dirac Distribution - The Fermi Energy - Applications of the FD Distribution - the Bose—Einstein
Distribution - Black—Body Radiation - Vibrations in a Solid — Phonons and Heat Capacity - Debye’s
Theory.

Used in Program / Level

Program Name or requirement Study Level
Communication Systems Engineering Program 1
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
40% 20% 0% 40%
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E1.3 Mechanics Courses

PHMO031 Statics 3 CH

Prerequisites Egyptian High School Diploma (Thanaweya Amma) or an International General
Certificate of Secondary Education (IGCSE) or Passing Math Placement Test or

Basic Mathematics, English Placement Test or English Course.

Number of weekly Contact Hours

Lecture Tutorial Laboratory
2 2 1
Required SWL ‘ 125 | Equivalent ECTS | 5

Course Content

Fundamentals of statics, Types of supports, Free Body Diagram (FBD), Equilibrium of system of
particles under plane forces, Frames, Trusses and Machines, Space statics: Resultant of systems of
space forces, Moments about a point and about an axis, Reduction of system of forces to one
force and couple, Wrench, Equilibrium under system of space forces, Friction and its applications,
Belt friction, Center of mass, Center of weight for single and composite bodies, Shearing forces
and bending moment diagrams, Virtual work.

Used in Program / Level

Program Name or requirement Study Level

Faculty Requirement 0

Assessment Criteria

Student Activities

Mid-Term Exam

Practical Exam

Final Exam

30%

25%

5%

40%

PHMO031s

Statics

3CH

Prerequisites Egyptian High School Diploma (Thanaweya Amma) or an International General
Certificate of Secondary Education (IGCSE) or Passing Math Placement Test or

Basic Mathematics, English Placement Test or English Course.

Number of weekly Contact Hours

Lecture Tutorial Laboratory
2 2 1
Required SWL 125 Equivalent ECTS | 5

Course Content

Fundamentals of statics, Types of supports, Free Body Diagram (FBD), Equilibrium of system of
particles under plane forces, Frames, Trusses and Machines, Space statics: Resultant of systems of
space forces, Moments about a point and about an axis, Reduction of system of forces to one
force and couple, Wrench, Equilibrium under system of space forces, Friction and its applications,
Belt friction, Center of mass Center of weight for single and composite bodies, Shearing forces and
bending moment diagrams, Virtual work.

Used in Program / Level

Program Name or requirement Study Level

Faculty Requirement 0

Assessment Criteria

Student Activities Mid-Term Exam Practical Exam Final Exam

5% 20% 5% 70%
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PHMO032 Dynamics 3CH

Prerequisites Statics

Number of weekly Contact Hours

Lecture Tutorial Laboratory
2 2 1
Required SWL ‘ 125 | Equivalent ECTS | 5

Course Content

Kinematics of particles, linear motion, Motion in resistive media, Study of curvilinear motion
using: Cartesian coordinates, Cylindrical coordinate and Intrinsic coordinate, Relative motion,
Kinetics of motion with applications on projectiles and harmonic motion, Work and energy,
Applications on conservative and non conservative fields of forces, Impulse and impact, Newton's
empirical formula, Impact of particle with fixed plane, Impact of two small balls, Introduction to
vibration mechanics.

Used in Program / Level

Program Name or requirement Study Level
Faculty Requirement 0
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
30% 25% 5% 40%
PHMO032s Dynamics 3CH

Prerequisites Registered in Statics in a previous semester

Number of weekly Contact Hours

Lecture Tutorial Laboratory
2 2 1
Required SWL ‘ 125 Equivalent ECTS | 5

Course Content

Kinematics of particles, linear motion, Motion in resistive media, Study of curvilinear motion
using: Cartesian coordinates, Cylindrical coordinate and Intrinsic coordinate, Relative motion,
Kinetics of motion with applications on projectiles and harmonic motion, Work and energy,
Applications on conservative and non conservative fields of forces, Impulse and impact, Newton's
empirical formula, Impact of particle with fixed plane, Impact of two small balls, Introduction to
vibration mechanics.

Used in Program / Level

Program Name or requirement Study Level
Faculty Requirement 0
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
5% 20% 5% 70%
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PHM131

Rigid Body Dynamics

2 CH

Prerequisites Dynamics

Number of weekly Contact Hours

Lecture Tutorial Laboratory
2 1 1
Required SWL ‘ 100 | Equivalent ECTS | 4

Course Content

Geometrical properties:Moment of area, mass moments of inertia for single and composite
bodies, product of inertia and principal moments of inertia. Kinematics of single rigid body:Types
of motions, Instantaneous center of rotation, rolling without slipping and with slipping, Kinetics of
single rigid body: Newton’s and Euler equations, D’Alembert’s principle and applications. Work
and energy with application on conservative and non conservative fields of forces, Impact and
impulsive motion, Linear and angular Impulses and momentums, Impact of rigid bodies and

introduction to Analytical mechanics.

Used in Program / Level

Program Name or requirement

Study Level

Mechanical Engineering Requirement 1
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
30% 25% 5% 40%
PHMO031s Rigid Body Dynamics 2CH
Prerequisites Registered in Dynamics in a previous semester
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 1 1
Required SWL 100 Equivalent ECTS 4

Course Content

Geometrical properties:Moment of area, mass moments of inertia for single and composite
bodies, product of inertia and principal moments of inertia. Kinematics of single rigid body:Types
of motions, Instantaneous center of rotation, rolling without slipping and with slipping, Kinetics of
single rigid body: Newton’s and Euler equations, D’Alembert’s principle and applications. Work
and energy with application on conservative and non conservative fields of forces, Impact and
impulsive motion, Linear and angular Impulses and momentums, Impact of rigid bodies and

introduction to Analytical mechanics.

Used in Program / Level

Program Name or requirement Study Level
Mechanical Engineering Requirement 1
Assessment Criteria

Student Activities Mid-Term Exam Practical Exam Final Exam

5%

20%

5%

70%
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E1.4 Chemistry Courses

PHMO041

Engineering Chemistry

| 3CH

Prerequisites

English Placement Test or English Course.

Number of weekly Contact Hours

Lecture Tutorial Laboratory
2 1 2
Required SWL | 125 | EquivalentECTS | 5

Course Content

Physical chemistry: Gases, Liquids, Solids. Thermochemistry, Thermodynamics, Solutions, lonic
equilibrium, Electrochemistry.

Applied chemistry: Corrosion of metals, Alloys, Water chemistry and treatment, Chemistry of
cements, Chemistry of polymers, Fuels and Combustion, Environmental pollution and its control

Used in Program / Level

Program Name or requirement Study Level
Faculty Requirement 0
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
20% 25% 15% 40%
PHMO041s Engineering Chemistry ‘ 3CH

Egyptian High School Diploma (Thanaweya Amma) or an International General
Certificate of Secondary Education (IGCSE) or Passing Math Placement Test or
Basic Mathematics, English Placement Test or English Course.

Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory
2 1 2
Required SWL | 125 |  Equivalent ECTS | 5

Course Content

Physical chemistry: Gases, Liquids, Solids. Thermochemistry, Thermodynamics, Solutions, lonic
equilibrium, Electrochemistry.

Applied chemistry: Corrosion of metals, Alloys, Water chemistry and treatment, Chemistry of
cements, Chemistry of polymers, Fuels and Combustion, Environmental pollution and its control

Used in Program / Level

Program Name or requirement Study Level

Faculty Requirement 0

Assessment Criteria

Student Activities Mid-Term Exam Practical Exam Final Exam

10% 15% 15% 60%
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PHM141 Introduction to Organic Chemistry 2CH

Prerequisites Engineering Chemistry

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 0 1

Required SWL ‘ 100 | Equivalent ECTS | 4

Course Content

Basic and fundamental principles of organic chemistry, overview of the properties and
characteristics of organic molecules, key reactions, reaction mechanisms: structure,
nomenclature, occurrence and uses of main classes of organic compounds; functional groups and
their interconversion; character of chemical bonding; stereochemistry; structure and reactivity;
acid/base reactions, resonance, inductive and steric effects; reaction mechanisms, nucleophilic
and electrophilic reaction mechanisms; molecular rearrangements; radical reactions; organic
synthesis. Petroleum and Petrochemicals: origin and classification of petroleum; types of crude
oil; refining of petroleum; cracking; knocking, Octane number and factors affecting it. Gasoline,
Diesel and biodiesel. Synthetic petrochemical.

