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BACKGROUND INFORMATION

A. Contact Information

Asst. Prof. Dr. Mohsin N Hamzah
Head of Automotive Engineering
Mechanical Engineering Department
University of Technology

Baghdad, Sina’ah St., PO Box 35010

Phone: (+964) 7901759965
Email: 20066@uotechnology.edu.ig
Website: http://www.me.uotechnology.edu.ig/index.php/branches/automotive-engineering

Quality Assurance Committee Represntative of Automotive Engineering Program

e Dr. Enass H. Flaieh
Mechanical Engineering Department
University of Technology
Phone: (+964) 7719691098
Email: enass_hassen@yahoo.com
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B.  Program History

The Automotive Engineering is a branch in the Mechanical Engineering Department at the
University of Technology — IRAQ, which enrolled its first class of students in 1960 and has
continuously operated since that time. The branch first established as Automotive Department
from the High Industrial Institute in 1967. Then, this institute had changed its name to
Collage of Engineering Technology, which was belonging to University of Baghdad.
Afterthat, the branch was a part of the Mechanical Engineering Department when University
of Technology established in 1975.

This is the fourth ABET Self-Study Report of the Automotive Engineering Program.
Automotive Engineering is a combination of mechanical, electrical and materials science.
Engineers, in this field, can design new vehicles or look for ways to improve existing
automotive engineering technology. Automotive engineers, graduated from this program, can
design and test brake systems, engines, safety mechanisms, fuel technologies and
transmissions. In this field, engineers use design software to devise new vehicle designs or
systems. Some engineers also use grinders, machine tools and workshop presses to fabricate
prototype parts for testing.

The program offers four years’ degree as a minimum qualification. The degree awarded is
Bachelor of Science in Mechanical Engineering — Automotive Engineering. The program
covers the basic principles of automotive engineering industry along with modern vehicle
design requirements in terms of safety, fuel economy and industrial manufacturing. The
automotive engineering program is part of the ME curriculum, which, over the years
continues to emphasize the Mechanical Engineering core topics of mechanical systems,
design, thermal-fluid systems, materials, and manufacturing.

C. Options

The Automotive Engineering Program grants only one degree, the Bachelor of Science in
Mechanical Engineering — Automotive Engineering.

D. Organizational Structure

The organizational chart, Figure 1.1, shows the administrative structure of the program. The
program is one of five offered programs by the Mechanical Engineering Department. The
Head of the Automotive Engineering Branch provides leadership and supervision to enhance
the quality and reputation of the program offered by the branch. The Dean is the chief
academic officer of the faculty, the Mechanical Engineering Department, which provides
leadership and supervision of all consequential functions that affect the progress of the
faculty and its programs.
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Figure 1.1: Mechanical Engineering Department General Organization

A

E. Program Delivery Modes

The Bachelor of Science in Mechanical Engineering — Automotive Engineering (BSME-AE)
Program is delivered as a traditional lecture / laboratory, daytime program. Evening courses,
have been offered in the past, then discontinued, and currently restarted again in academic year
2017-2018. There are no distance learning programs or off campus classrooms in the BSME —
AE degree program.

F. Program Locations

The BSME — AE is located on the main campus of University of Technology in Sina’ah St.,
Baghdad, IRAQ.

G. Public Disclosure

Details about our Automotive Engineering program is provided online via the Mechanical
Engineering Department — University of Technology website using the following URL:

Website: http://www.me.uotechnology.edu.ig/
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H. Deficiencies, Weaknesses or Concerns from Previous Evaluation(s) and

the Actions Taken to Address Them

The last general review of the Automotive Engineering Program took place in 2017. Since
that time the ME Department try to diagnose any weakness or deficiencies that may exists in
our educational programs to improve it or to overcome the difficulties. The following
summarized some of the steps taken:

1. Attempt are now going on to improve our faculty knowledge about ABET standards

and how our program to be accredited.