Used in Program / Level

Program Name or requirement Study Level

Materials Engineering Programs 1

Assessment Criteria

Student Activities Mid-Term Exam Practical Exam Final Exam

25% 25% 10% 40%
PHM142 Reaction Kinetics and Chemical Analysis 3CH
Prerequisites Introduction to Organic Chemistry
Number of weekly Contact Hours
Lecture Tutorial Laboratory

3 0 1

Required SWL 125 Equivalent ECTS 5

Course Content

General concepts of equilibrium based on methods of detection, determination, and separation;
equilibrium in aqueous and non-aqueous media; graphical presentation of equilibrium data;
conditional equilibrium constants and alpha coefficients: analytical implications; generalities of
kinetic methods of analysis. Reaction rates in chemical analysis. Introduction to instrumental
methods of analysis, with emphasis upon electrometric and spectroscopic techniques and
instruments. Includes sampling procedures, requirements of reagents and standards, and
evaluation of errors.

Used in Program / Level

Program Name or requirement Study Level

Materials Engineering Program 1

Assessment Criteria

Student Activities

Mid-Term Exam

Practical Exam

Final Exam

25%

25%

10%

40%
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PHM241 Electrochemistry 3CH
Prerequisites Engineering Chemistry
Number of weekly Contact Hours
Lecture Tutorial Laboratory
3 0 1
Required SWL ‘ 125 | Equivalent ECTS | 5

Course Content

Electrochemistry basics and concepts, conductivity and interaction in ionic systems, potential and
structure at phase boundaries, potentials and currents, electrode reaction mechanisms,
electrolyte systems, galvanic elements, analytical applications, spectrometry, photochemistry,
applications of electrochemistry batteries, corrosion, electroplating, electrochemistry of

polymers, etc.).

Used in Program / Level

Program Name or requirement

Study Level

Materials Engineering Program 2
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam

25% 25% 10% 40%
PHM242 Polymer Chemistry ‘ 3CH
Prerequisites Reaction Kinetics and Chemical Analysis
Number of weekly Contact Hours
Lecture Tutorial Laboratory

3 0 1

Required SWL \ 125 | Equivalent ECTS | 5

Course Content

Introduction to polymers, nomenclature and classification of polymers, raw materials for
production of synthetic polymers, natural polymers, polymer structure, molecular weight and
molecular weight distribution, chemical formation of polymers: polymerization, poly-
condensation, polyaddition, commercial polymerization. Degradable polymers, stereo-regular
polymers, copolymers, Aramids, the latest in polyamides, polyurethanes and commercial

polymers

Used in Program / Level

Program Name or requirement

Study Level

Materials Engineering Program 2
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam

25%

25%

10%

40%
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E2. Courses offered by Design and Production Engineering Department
(MDP)

The Design and Production Engineering Department is responsible for teaching courses that serve
the following programs:

ok wnNPE

Several Basic Engineering courses as a Faculty Requirement.

Several Basic Mechanical Engineering courses as a Mechanical Discipline Requirement.
Design and Production Engineering Program.

Materials Engineering Program.

Manufacturing Engineering Program.

Energy and Renewable Energy Engineering Program.

Table 44 List of specializations at the Design and Production Engineering Department.

Specialization
Graduation Projects
Design and Dynamics
Industrial Engineering
Material Engineering
Manufacturing

olnNnwik| o

The following abbreviations are the legend for the courses table.

Lvl
CH
ECTS
SWL
Lec
Tut
Lab
TT

UR
FR
DR
PR

SA
MT
PE
FE

Level

Credit Hour

European Credit Transfer System
Student Work Load

Lectures

Tutorials

Laboratory

Total

University Requirement
Faculty Requirement
Discipline Requirement
Program Requirement

Student Activities
Mid-Term Exam
Practical Exam
Final Exam
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Table 45 List of MDP courses.

4 | | code Course Title Credits and SWL| Contact Hours Classification | Assessment (%) Prerequisites

CH|ECTS | SWL | Lec [ Tut [ Lab | TT [UR| FR [DR| PR | SA | MT | PE | FE
0. Graduation Projects

1 401 |Mechanical Design & Production Graduation Pr. (1) | 3 6 150 | 1 0 6 | 7 x |50 O | O |50 Elect.(1)

2 4 402 |Mechanical Design & Production Graduation Pr. (2) | 3 6 150 | 1 0 6 | 7 x |50 0 | O |50 | MDP401

3 403 |Materials Engineering Graduation Project (1) 3 6 150 | 1 0 6 | 7 x |60 O | O |40 | MDP354

4 404 | Materials Engineering Graduation Project (2) 3 6 150 | 1 0 6 | 7 x |60 O | O |40 | MDP403

1. Design and Dynamics

5 0 011 |Engineering Drawing 3 6 150 | 1 3 2 | 6 X 40| 20 | 0 |40

6 1 111 | Mechanical Engineering Drawing 3 6 150 | 1 3 2 | 6 X 20| 20 | 10|50 | MDPO11

7 112 | Machine Construction 3 5 125 | 2 2 0|4 X 25| 25| 0 | 50| PHMO031 | MDP111

8 ) 211 |Machine Elements Design 4 8 200 | 3 2 2 |7 X 40| 20 | O |40 | MDP112

9 212 | Mechanics of Machines 4 6 150 | 3 3 1|7 X 25|15 | 0 |60 | PHM131

10 3 311 |Mechanical Vibrations 4 7 175 | 3 2 1|6 X 25|15 | 0 | 60 | PHMO032

11 312 |Mechanical System Design 3 5 125 | 2 2 2 | 6 x |60 O | O |40| MDP211

12 411 |Introduction to Finite Elements 3 5 125 | 2 2 0|4 x |50 20 | O |30| PHM112 | MDP112

13 412 | Noise & Vibration Control 3 5 125 | 2 2 1|5 x 20| 20 | O | 60 | MDP312

14 | 4 413 | Design Optimization 3 5 125 3 1 1 5 x (20| 20 | 20|40 | PHM112 | MDP211

15 414 | Product Design & Development 3 5 125 | 2 2 2 | 6 x |40| 20 | O |40

16 415 |Selected Topics in Mechanical Design 3 5 125 | 2 2 1|5 x |40 20 | O |40 | MDP312
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4 | | code Course Title Credits and SWL| Contact Hours Classification | Assessment (%) P S
CH|ECTS| SWL | Lec [ Tut [ Lab | TT [UR| FR [DR| PR | SA | MT | PE | FE

3. Industrial Engineering

17 231 |Engineering Economy 2 4 100 | 2 1 0|3 35125 | 0 |40

18 | 2 232 | Industrial Project Management 2 4 100 | 2 1 0|3 35125 | 0 |40

19 233 | Work Study and Plant Layout 4 5 125 | 3 2 0 |5 x [35]| 25 | 0 |40 | PHM111

20 331 |Maintenance Planning and Scheduling 2 4 100 | 2 1 0|3 X 35125 | 0 |40

21 332 | Work Study 3 6 150 | 2 2 0|4 X 35| 25 | 0 |40 | PHM111

22 3 333 | Operations Research 3 6 150 | 2 2 0 |4 35|25 | 0 |40 | PHMO13 | PHM111

23 334 | Principles of Operations Management 3 5 125 | 2 2 0| 4 x |35| 25 | O |40 | MDP331

24 335 |Production Planning and Scheduling 3 6 150 | 2 2 1|5 x |35]| 25 | 0 |40 | MDP334

25 336 |Facilities Layout and Design 3 5 125 | 2 2 0| 4 x |35| 25 | O |40 | MDP233

26 431 | Operations Management 3 6 150 | 2 2 0|4 x (35| 25 | O |40 | MDP331

27 432 | Facilities Planning 3 7 175 | 2 2 0| 4 x |35| 25 | 0 |40 | MDP332 | MDP333

28 433 |Quality Control 3 5 125 | 2 2 0|4 X [35| 25 | 0 |40 | PHM111

29 434 | Quality Systems & Assurance 3 5 125 | 2 2 0 |4 x (35| 25 | 0 |40 | PHM111

30 435 | Industrial Systems Modeling& Simulation 3 5 125 | 2 0 3|5 X 50| 0 |[50| O | MDP431 | MDP432

31| 4 436 | Production Planning & Control 3 5 125 | 2 2 0|4 x [35]| 25 | 0 |40 | MDP431

32 437 |Ergonomics 3 5 125 | 2 2 0|4 x |35| 25 | 0 |40 | MDP332

33 438 |Simulation of Manufacturing Systems 3 6 150 | 2 0 3|5 x |35| 25 | O |40 | MDP332 |/MDP233

34 439 | Lean Manufacturing Systems 3 5 125 | 2 2 0 |4 x |35 25 | 0 |40 | MPD334

35 440 |Quality Assurance and Six Sigma 3 5 125 | 2 2 0|4 x [35]| 25 | 0 |40 | PHM111

36 441 |Industrial Technologies 2 4 100 | 2 1 0|3 x |50| 10 | O |40 | MDP233

5. Material Engineering

37 151 |Structures & Properties of Materials 2 4 100 | 2 1 114 X 25| 25 | 10|40 | PHMO41

38| 1 152 |Metallurgy & Material Testing 3 5 125 | 3 1 1|5 X 10| 10 | 20|60 | MDP151

39 153 | Crystalline Structures of Materials 3 5 125 | 2 2 0| 4 x | 25| 25 |10 |40 | MDP151

40 251 |Casting & Welding (1) 3 4 100 | 2 2 1|5 X 20| 10 |10 |60 | MDP152

41 252 |Casting & Welding (2) 2 4 100 | 2 0 2 | 4 35|25 | 0 |40 | MDP081 | MDP152

42 254 | Thermodynamics of Materials 3 5 125 | 2 2 2 | 6 25| 25 | 10|40 | MEP111

43 | 2 255 | Materials Testing and Behavior 3 6 150 | 2 2 2 | 6 25| 25 | 10|40 | MDP151

44 256 | Phase Transformation and Heat Treatment 3 5 125 | 2 2 2 |6 x |25| 25 |10 |40 MDP152 MEP212

/MDP153/
45 257 | Materials for Advanced Manufacturing Technology 4 100 | 2 1 1|4 x [25] 25 | 10|40 | MDP183
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4 | | code Course Title Credits and SWL| Contact Hours Classification | Assessment (%) P S
CH | ECTS | SWL | Lec | Tut | Lab | TT |UR| FR|DR| PR |SA | MT | PE | FE

46 351 |Industrial Furnaces and Heat Treatment 2 4 100 | 2 1 0|3 x |35| 25 | 0 |40 | MDP152

47 353 | Polymer Materials 3 5 125 | 3 0 2 |5 X |25| 25 |10 |40 | MDP151 | PHM242

48 | 3 354 |Industrial Project 3 6 150 | 1 0 6 | 7 x |60| O | O |40 | MDP255 | MDP256

49 355 | Modern Ferrous and Non-Ferrous Making 2 4 100 | 2 1 0|3 x |35] 25 | O |40 | MDP254 | MDP256

50 356 |Glass, Ceramics, and Binding Materials 3 5 125 | 2 2 0 | 4 X |35 25 | 0 |40 | MDP153

51 451 | Failure Analysis 3 5 125 3 0 1 4 x (10| 10 | 20|60 | MDP151

52 452 | Material and Process Selection 3 5 125 | 3 0 1|4 x | 10| 10 | 20|60 | MDP151

53 453 | Composites Technology 3 5 125 | 3 0 1|4 x |10 10 |20 | 60 | MDP151

54 454 | Corrosion 3 5 125 3 0 1 4 x (10| 10 | 20| 60 | MDP151

55 455 |Renewable Materials 3 5 125 | 2 2 2 |6 x |50| 10 | O |40

56 456 | Petrochemicals and Polymer Products 2 4 100 | 2 1 0|3 x |35| 25 | 0 |40 | PHM141

57 457 | Extractive Metallurgy 3 5 125 2 2 0 4 x (35| 25 | O |40 | MDP183 | MDP256

58 459 | Corrosion Control and Cathodic Protection 3 5 125 | 2 2 0|4 x |35| 25 | O |40 | MDP451 | MDP454

59 460 |Non-destructive Testing of Materials (1) 3 5 125 | 2 2 0|4 x |35| 25 | O |40 | MDP255

60 461 |Non-destructive Testing of Materials (2) 3 5 125 | 2 2 0|4 x [35] 25 | 0 |40 | MDP460

61 | 4 462 | Polymeric Processing Techniques 3 5 125 | 2 2 0 |4 x (35| 25 | O |40 | MDP353

62 463 | Materials for Energy Solution 3 5 125 | 2 2 0 |4 x (35| 25 | O |40 | MEP212 | MDP353

63 464 | Surfactants and lubricating Materials 3 5 125 | 2 2 0|4 x [35]| 25 | 0 |40 | MEP212 | MDP353

64 465 |Rubber and Sealing Materials 3 5 125 | 2 2 0|4 x |35| 25| 0 |40 | MEP212 | MDP353

65 467 |Polymer Testing 3 5 125 | 2 2 0|4 x |35| 25 | 0 |40 | MDP353

66 468 | Materials Characterization 3 5 125 | 2 2 0| 4 x |35| 25 | 0 |40 | MDP255

67 469 | Glasses Materials and Technology 3 5 125 | 2 2 0|4 x [35]| 25 | 0 |40 | MDP356

68 470 |Ceramic Materials and Technology 3 5 125 | 2 2 0|4 x [35]| 25 | 0 |40 | MDP356

69 471 |Binding Materials and Technology 3 5 125 | 2 2 0| 4 x |35| 25 | O |40 | MDP356

70 472 | Biomedical Materials 3 5 125 | 2 2 0|4 x |35| 25 | O |40 | MDP356

71 473 | Introduction to Nano technology 3 5 125 | 2 2 0| 4 x |35| 25 | 0 |40 | PHM121
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4 | | code Course Title Credits and SWL| Contact Hours Classification | Assessment (%) P S
CH|ECTS| SWL | Lec [ Tut [ Lab | TT [UR| FR [DR| PR | SA | MT | PE | FE

8. Manufacturing

72 | O 081 |Production Engineering 3 5 125 | 2 0 3|5 X 25| 15 |10|50

73 181 |Manufacturing Technology (1) 3 5 125 | 3 0 2 |5 X 20| 25 | 15|40 | MDP081

74 | 1 182 | Metal Forming Theory and Processes 3 6 150 | 2 1 3|6 x |35] 25 | 0 |40 | MDP081 | MDP151

75 183 | Manufacturing Technologies 4 6 150 | 3 2 2 |7 x [ 25| 25 | 10|40 | MDP081

76 ) 281 | Metal Cutting Theory and Technologies 4 8 200 | 3 1 3|7 x |35| 25 | O |40 | MDP081

77 282 | Non-Conventional Processing 2 4 100 | 2 0 2 | 4 x (35| 25 | O |40 | MDP182 | PHMO041

78 381 |Theory of Metal Forming 3 5 125 | 2 2 1|5 x |35| 25 | O |40 | MDP181

79 382 |Theory of Metal Cutting 3 5 125 | 2 2 1|5 x |35| 25 | O |40 | MDP181

80 383 |Metal Forming Technology, Machines and Dies 3 5 125 | 2 2 1|5 x |35| 25 | O |40 | MDP181

81| 3 384 | Metal Cutting Machines and Technology 3 6 150 | 2 2 2 | 6 x |35| 25 | 0 |40 | MDP181 | MDP211

82 385 | Manufacturing Processes 2 4 100 | 2 1 114 x (35| 25 | O |40 | MDP182 | MDP281

83 386 |Computer Aided Manufacturing 3 6 150 | 2 0 3|5 x |35| 25 | O |40 | MDP281

84 387 |Metrology 3 5 125 | 2 0 3 5 x (20| 25 | 15|40 | MDP281

85 481 |Design of Tools & Production Facilities 3 4 100 | 2 2 0|4 x [35]| 25 | 0 |40 | MDP382

86 482 | Metrology & Measuring Instruments 4 8 200 | 3 0 518 x |20 25 | 15|40

87 483 | Computerized Numerical Controlled Machines 2 4 100 | 2 1 1|4 x [35]| 25 | 0 |40 | MDP382

88 484 | Product Life Cycle Management 3 5 125 | 2 1 2 |5 x [35]| 25| 0 |40

89 485 | Advanced Topics in CNC Machine Tools 3 5 125 | 2 2 1|5 x |60 O | O |40 | MDP483