Evaluating our current educational system, which was based on yearly bases, and now
our program depends on a courses based system, the academic year 2016-2017
witnessed the first application of the courses based learning since the establishment of
our program. Therefore, we have now the first and second year classes in courses
based system, classes for the third and fourth year still based on the yearly based
educational system. Many meetings were held and a comprehensive change is now
planned and completed. The final approval from the Deans Committee are now
granted.

Student feedbacks are taken seriously, for this purpose we have been performed some
surveys for both current students and alumni. We are now studying and analyzing
these surveys in order to have some ideas about the future improvement concern
student outcomes.

4. Another improvement in our academic program include:

= Opening new lab: Electrical and Elctronics of Automotive LAB

* Improving ME website

* Including PBL learing in some courses subjects

= Improving course syllabi in both courses based system and yearly based system

Joint Accreditation

Our BSME — AE Program does not have joint accreditation.



ABET SSR Report — Automotive Engineering

CRITERION 1. STUDENTS

A. Student Admissions

To be accepted for an undergraduate degree in Mechanical Engineering Department,
applicants must hold the official Iragi Secondary School Certificate, Ministry of Education,
Appendix 1.1 represents the Admission Regulations of the Iragi Ministry of Higher
Education and Scientific Reseach. We have five disciplines in our Department, these are;
Automotive Engineering, General Mechanical Engineering, Aircraft Engineering, Air
Conditioning and Refrigeration Engineering, and Power Plants Engineering. After the
freshman accepted at the Mechanical Engineering Department, a competition between the
applicants has to be made for accepting them between the different disciplines, see Appendix
1.2 for more details about the Admission Regulations of our Mechanical Engineering
Department. Table 1.1 shows the numbers and scores of the accepted students at the
Mechanical Engineering (ME) Program for the six years ago. Table 1.2 shows the numbers of
accepted and graduated students for Mechanical Engineering Department and the number of
graduated student of the Automotive Engineering Program for the last six academic years.

Table 1.1: Numbers and scores of accepted students for Mechanical Engineering Department
for the six years ago.

Academic Acceptance Scores % Number of New Number of Graduated
Year MIN. AVG. Students Enrolled Students
2017-2018 76.5 85.6 166 76
2016-2017 85.7 90.2 152 16
2015-2016 90.1 90.5 164 109
2014-2015 89.0 89.9 132 135
2013-2014 86.7 87.9 186 176
2012-2013 86.7 90.2 164 130

Table 1.2: Numbers of accepted and graduated students for ME Department and the number
of graduated student of Automotive Engineering Program for the last six academic years.

Academic No. of New ME | No. of Graduated Students | No. of Graduated Students
Year Students Enrolled for ME Department for BSME — AE Program

2017-2018 166 76 19

2016-2017 151 101 16

2015-2016 164 109 16

2014-2015 132 135 17

2013-2014 186 176 21

2012-2013 164 130 17

B. Evaluating Student Performance

Evaluating student performance and progress is performed on a yearly basis after a student
enters the program. Student rankings within the department usually performed by continuous
evaluation to ensure that those students are meeting program objectives and making
satisfactory progress toward the degree. To stay in the program; students must gain a grade of
50%; or higher, in each subject. Short exams are usually used for continuous evaluation, a
mid-year exam is performed at the middle of the academic year, and a final exam is achieved
at the end of the academic year. The academic year starts on September till the end of next

6
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June. The student’s subject for each year are recorded on a Master Grades Sheet, which kept,
each year at the office of the Department’s Registrar.

At the end of each year, the Examination Committee declares the students’ grade reports.
Any student determined to be out of minimum grade policy has to do a second attempt for
each unachieved subject. If the student failed in the second attempt exam, he or she has to
stay and redo the Program Year. Students who were not able to attend the relevant second
attempt examination because of conditions beyond their control (e.g. due to security issues)
are, sometimes, allowed to take a third attempt exam. If the student fails to get 50% final
grade he/she will be considered FAILED.