90 486 |Selected Topics in Manufacturing 3 5 125 | 2 1 2 |5 x |60 0 | 0|40

91 487 | Computer Integrated Manufacturing 3 5 125 | 2 2 1|5 x |35 25 | 0 |40 | MDP483

92 | 4 488 | Advanced Manufacturing Technology 3 5 125 | 2 2 0|4 x [35] 25| 0|40

93 489 |Selected Topics in Forming 3 5 125 | 2 1 2 |5 x |60 O | 0|40

94 490 |Die Design 3 6 150 | 2 3 0 5 x (35| 25 | O |40 | MDP281 | MDP211

95 491 | Design of Jigs and Fixtures 2 6 150 | 2 2 0| 4 x |35| 25 | 0 |40 | MDP211 | MDP385

96 492 | Advanced Manufacturing Systems 3 6 150 | 2 2 1|5 x |35| 25 | O |40 | MDP387

97 493 | Additive Manufacturing 3 5 125 | 2 2 0| 4 x |35| 25 | O |40 | MDP462

98 494 |Advanced Manufacturing Technology & 3| 5 [1253|1]1]s x | 25| 25 | 10|40 | MDP181 |/MDP183/

Prototyping
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E2.0Graduation Projects

MDP401 Design and Production Engineering Graduation Projects (1) ‘ 3CH
Prerequisites Concentration Elective (1)
Number of weekly Contact Hours
Lecture Tutorial Laboratory
1 0 6
Required SWL \ 150 | Equivalent ECTS | 6

Course Content

Identification of a real life problem related to the program in general and the concentration in
specific, Setting the overall objectives of the project and specific objectives of Project(1),
Collecting data from the field, market and/or literature, Proposing engineering solutions,
Developing conceptual ideas/designs, Conducting preliminary analyses, Comparing different ideas
based on technical aspects, Selection of the solution approach.

Used in Program / Level

Program Name or requirement Study Level
Design and Production Engineering Program 4
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
50% 0% 0% 50%
MDP402 Design and Production Engineering Graduation Projects (2) | 3CH
Prerequisites Design and Production Engineering Graduation Projects (1)
Number of weekly Contact Hours
Lecture Tutorial Laboratory
1 0 6
Required SWL | 150 | Equivalent ECTS | 6

Course Content

Setting the specific objectives of Project(2), Implementation of the solution(s) proposed in Project
(1), Conducting necessary analyses, Developing necessary drawings, calculations, and models,
Selecting appropriate materials, Using contemporary software tools, manufacturing of physical
prototypes or physical models if necessary, testing and validation of the developed systems,
Estimation of costs and necessary resources, Technical reporting of the project, Presenting the
project activities and outcomes.

Used in Program / Level

Program Name or requirement Study Level
Design and Production Engineering Program 4
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
50% 0% 0% 50%
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MDP403 Materials Engineering Graduation Project (1) 3CH

Prerequisites Industrial project
Number of weekly Contact Hours
Lecture Tutorial Laboratory
1 0 6
Required SWL ‘ 150 | Equivalent ECTS | 6

Course Content

Under supervision, the student should approach his graduation project within his Senior year. The
purpose of this graduation project is to provide students with an opportunity to engage in an
activity that will allow them to demonstrate their ability to apply the knowledge and skills they
have gained throughout their years in the educational system. The project is designed to ensure
that students are able to apply, analyze, synthesize, and evaluate information and to
communicate significant knowledge and understanding. Problems/ topics to be considered should
be materials engineering oriented, in any of the related disciplines offered by the faculty.

Used in Program / Level

Program Name or requirement Study Level
Materials Engineering Program 4
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
60% 0% 0% 40%
MDP404 Materials Engineering Graduation Project (2) 3CH
Prerequisites Materials Engineering Graduation Project(1)
Number of weekly Contact Hours
Lecture Tutorial Laboratory
1 0 6
Required SWL 150 Equivalent ECTS | 6

Course Content

This graduation project may be seen as a continuation of the first part (MDP 491: Graduation
Project (1)) of a major topic, or it might be a new subject that the student is considering proving
his competence in materials engineering practice.

Used in Program / Level

Program Name or requirement Study Level
Materials Engineering Program 4
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
60% 0% 0% 40%
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E2.1 Design and Dynamics Courses

MDPO11 Engineering Drawing ‘ 3CH

Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory

1 3 2

Required SWL \ 150 | Equivalent ECTS | 6

Course Content

Engineering drawing techniques and skills. Conventional lettering and dimensioning. Geometric
constructions. Theories of view derivation. Orthographic projection of engineering bodies.
Derivation of views from isometric drawings and vice versa. Derivation of views and sections from
given views. Sectioning views: (half, removed, rotates, offset and partial sectioning). Introduction
of assembly drawing. Computer aided drafting (CAD).

Used in Program / Level

Program Name or requirement Study Level
Faculty Requirement 0
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
40% 20% 0% 40%
MDP111 Mechanical Engineering Drawing ‘ 3CH
Prerequisites Engineering Drawing
Number of weekly Contact Hours
Lecture Tutorial Laboratory
1 3 2
Required SWL \ 150 | Equivalent ECTS | 6

Course Content

In the tutorial these contents will be covered: Introduction to Machine parts and assembly
drawing, Types of threaded fasteners and washers, Internal and external Thread Standards,
definitions and drawings, Bearing drawings, types of fittings, Fits and Tolerances, Geometrical
Tolerances, Surface Finish. Exercises on assembly drawings such as: crane hook, stuffing box,
valves, grinding wheel drive, worm and worm gear, machine vice, hand press, transmission shaft,
...,etc.

In the Lab. These contents will be covered: Introduction to solid modeling on a CAD software such
as Solidworks, Inventor, or any other CAD, Sketcher workbench, Solid workfeatures: applied
features, pattern features, fillets, design tables. 3D Modeling techniques;3D Part design,
Parametric part design. 3D Assembly. 3D animation. Drafting and 2D drawings: basics, cross
sections, dimensions, fits and tolerance. Sheet metal design; Weldmentfeatures.

Used in Program / Level

Program Name or requirement Study Level
Mechanical Engineering Requirement 1
Energy and Renewable Energy Engineering Program 1
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
20% 20% 10% 50%
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MDP112 Machine Construction ‘ 3CH

Prerequisites Mechanical Engineering Drawing, Statics

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 2 0

Required SWL ‘ 125 | Equivalent ECTS |

Course Content

Loading Diagrams, General concepts of Stress and Strain, Types of Stresses (Normal Stresses and
Shear Stresses), Combined Stresses, Theories of Elastic Failure, Safety Factor.

Constructional details as affected by manufacturing, assembly, and strength considerations,
Connections (Centering, Flanged, Riveted, Keyed, Splined, Screwed), Power Screw and its joints,
Seals, Springs, Stress Concentrations, Reverse Engineering.

Used in Program / Level

Program Name or requirement Study Level

Mechanical Engineering Requirement 2

Energy and Renewable Energy Engineering Program 2

Assessment Criteria

Student Activities

Mid-Term Exam

Practical Exam

Final Exam

25%

25%

0%

50%

MDP211

Machine Elements Design

| 4cH

Prerequisites

Machine Construction

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

3

2

2

Required SWL

\ 200

| Equivalent ECTS |

Course Content

Introduction to Design Concepts, General Concepts of (Deflection, Buckling and Thermal Stresses),
Design for Fatigue, Design of Machine Elements (Bolts, Power Screws, Rivets, Keys, Welded Joints,
Springs), Design of Power Transmission Elements (Shafts, Couplings, Gears, Belt Drives, Chain
Drives), Selection of Bearings, Design of Pressure Cylinders. Use of interactive Finite Element
computer programs for problem solving is illustrated and used.

Used in Program / Level

Program Name or requirement Study Level

Mechanical Engineering Requirement 2

Energy and Renewable Energy Engineering Program 4
Assessment Criteria
Student Activities Mid-Term Exam Practical Exams Final Exam
40% 20% 0% 40%
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MDP212 Mechanics of Machines ‘ 4 CH

Prerequisites Rigid Body Dynamics

Number of weekly Contact Hours

Lecture Tutorial Laboratory

3 3 1

Required SWL ‘ 150 | Equivalent ECTS | 6

Course Content

Mechanisms:Definitions,open-chain systems, closed-chain systems constraints, degrees of
freedom, reference frames, inversions of four linkage (lower pair) mechanisms, slotted lever
mechanism, steering mechanisms, inversions of mechanisms,Hook’s joint, and synthesis of
mechanisms.

Kinematics:Kinematics of rigid bodies, position analysis, velocity analysis, acceleration analysis,
rotation representations, Euler angles,rotation matrix, homogeneous transformation matrix,
direct and inverse kinematics.

Dynamics:Equilibrium of machines, D’Alembert’s principle, force analysis, power analysis, Friction
and inertia-effects, center of percussion, flywheel design.

Kinetics of single degree of freedom mechanisms: Free body diagrams, Static equilibrium,
Equation of motion.

Cams:Types of cams, types of followers, kinematics and kinetics of cam.

Gears: Concept of gear motion transmission, gear geometry and gear trains.

Used in Program / Level

Program Name or requirement Study Level

Mechanical Engineering Requirement 2

Assessment Criteria

Student Activities Mid-Term Exam Practical Exam Final Exam
25% 15% 0% 60%
MDP311 Mechanical Vibrations | 4 CH
Prerequisites Dynamics
Number of weekly Contact Hours
Lecture Tutorial Laboratory
3 2 1
Required SWL 175 | Equivalent ECTS | 7

Course Content

Introduction, Vibration of single degree of freedom systems (free, damped, forced), Vibration
isolation, Vibration of two degree of freedom systems (free, forced), Vibration absorber, Torsional
vibrations (free, forced), Equivalent torsional systems: Geared system, Crank system, Multi-
degree-of-freedom systems, Continuous systems: bending of shafts, analytical solution, balancing

of rotary mass,Whirling of shafts, Vibration measurements.

Used in Program / Level

Program Name or requirement Study Level
Mechanical Engineering Requirement 3
Assessment Criteria

Student Activities Mid-Term Exam Practical Exam Final Exam

25%

15%

0%

60%
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MDP312 Mechanical System Design 3CH

Prerequisites Machine Elements Design, Hydraulics and Pneumatics

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 2 2

Required SWL ‘ 125 | Equivalent ECTS | 5

Course Content

Project work (mainly an industrial problem with focus on detail design in a system
context).Innovation, creativity and patent. Information sources and search, benchmarking. The
product development process, project planning. Requirement specification, QFD. Concept
development, functions-means tree, concept selection. Detail design, considering environmental
effects, material selection, ergonomics. Solid mechanics for modeling and dimensioning (both
using FEM and analytical). Manufacturing documents (detail drawings including manufacturing
tolerances).Assembling, testing, evaluation, redesign. Presentation and communication, both
orally and in different form of written documentation.

Used in Program / Level

Program Name or requirement Study Level

Design and Production Engineering Program requirement 3

Assessment Criteria

Student Activities Mid-Term Exam Practical Exam Final Exam
60% 0% 0% 40%
MDP411 Introduction to Finite Elements 3CH

Prerequisites Differential Equations and Numerical Analysis, Machine Construction

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 2 0

Required SWL 125 Equivalent ECTS 5

Course Content

Overview and Introduction to Variational Methods, Bar Problem, Truss problem, Two dimensional
plate problem: Plane stress, Plane strain, Numerical integration, Beam bending problem, Buckling
of beams, MATLAB programming of all problems, FE Applications Using Software Packages,
Eigenvalue Problems (Structural Dynamics/Buckling of Beams)

Used in Program / Level

Program Name or requirement Study Level

Design and Production Engineering Program concentration

Assessment Criteria

Student Activities

Mid-Term Exam

Practical Exam

Final Exam

50%

20%

0%

30%
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MDP412

Noise and Vibration Control

3CH

Prerequisites

Mechanical Vibrations

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

2

2

1

Required SWL ‘ 125 | Equivalent ECTS

Course Content

Introduction, fields of application, effect of sound and vibration on man and equipment.
Fundamental Concepts, Signal Analysis and Measurement Techniques, Vibrations of simple
mechanical systems, Continuous systems in 1D, and mode shapes, Introduction to 2-dimensional
systems, Building Acoustics and sound propagation outdoors, Sound in Ducts and Flow induced
vibrations, Principles of noise and vibration control, Study of the sound and vibration of selected
machines, Standards and Regulations.

Used in Program / Level

Program Name or requirement Study Level

Design and Production Engineering Program concentration

Assessment Criteria

Student Activities Mid-Term Exam Practical Exam Final Exam
20% 20% 0% 60%
MDP413 Design Optimization 3CH

Prerequisites

Differential Equations and Numerical Analysis, Machine Elements Design

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

3

1

1

Required SWL ‘

125

| Equivalent ECTS |

Course Content

Principles of optimization in design process, design variables, objective functions, constraints,
optimization problem formulation, optimality criteria and conditions, single-variable optimization,
graphical optimization, multivariable optimization without constraints and with constraints,
Linear, quadratic, nonlinear and dynamic programming optimization problems. Evolutionary
design algorithms for global optimization such as genetic algorithm. Structural Optimization: size
optimization, Shape optimization, Topology optimization. Automated design optimization and
design exploration. All design optimization examples in this course will be on mechanical
structures and machine elements such as cantilevers, beams, coil springs, shafts, pressure vessels,

bars, trusses, cross section shapes ...etc.

Used in Program / Level

Program Name or requirement Study Level
Design and Production Engineering Program concentration 4
Assessment Criteria

Student Activities Mid-Term Exam Practical Exam Final Exam

20%

20%

20%

40%

Page | 216



MDP414 Product Design and Development ‘ 3CH

Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 2 2

Required SWL ‘ 125 | Equivalent ECTS | 5

Course Content

Design Methodologies, Product Development Process, Task Clarification, Generic Design Process
(Conceptual, Embodiment, Detail, Robust, Modular, System), Design for X, DFM, DFA, DFMA,
Product Design and Development — Case Studies.

Used in Program / Level

Program Name or requirement Study Level

Design and Production Engineering Program concentration 4

Assessment Criteria

Student Activities Mid-Term Exam Practical Exam Final Exam

40% 20% 0% 40%

MDP415 Selected topics in Mechanical Design ‘ 3CH

Prerequisites Mechanical System Design

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 2 1

Required SWL | 125 | Equivalent ECTS | 5

Course Content

Contemporary topics in mechanical design, Multi-objective design, Design for X, Design
optimization, Innovation in mechanical design, software and hardware tools for mechanical
design, Design standardization, etc.

Used in Program / Level

Program Name or requirement Study Level
Design and Production Engineering Program concentration 4
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
40% 20% 0% 40%
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E2.3Industrial Engineering Courses

MDP231 Engineering Economy ‘ 2CH

Prerequisites

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 1 0

Required SWL 100 | Equivalent ECTS | 4

Course Content

Origins of engineering economy, Principles of engineering economy, Design and manufacturing
processes and EE, Cost estimation and cost terminology, Accounting, Balance sheet, Profit loss
statement, Concept of equivalence, Money time relationships, Simple and compound interest
rates, Single amounts and uniform series, Increasing and decreasing gradient, Application of
money, Time relationships, Present value, Internal rate of return, External rate of return, Payback
period, Evaluation of alternatives for different useful life and study period, Depreciation methods,
Replacement analysis, Determination of the economic life of challenger and defender, Engineering
economy techniques for evaluation of public projects.

Used in Program / Level

Program Name or requirement Study Level

Faculty Requirement Elective

Assessment Criteria

Student Activities Mid-Term Exam Practical Exam Final Exam
35% 25% 0% 40%
MDP232 Industrial Project Management ‘ 2CH
Prerequisites
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 1 0
Required SWL 100 Equivalent ECTS | 4

Course Content

Definitions used in project management, The project life cycle, Project stages, Relationships and
responsibilities of the different project parties, Work Breakdown Structure (WBS) and Linear
Responsibility Chart (LRC), Project Scheduling, Network planning: Activity on arrow, Activity on
node, CPM, PERT, Progress monitoring, Project crashing, Progress curves, Resource allocation and
levelling. Project productivity, Quality management.