Attending classes are compulsory, the obligation of the students related to attending the
program lectures also being pursued through the Committee of Absences, see Appendix 1.3.
The maximum allowable percentage of the absences is 10% of the total number of hours
given during the year. Appendix 1.4 shows the method of evaluation and distribution of
grades.

C. Transfer Students and Transfer Courses

Transfer student from one department to another in the same discipline. In case of a
difference in some subjects matched for subject’s analoging. Were for non analogues being
clearing to see what subject the most similarity in the department or choose a subject with a
similar curriculum, as well as taking into consideration equal to the units in order to graduate
student an investigator full units.

Appendix 1.5 shows the method of distribution of students on the different disciplines in
the Mechanical Engineering Program.

D. Advising and Career Guidance

While the instructors evaluate student performances in individual courses, academic advisors
are in a position to monitor the overall progress of individual students. Each student admitted
to the department is assigned an academic advisor. Each advisor has one class (about 25
students), advisors are selected from faculty teaching members.

The Mechanical Engineering Department has a Student Advising Committee in which a
separate file is kept for each student (both on paper and electronically). These files are
updated every year and an up-to-date follow-up form is distributed to the advisors each year,
details of this committee is given in Appendix 1.6.

E. Work in Lieu of Courses
N/A
F. Graduation Requirements

Students of the Automotive Engineering Program will be awarded the BSME — AE after the
successfully pass the four years of study. In the first year, the succeeded student will get 33
credits, and get 44, 37, and 40 after successfully passes the second, third, and the fourth year,
respectively. The grades and credits are recorded, each year, via Master Grading Sheets
which are kept at the Registrar’s Office. When students have successfully earned a total of
154 credit hours, the student will be awarded the Bachelor of Science in Mechanical
Engineering — Automotive Engineering (BSME-AE) degree.
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G. Transcripts of Recent Graduates

After successfully completing the requirements of the BSME — AE degree, the program will
provide to each student a transcript of records (see Figure 1.2), which details the marks and
the units (credits) that the students earned during the four years of study.
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CRITERION 2. PROGRAM EDUCATIONAL OBJECTIVES

A. Mission Statement

The mission of the Automotive Engineering Program is a continuation of the Mechanical
Engineering Department and the University of Technology — IRAQ missions, which is
devoted to the pursuit and application of knowledge for the engineering and technological
development of our society and mankind through achievements in teaching, research and
community service that are of highest international standards. Our missions are summarized
as follows:

1. To educate individuals to become creative and productive engineers with a good
knowledge and abilities to become leaders and pioneers in their field.

2. To graduate engineers that play a leadership role in the advancement of industry and
society.

B. Program Educational Objectives (PEO)

The objectives of the Automotive Engineering Program are a continuation of our Mechanical
Engineering Department the University of Technology in delivering its scientific message to
the community. The department strategic objectives are represented by:

1. Successfully practice the mechanical engineering program specialized in Automotive
Engineering discipline. To educate individuals to become creative and productive
engineers that can contribute to society and the profession.

2. Engage in life-long learning to advance professionally through continuing education
and training.

3. To graduate engineers that are having good knowledge to succeed in graduate studies
in mechanical engineering or a related field if pursued.

C. Consistency of the Program Educational Objectives with the Mission of
the Institution

The mission of Automotive Engineering (AE) Program focuses on the pursuit and application
of knowledge, which can be achieved by individuals who can identify and solve engineering
problems using a scientific approach with their sound engineering base, life-long learning
habits, command of advanced technology, and research abilities, as stated in in the objective
1 and 2. Objective 3 is also consistent with the AE mission because a high standard of
research can only be achieved by individuals who are sought in areas of new technology
and/or product development, being innovative and entrepreneurial, as stated in Objective 2.
The mission of AE focuses on creative, inquisitive, and productive individuals who are
leaders and pioneers in their field. Objective 1 is consistent with this mission through the
statement being innovative and entrepreneurial individuals with leadership and pioneering
abilities in professional areas. Moreover, research and development activities that will
contribute to science and national technologies are possible through the achievement of
Objectives 2 and 3.