Used in Program / Level

Program Name or requirement Study Level

Faculty Requirement Elective

Assessment Criteria

Student Activities

Mid-Term Exam

Practical Exam

Final Exam

35%

25%

0%

40%
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MDP233

Work Study & Plant layout

4 CH

Prerequisites

Probability and Statistics

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

3

2

0

Required SWL ‘

150

| Equivalent ECTS |

Course Content

Productivity: Factors affecting productivity and role of management, Introduction to work study:
Objectives, Techniques applied, Method study techniques: Charts and diagrams, Critical
Developing new methods,
measurements: Direct and indirect methods, Relaxation allowances and calculation of standard
time, Learning curves: Concept, Application in work study and determination of standard time,
workers incentives. Plant layout objectives and requirement, Work station layout, SLP, Setting the

examination and analysis,

Layout.

Measures

and

controls, Work

Used in Program / Level

Program Name or requirement

Study Level

Manufacturing Engineering Program 2
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam

35% 25% 0% 40%
MDP331 Maintenance Planning and Scheduling 2CH
Prerequisites
Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 1 0

Required SWL 100 Equivalent ECTS 4

Course Content

Introduction and concepts in maintenance management, Maintenance organization, Types of
maintenances: preventive, predictive, programed, emergency, repair, etc. Maintenance planning
and scheduling, spare parts management and control.
maintenance information system, maintenance cost, maintenance safety. Different approaches to
evaluate Overall Equipment Effectiveness (OEE) and understanding Six Major Equipment Losses.

Total Productive

Maintenance (TPM),

Used in Program / Level

Program Name or requirement Study Level
Mechanical Engineering Requirement Elective 3
Assessment Criteria

Student Activities Mid-Term Exam Practical Exam Final Exam

35%

25%

0%

40%
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MDP332 Work Study

| 3CH

Prerequisites

Probability and Statistics

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

2

2

0

Required SWL \

150

| Equivalent ECTS |

Course Content

Productivity: Factors affecting productivity and role of management, Introduction to work study:
Objectives, Techniques applied, Method study techniques: Charts and diagrams, Critical
Developing new methods,
measurements: Direct and indirect methods, Relaxation allowances and calculation of standard
time, Learning curves: Concept, Application in work study and determination of standard time,

examination and analysis,

workers incentives

Measures

and

controls, Work

Used in Program / Level

Program Name or requirement

Study Level

Design and Production Engineering Program

Assessment Criteria

Student Activities

Mid-Term Exam

Practical Exam

Final Exam

35%

25%

0%

40%

MDP333

Operations Research

| 3CH

Prerequisites

Mathematics (2), Probability and Statistics

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

2

2

0

Required SWL \

150

| Equivalent ECTS |

Course Content

Linear programming: Formulation, Graphical solution, Simplex method, and Duality and sensitivity
algorithm, Assignment
transshipment problem, Network models: Minimal spanning tree algorithm, Shortest route

analysis, Transportation

models:

Transportation

problem and Maximum flow problem, Branch and bound algorithm,

problem and

Used in Program / Level

Program Name or requirement Study Level
Design and Production Engineering Program 3
Assessment Criteria

Student Activities Mid-Term Exam Practical Exam Final Exam

35%

25%

0%

40%
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MDP334 Principles Operations Management ‘ 3CH

Prerequisites Engineering Economy

Number of weekly Contact Hours

Lecture Tutorial Laboratory

3 2 0

Required SWL ‘ 175 | Equivalent ECTS | 7

Course Content

Competitiveness, Strategy and Productivity, Forecasting and time series analysis (qualitative
techniques: Sales force polling, Customers’ opinion, Delphi technique, Quantitative techniques:
Smoothing methods, Averaging Methods, Linear regression), Product and service design, Capacity
planning (defining capacity, rough-cut capacity planning, detailed capacity planning), Aggregate
production planning,

Used in Program / Level

Program Name or requirement Study Level
Manufacturing Engineering Program 3
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
35% 25% 0% 40%
MDP335 Production Planning and Scheduling ‘ 3CH
Prerequisites Principles of Operations Management
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 2 1
Required SWL \ 150 | Equivalent ECTS | 6

Course Content

Inventory management and control (determining optimal order quantity, optimal production
quantity, safety stock), Materials requirement planning, Enterprise resources planning, Production
scheduling and sequencing, Assembly line balancing.

Used in Program / Level

Program Name or requirement Study Level
Manufacturing Engineering Program 4
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
35% 25% 0% 40%
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MDP336 Facilities Layout and design 3CH

Prerequisites Work Study and Plant Layout

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 2 0

Required SWL ‘ 125 | Equivalent ECTS | 5

Course Content

Introduction to production systems, Types and characteristics of production systems, Product and
Process design, Quantitative and qualitative data, Number of machines and manpower,
Quantitative and qualitative techniques for construction of initial layout, improvement layout
techniques, Computerized layout techniques, Single facility location problem, Assembly line
balancing,Warehouse design, Introduction to materials handling equipment and systems, Setting
the facility plan, Lighting and environmental considerations, factories utilities, office layout and
labor services.

Used in Program / Level

Program Name or requirement Study Level

Manufacturing Engineering Program Elective 3

Assessment Criteria

Student Activities Mid-Term Exam Practical Exam Final Exam
35% 25% 0% 40%
MDP431 Operations Management 3CH
Prerequisites Engineering Economy
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 2 0
Required SWL ‘ 150 | Equivalent ECTS 6

Course Content

Forecasting and time series analysis (qualitative techniques: Sales force polling,, Customers’
opinion, Delphi technique, Quantitative techniques: Smoothing methods, Averaging Methods,
Linear regression), Capacity planning(defining capacity, rough-cut capacity planning, detailed
capacity planning), Aggregate production planning, Inventory management and control
(determining optimal order quantity, optimal production quantity, safety stock), Materials
requirement planning, Work loading and scheduling.

Used in Program / Level

Program Name or requirement Study Level

Design and Production Engineering Program 4

Assessment Criteria

Student Activities Mid-Term Exam Practical Exam Final Exam

35% 25% 0% 40%
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MDP432 Facilities Planning 3CH

Prerequisites Work Study, Operations Research
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 2 0
Required SWL ‘ 175 | Equivalent ECTS | 7

Course Content

Introduction to production systems, Types and characteristics of production systems, Types of
layouts, Advantages and disadvantages of each, Layout objectives, Types of layout data,
Quantitative and qualitative data, Construction of flow matrix, Construction of activity
relationship chart, Space determination, Number of machines and manpower, Quantitative and
qualitative techniques for construction of initial layout, improvement layout techniques,
Computerized layout techniques, Evaluation of solutions and selection of the optimum, Single
facility location problem, Introduction to materials handling equipment and systems

Used in Program / Level

Program Name or requirement Study Level
Design and Production Engineering Program 4
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
35% 25% 0% 40%
MDP433 Quality Control 3CH
Prerequisites Probability and statistics
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 2 0
Required SWL ‘ 125 Equivalent ECTS 5

Course Content

History of quality control Quality definitions and concepts, Process capability analysis, Theory of
control charts, Statistical control charts for attributes, Statistical control charts for variables,
Acceptance sampling: Principles and concepts, Acceptance sampling by attributes, Acceptance
sampling by variables.

Used in Program / Level

Program Name or requirement Study Level
Design and Production Engineering Program 4
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
35% 25% 0% 40%
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MDP434 Quality Systems and Assurance ‘ 3CH
Prerequisites Probability and Statistics
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 2 0
Required SWL ‘ 125 | Equivalent ECTS | 5

Course Content

Basic concepts, Definitions, Terminology, Development of quality control systemsQuality systems
for: design, development, purchasing, and Planning, Quality organization, Cost of quality,
Economics of quality, Training, Quality Management Systems, Quality assurance, Employee

participation programs.

Used in Program / Level

Program Name or requirement

Study Level

Design and Production Engineering Program Concentration 4

Assessment Criteria

Student Activities

Mid-Term Exam

Practical Exam Final Exam

35%

25%

0% 40%

MDP435 Industrial Systems Modelling and Simulation ‘ 3CH

Prerequisites Facilities planning, Operations Management

Number of weekly Contact Hours

Lecture

Tutorial

Laboratory

2

0

3

Required SWL |

150 | Equivalent ECTS | 6

Course Content

Introduction to industrial systems modelling, Basic simulation models, Modelling complex
systems, Discrete event simulation, hand simulation, Simulation software, Building simulation
models, Output data analysis for a single system, Comparing alternative system configurations,
Variance reduction techniques, Sensitivity analysis, Simulation of manufacturing systems.

Used in Program / Level

Program Name or requirement Study Level
Design and Production Engineering Program Concentration 4
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
50% 0% 50% 0%
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MDP436 Production Planning and Control ‘ 3CH

Prerequisites Operations Management
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 2 0
Required SWL ‘ 150 | Equivalent ECTS | 6

Course Content

Operations strategy in global economy; strategic management inputs; strategic actions (strategy
formulation and implementation); product process and service design; operations technologies;
strategic allocation of resources; supply chain management; decision making and planning with
uncertainty; cost management; enterprise resource planning; lean synchronization; operations
improvement; risk management.

Used in Program / Level

Program Name or requirement Study Level
Design and Production Engineering Program Concentration 4
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
35% 25% 0% 40%
MDP437 Ergonomics ‘ 3CH

Prerequisites Work Study

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 2 0

Required SWL \ 125 | Equivalent ECTS | 5

Course Content

A Systematic approach to the optimization of the human task environment system: Workspace
design, Manual materials handling, Cumulative trauma disorders and environmental factors,
Emphasis on industrial applications, Ergonomics process, Anatomy, Anthropometry, Workplace
design, Hand use design, Office ergonomics, Handling loads, Work physiology, Design for special
populations, Information processing, Noise, Vibration, illumination, Control and display design.

Used in Program / Level

Program Name or requirement Study Level
Design and Production Engineering Program Concentration 4
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
35% 25% 0% 40%
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MDP438 Simulation of Manufacturing Systems ‘ 3CH

Prerequisites Work Study or Work Study and Plant Layout
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 0 3
Required SWL ‘ 150 | Equivalent ECTS | 6

Course Content

Introduction to industrial systems modelling, Basic simulation models, Modelling complex
systems, hand simulation, Discrete event simulation, Simulation software, Building simulation
models, Output data analysis for a single system, Comparing alternative system configurations,
Simulation of manufacturing systems.

Used in Program / Level

Program Name or requirement Study Level

Design and Production Engineering Program concentration 4

Assessment Criteria

Student Activities Mid-Term Exam Practical Exam Final Exam

35% 25% 0% 40%

MDP439 Lean Manufacturing System | 3CH

Prerequisites Principles of Operations Management

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 2 0

Required SWL 125 Equivalent ECTS | 5

Course Content

Fundamentals of lean manufacturing principles. Toyota house, seven wastes, Push verse Pull
systems and JIT, Kanban system, Kanban size and number, CONWIP. Value stream mapping: How
to construct the current state map, improvement tools Kaizen, Poka-a-Yoke, 5S. Takt time
calculations and production leveling.

Used in Program / Level

Program Name or requirement Study Level
Manufacturing Engineering Program 4
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
35% 25% 0% 40 %
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MDP440 Quality Assurance and Six Sigma ‘ 3CH

Prerequisites Probability and Statistics
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 2 0
Required SWL ‘ 125 | Equivalent ECTS | 5

Course Content

Quality control systems, Quality systems for: design, development, purchasing, and Planning,
Quality organization, Cost of quality, Training, Quality Management Systems, Quality assurance,
ISO 9000 principles, other certification (CE mark, OSHA, ... etc.), Employee participation programs.
Six Sigma principles, Six Sigma as tool for development.

Used in Program / Level

Program Name or requirement Study Level

Manufacturing Engineering Program 4

Assessment Criteria

Student Activities Mid-Term Exam Practical Exam Final Exam

35% 25% 0% 40 %

MDP441 Industrial technologies | 2CH

Prerequisites Work Study and Plant Layout

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 1 0

Required SWL ‘ 100 Equivalent ECTS | 4

Course Content

Primary, secondary tertiary and Quaternary economies and their relation to manufacturing
activities. Different types of industries and technologies used in various industries such as food
industries, apparel industries, building materials industries, petrochemical industries. A focus will
be made on the different equipment, characteristics and considerations related to each industry.

Used in Program / Level

Program Name or requirement Study Level
Manufacturing Engineering Program 3
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
50% 10% 0% 40%
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E2.5Materials Engineering Courses

MDP151 Structures and Properties of Materials ‘ 2CH
Prerequisites Engineering Chemistry
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 1 1
Required SWL \ 100 | Equivalent ECTS | 4

Course Content

Engineering materials: metals, polymers, ceramics, and composites. The internal structure of
material: atomic structure, atomic arrangement, microstructure, andmacrostructure. Good
exploitation of the material requirements for a set of properties suitable for this use. Material
properties: physical, chemical, mechanical, electrical, thermal, and optical properties. Relationship
between material properties and its internal structure, method of synthesizing, manufacturing,

processing.
Used in Program / Level
Program Name or requirement Study Level
Faculty Requirement 1
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
25% 25% 10% 40%
MDP152 Metallurgy and Material Testing ‘ 3CH
Prerequisites Structures and Properties of Materials
Number of weekly Contact Hours
Lecture Tutorial Laboratory
3 1 1
Required SWL \ 125 | Equivalent ECTS | 5

Course Content

This course provides a general treatment of the principles and problems of engineering materials
and testing with specific reference to the mechanical properties. It also covers the common
methods of static and dynamic testing: tension, compression, bending, shear, hardness, impact,
creep and fatigue. Other topics are also included namely the types of fracture and the non-
destructive testing of materials.

Used in Program / Level

Program Name or requirement Study Level
Mechanical Engineering Requirement 2
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
10% 10% 20% 60%
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MDP153 Crystalline Structures of Materials 3CH

Prerequisites Structure and properties of materials

Number of weekly Contact Hours

Lecture Tutorial Laboratory

2 2 0

Required SWL ‘ 125 | Equivalent ECTS | 5

Course Content

Solidification processes, nucleation, crystal growth, crystal geometry, physical properties of
crystals, Miller indices, x-ray diffraction methods for the determination of crystalline structures
and chemical compositions, electron and neutron diffraction methods, crystalline defects,
dislocations, crystal and phase boundaries, precipitation and segregation, revision of Gibbs free
energy rules, cooling curves, phase diagrams, phase transitions, tertiary phase diagrams.

Used in Program / Level

Program Name or requirement Study Level

Materials Engineering Program 1

Assessment Criteria

Student Activities Mid-Term Exam Practical Exam Final Exam
25% 25% 10% 40%
MDP251 Casting and Welding(1) ‘ 3CH
Prerequisites Metallurgy and Material Testing
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 2 1
Required SWL \ 100 | Equivalent ECTS | 4

Course Content

Metal casting technology: Introduction, Solidification processing, Liquid metals, Principles of
solidification, Primary (wrought) and casting, Metals and alloys, Production of primary metals,
Production of shaped casting, Patterns, Molding techniques: Molding techniques and dynamics,
Melting procedures and equipment, Design considerations, Structure, Properties and defects of
casting, Casting process selection, Computer applications in metal casting, Quality control in
casting, advanced casting processes.

Metal Welding Definition, Welding Joints, Welding Standards, Welding Symbols, Fusion Welding
Processes, Solid State Welding Processes, High Energy Welding Processes, Heat Flow in Metal
Welding, Chemical Reactions & Fluid Flow in Arc Welding, Solidification of Fusion Zone,
Weldability & Cracking Susceptibility, Welding Defects, and Inspection of Welded Joints.

Used in Program / Level

Program Name or requirement Study Level

Mechanical Engineering Requirement 2

Manufacturing Engineering Program 2

Assessment Criteria

Student Activities

Mid-Term Exam

Practical Exam

Final Exam

20%

10%

10%

60%
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MDP252 Casting & Welding (2) | 2cH

Prerequisites Production Engineering, Metallurgy & Material testing

Number of weekly Contact Hours

Lecture Tutorial Laboratory
2 0 2
Required SWL ‘ 100 | Equivalent ECTS | 4
Course Content
Casting techniques: die casting, continuous casting, centrifugal casting, ribbon casting,

rheocasting, investment casting, casting defects and remedy, Codes of cast inspection., Design
considerations, Computer applications in metal casting and flow patterns.

Advanced welding operations: Laser welding, Electron beam welding, Friction stir welding of
different alloys and post weld heat treatment and dissimilar materials, Ultrasonic welding (USW)

Used in Program / Level

Program Name or requirement Study Level
Manufacturing Engineering Program 2
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
35% 25% 0% 40%
MDP254 Thermodynamics of materials ‘ 3 CH
Prerequisites Thermal physics
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 2 2
Required SWL \ 125 | Equivalent ECTS | 5

Course Content

Thermodynamic activity in solid and liquid systems, Gibbs free energy of solutions, entropy and
enthalpy, binary phase diagrams, equilibrium constant, reaction equilibrium in gases, heats of
reactions, stoichometric phases with complex gas phases, mixed gas thermodynamics, Ellingham

diagrams.