D. Program Constituencies

The constituents of the ME program include the following groups: Students, Faculty, Staff
Members, Alumni, Employers, and Program Advisory Board. The constituencies and
their relationships to the program are described below:
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Students: Students have a clear interest in having a broad knowledge of the program related
principles, tools, and theories as this prepares them for related careers, and helps them secure
jobs locally and abroad. The importance of student engagement is reiterated in student forums
discussions, the course surveys and the alumni surveys.

Faculty: The faculty group consists of all full-time and part-time instructors in the ME
program during this period of evaluation. Faculty members have an understanding of the
ethical and social dimensions in the program; capable of life-long learning, and who can
work in teams. Such traits would elevate the program status and improve its reputation
locally, regionally, and internationally.

Staff members: Staff members consists of the personals provide administrative and technical
support. Their tasks include overseeing the up keeping of department, academic, financial,
and documents, arranging and sending calls on behalf of the chair for departmental meetings,
data collection process for evaluation activities. They also maintain updated student records,
personnel, alumni data, and work closely with the Registrar’s office. Staff members, also,
include laboratory technicians, IT unit personnel, and others.

Alumni: The alumni group consists of all past recipients of the BSME-AE degree from the
ME program. Automotive Engineering try to find jobs for their alumni and help them
advance their careers. Alumni frequently contact the faculty for recruitment purposes.

Employers: Employers or industry partners have indicated that they have a clear interest in
having students prepared upon entering the workforce. Clearly, the technical and personal
preparation of the students is instrumental. Employers are also surveyed to get their feedback
and ideas on the state of our graduates and the relevancy of the program’s outcomes and
objectives.

Program Advisory Board: Our Advisory Board is central for the whole ME program and
composed some graduates and industrial representatives, and recognized alumni members.
The board is called Industrail Advisory Board, the board covered all disciplines in our ME
programs, i.e. Automotive Engineering, Mechanical Engineering, Aircrafts Engineering,
Airconditioning and Refrigeration Engineering, and Power Plants Engineering. This board
consists of sixteen industry leaders from various sectors. The board meeting held twice a year
to discuss different issues that facing our programs, meetings outcomes are improvement of
curriculum and giving ideas of a plan for continuous improvement of our educational
programs according to the needs of industry. The board consists of the following
personalities:

No. | Job Title Full Name Workplace
Senior Ministry of Electricity - General Directorate
1 - Majed Nader Abed Alkader for Electro Power Production - Central
Engineer .
Region
Senior . . Ministry of Oil - Oil Pipeline Company -
2 Engineer Emad Khanim Nagi Al- Karkh Warehouse

Commercial Director of  Al-Tamimi

8 | Engineer | Nader Rasheed Saaid Engineering Group - Private sector

College of Engineering —

4 | Professor | Dr Qasim Salih Mahdi Al-Mstansirya University

5 Lect_urer/ Abedalkarim S. Abedlkarim Universal Al-Esrah College
Engineer
6 | Engineer | Ali Zuhir Ali Hexa Corp Carrier Company

10
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7 | Engineer | Basim Mahdi Jaffer Iragi Airways
8 | Engineer | Raaid Salman Aliwi Iragi Airways
9 | Engineer | lhsan Ezet Salih Iragi Airways
10 Major Sabah Adem Mahmoud Air . Forge Leadership - Director of Air
General Engineering
. . | General Company for Automotive and
11 | Engineer | Dr. Raouf Mohamed Almosawi Equipment Manufacturing - Alexandria
. General Company for Automotive and
12 | Engineer | Salah A. M. Ahmed Equipment Manufacturing - Alexandria
. SAS Company for Automotive Trading and
13 | Engineer | Hassan Saad Abu Naylah Services - Agent of Toyota Company in Irag
Chief . Ministry of Electricity - Planning and Studies
14 Engineer Dr. Raad Abed Mahdi Department
Chief R Directorate of Electricity Production —
15 Engineer Lamaan Sabri Majly Central Region
16 Chle_zf Alaa Abed Aljebar Bedin Ministry of Electricity - Training and Energy
Engineer Researches Department
Consultant . Ministry of Planning —
L Engineer Adel Bader Alryahi Bureau of Ministry Deputy
18 | Engineer | Mazin Khadim Mohamed Al-Kudis Thermal Generating Station

The last meeting was held on Thursday, May 25, 2017 in the presence of members of the
Mechanical Engineering Department and the members of the Industrail Advisory Board, and
the meeting included the following items:

1.

The Head of ME department welcomed the attendants in the Department of
Mechanical Engineering place presenting them the thanks and appreciation for
accepting the invitation. Then, he turned to the ambition of University of Technology
for entering the reliability by meeting the requirements of ABET, where he referred to
the existence of a department concerns with the quality, known as Quality Assurance
and University Performance, and from this department, a special section for quality
assurance and university performance emerges in each department of the University
of Technology. And for the purpose of achieving these requirements, a correlation
between the theoretical output in the department and the industrial sector should be
performed, for which this council is emerged.

The responsible of Quality Assurance and University Performance Section displayed
the extracted data from the work of the section for all department branches,
represented by the General Mechanical Engineering Branch, Air-conditioning and
Refrigeration Engineering Branch, Automotive Engineering Branch, Aircrafts
Engineering Branch and Power Plants Engineering Branch. He also exhibited through
them the objectives of each scientific branch and the desire to shortcut these goals and
refine them in line with the requirements of ABET, referring to the University of
Missouri's experiment in this area.

In light of the displayed data, a discussion has been opened on the subject with the
participation of all attendants.

11
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4.  The discussion outcome viewpoints distributed between the academic side and the
industrial sector which pointed out clearly the importance of formation of this council
being considered as a link between the educational and industrial sectors, and because
it has a positive impact in giving the moral momentum to dear students.

5. Most of the attendants expressed their willingness to provide support to achieve the
goals of scientific branches through their readiness to submit projects that include real
industrial problems to study them as graduation projects for the fourth stage as a first
step with the importance of organizing scientific trips to the industrial sector
enhancing the student's self-confidence and his knowledge by application.

6. Forms were distributed to the members of the council and the required information
were fixed in the form such that the communication should be done through the
websites for the success of this experiment, which is considered by many of them a
successful step that needs more support and cooperation to consolidate it.

7. The Head of department presented on behalf of the department council, the employees
of the department and the presidency of the University of Technology the thanks and
appreciation to all attendants, wishing them continual progress and prosperity.

E. Process for Review of the Program Educational Objectives

1. Assessment of our Program Educational Objectives (PEOS) occurs approximately every
four years, and involves the department’s constituents. Alumni also provide feedback
regarding the PEOs. The Department Scientific Committee is responsible for
determining the appropriateness of our PEOs based on the feedback from our
constituents, to ensure that they remain consistent with the University’s mission, our
program constituents’ needs, and the engineering accreditation criteria. The faculty at
large review the Committee’s recommendations regarding the PEOs and either accept
them or suggest revisions.

2. The current Self-Study Report, SSR, for the PEO have been reviewed, corrected and
revised to match the mission of the program. This process was documented since March
2015 in our first SSR report according to ABET.