Used in Program / Level

Program Name or requirement Study Level
Materials Engineering Program 2
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
25% 25% 10% 40%
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MDP255 Materials Testing and Behavior 3CH

Prerequisites Structures and Properties of Materials
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 2 2
Required SWL ‘ 150 | Equivalent ECTS | 6

Course Content

Mechanical testing methods to produce data that will be used for design purposes or as part of a
material joining procedure or operator acceptance scheme. Different mechanical testing (tensile,
compression, bending, impact, hardness, fatigue, creep, etc.), factors affecting mechanical
properties, introductory to some nondestructive testing. Material response to different external
forces, factors affecting the mechanical behavior of materials, true stress-true strain relation and
idealized models of deformation of materials, elastic and plastic deformation, yielding criteria,
treatment of multiaxial stresses and strains, physical models (rheological) for elastic, plastic and
creep deformation.

Used in Program / Level

Program Name or requirement Study Level
Materials Engineering Program 2
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
25% 25% 10% 40%
MDP256 Phase Transformations and heat treatment 3CH
Prerequisites Heat transfer, Crystalline Structures of Materials
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 2 2
Required SWL 125 Equivalent ECTS | 5

Course Content

The use of heat treatment to produce required metallurgical properties, Cooling curves and
equilibrium diagrams, Heat treatment of steels, phase transformations (e.g., martensitic
transformations), Hardenability, Strength, and Toughness, Case hardening, Carburizing, and
Nitriding, De-carburizing, Re-heat treatment, Re tempering, Annealing, and Normalizing, Heat
treatment of Aluminum alloys, Annealing, Solution treatment, Natural ageing, Artificial ageing,
Over ageing, Explanation of the heat treatment of Aluminum alloys, Control testing.

Used in Program / Level

Program Name or requirement Study Level
Materials Engineering Program 2
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
25% 25% 10% 40%
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MDP257 Materials for Advanced Manufacturing Technology 2 CH

Prerequisites Manufacturing Technologies
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 1 1
Required SWL ‘ 100 | Equivalent ECTS | 4

Course Content

Advanced materials, advanced manufacturing techniques, mechanical, physical and electrical
properties of materials used in advanced manufacturing technology, materials requirements in
advanced manufacturing techniques. Electrical discharge machining (EDM), electrochemical
machining (ECM), photochemical machining (PCM), ultrasonic machining, lasers cutting, plasma
Cutting, rapid prototyping, hybrid machining, etc.

Used in Program / Level

Program Name or requirement Study Level
Materials Engineering Program 2
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
25% 25% 10% 40%
MDP351 Industrial Furnaces and Heat Treatment ‘ 2CH
Prerequisites Metallurgy and Materials testing
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 1 0
Required SWL \ 100 | Equivalent ECTS | 4

Course Content

Classification of furnaces, Thermal furnaces (melting, drying, roasting, sintering and heat
treatment), heat exchange and insulation materials, heat transfer and furnace design, fuel fired
furnace, electric furnace, batch versus continuous furnaces, Elements of heat treating process,
heat treatment types (stress relief, solution treatment, annealing, normalizing, quenching,
tempering, ageing), heat treatment of steels, cast iron and nonferrous alloys. case hardening,
nitriding and carbonizing, surface hardening.

Used in Program / Level

Program Name or requirement Study Level
Design and Production Engineering Program Elective 4
Manufacturing Engineering Program 3
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
35% 25% 0% 40%
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MDP353 Polymer Materials 3CH

Prerequisites Structures and Properties of Materials, Polymer Chemistry

Number of weekly Contact Hours

Lecture Tutorial Laboratory

3 0 2

Required SWL ‘ 125 | Equivalent ECTS | 5

Course Content

Structure of amorphous and crystalline polymeric materials, mechanical, electrical and optical
properties and their modification through processing, Newtonian and non-Newtonian behavior,
viscoelastic behavior, viscosity, review on destructive and non-destructive testing, mechanical
analysis (DMA, TMA), quick overview on polymer processing technologies.

Used in Program / Level

Program Name or requirement Study Level
Materials Engineering Program 3
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
25% 25% 10% 40%
MDP354 Industrial Project ‘ 3CH

Prerequisites Materials Testing and Behavior, Phase Transformations and Heat Treatment

Number of weekly Contact Hours

Lecture Tutorial Laboratory

1 0 6

Required SWL | 150 | Equivalent ECTS | 6

Course Content

The project is to be completed within the student’s junior year. The student is requested to
consider a simple engineering problem that is materials engineering related. The student should
analyze the problem and find a systematic approach towards solving the problem. Practical work
to achieve the goals are accomplished, the stages and results are analyzed. By the end the student
is requested to submit a technical report and make an oral presentation to persuade the audience
of his approach.

Used in Program / Level

Program Name or requirement Study Level
Materials Engineering Program 3
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
60% 0% 0% 40%
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MDP355 Modern Ferrous and Non-Ferrous Making 2CH

Prerequisites Phase Transformations and Heat treatment, Thermodynamics of Materials
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 1 0
Required SWL ‘ 100 | Equivalent ECTS | 4

Course Content

Types of Metals, History of metals making, Status of steel and nonferrous metal making in Egypt
and world, Steel, Aluminum, copper, Magnesium and Titanium production and consumption,
metals making fundamentals: Solution thermodynamics, Role of slag in steelmaking, properties of
slag. Steel making fundamentals: Steelmaking reactions such as oxidation of carbon, silicon,
manganese, iron, phosphorous and chromium, Numerical problems, Role of refractory. Steel
making practice: Bessemer and open-hearth steel making, Blast furnace iron making, Basic oxygen
steel making, Electric furnace steel making and vacuum treatment, ladle metallurgy, deoxidation
and teeming practice, ingot production, ingot defects and remedies, testing of steel products,
inspection of steel products. Clean steel, ingot and continuous casting, final finishing operations
like heat treatment and deformation processing.

Used in Program / Level

Program Name or requirement Study Level
Materials Engineering Program 3
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
35% 25% 10% 40%
MDP356 Glass, Ceramics, and Binding Materials 3CH
Prerequisites Crystalline Structures of Materials
Number of weekly Contact Hours
Lecture Tutorial Laboratory
2 2 0
Required SWL ‘ 125 | Equivalent ECTS | 5

Course Content

Introduction to the non-metal and non-polymer class of materials, including glass, Ceramics and
binding materials. Principles of glasses: glassy status, structure, thermodynamics, examples of
glass formation (silicate, borate glasses), viscosity and brittleness, density and thermal strain, heat
capacity and heat transfer, failure, dispersion and optic glasses, absorption, Ligandenfeld theory,
coloration, ionic construction, electric conduction, dielectric loss, chemical resistance, corrosion,
aging, dissolution, permeability, diffusion. Principles of ceramics: review on atomic structure
(silica ceramics, oxide ceramics, non-oxide ceramics), characteristics. Principles of adhesive agents
and construction materials: physical and chemical principles of multi material systems, Portland
cements, other cements, calk, Testing and standardization, development of mineral adhesive
agents.

Used in Program / Level

Program Name or requirement Study Level
Materials Engineering Program 3
Assessment Criteria
Student Activities Mid-Term Exam Practical Exam Final Exam
35% 25% 0% 40%
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MDP451 Failure Analysis ‘ 3CH

Prerequisites Structures and Properties of Materials

Number of weekly Contact Hours

Lecture Tutorial Laboratory

3 0 1

Required SWL ‘ 125 | Equivalent ECTS | 5

Course Content

General approaches of Failure Analysis: data and sample collection, preliminary examination, non-
destructive inspection, macroscopic and microscopic examination of metallographic sections and
fractured surfaces, modes of failure (ductile, brittle) causes of failure (overloads, fatigue, creep,
corrosion, wear, elevated temperature failures, etc.), solve the problems of cracks’ initiation and

propagation, writing a standardized failure technical report, and failure prevention
recommendations.

Used in Program / Level

Program Name or requirement Study Level

Design and Production Engineering Program concentration

Assessment Criteria

Student Activities Mid-Term Exam Practical Exam Final Exam
10% 10% 20% 60%
MDP452 Material and Process Selection 