12
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CRITERION 3. STUDENT OUTCOMES

A. Student Outcomes
First Class

Program Outcome

Courses

Outcome A: Apply knowledge of mathematics, science and
engineering

ME221, ME831, ME631,
ME931,ME731,ME321

Outcome B: Design and conduct experiments

ME221, ME831, ME631,
ME321, ME731

Outcome C: Design a system, component, or process within realistic
constraints

ME831, ME631,ME731,ME931

Outcome D: Function on multidisciplinary teams

ME221,ME321

Outcome E: Identify, formulate, and solve engineering problems

ME931

Outcome F: Understanding of professional and ethical responsibility

ME221, ME631,ME731

Outcome G: Communicate effectively

ME831,ME111,ME631

Outcome H: Impact of engineering solutions in a global and societal
context

ME221,ME111

Outcome I: Lifelong learning ME111
Outcome J: Contemporary issues ME111
Outcome K: Use the techniques, skills, and modern engineering tools ME321
for engineering practice

Second Class

Program Outcome Courses

Outcome A: Apply knowledge of mathematics, science and
engineering

ME432, ME 222, ME 172, ME
632, ME832,ME942

Outcome B: Design and conduct experiments

ME 432, ME 222, ME 172, ME
632, ME 942, ME732

Outcome C: Design a system, component,
or process within realistic constraints

ME 432, ME
222,ME632,ME832,ME942

Outcome D: Function on multidisciplinary teams

ME172,ME632,ME832

Outcome E: Identify, formulate, and solve engineering problems

ME832,ME823

Outcome F: Understanding of professional and ethical responsibility

ME432,ME172,ME942

Outcome G: Communicate effectively

ME 832,ME942 ME543

Outcome H: Impact of engineering solutions in a global and societal

for engineering practice

N/A
context
Outcome |I: Lifelong learning N/A
Outcome J: Contemporary issues N/A
Outcome K: Use the techniques, skills, and modern engineering tools ME 172

13
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Third Class

Program Outcome Courses

Out_comt_e A: Apply knowledge of mathematics, science and M823. ME343
engineering

Outcome B: Design and conduct experiments ME 543,ME343,ME473

Outcome C: Design a system, component, or process within realistic ME 823 ME543,ME473
constraints

Outcome D: Function on multidisciplinary teams ME 823,ME543,ME343,ME473
Outcome E: ldentify, formulate, and solve engineering problems ME 832,ME823

Outcome F: Understanding of professional and ethical responsibility | ME 823, ME543,ME343,ME473

Outcome G: Communicate effectively

ME 343,ME473

Outcome H: Impact of engineering solutions in a global and societal
context

ME 343

Outcome I: Lifelong learning

ME823,ME343

Outcome J: Contemporary issues

ME 543, ME 343,ME473

Outcome K: Use the techniques, skills, and modern engineering tools
for engineering practice

ME 343

Fourth Class

Program Outcome

Courses

Outcome A: Apply knowledge of mathematics, science and
engineering

ME134,ME234,ME374,ME574,
ME674,ME774,ME924

Outcome B: Design and conduct experiments

ME234,ME374,ME574,MEG74,
ME774

Outcome C: Design a system, component,
or process within realistic constraints

ME774, ME924

Outcome D: Function on multidisciplinary teams

ME674,ME774,ME924, ME374,
ME574

Outcome E: Identify, formulate, and solve engineering problems

ME 234,ME574, ME924

Outcome F: Understanding of professional and ethical responsibility | ME924
Outcome G: Communicate effectively ME 774
Outcome H: Impact of engineering solutions in a global and societal N/A
context

Outcome |I: Lifelong learning ME924
Outcome J: Contemporary issues N/A
Outcome K: Use the techniques, skills, and modern engineering tools ME674

for engineering practice

Figure 3.1 shows the Degree Program Map for Automotive Engineering Program
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First Class

Human Right &
Democracy

Electrical

Programming | Engineering

Mathematics | Workshop

Eng .Drawing
and Descriptive
Geometry

Thermodynamics Mechanics 1 Propertl_es of
1 Materials

Second Class

Automotive
Technology |

Manufacturing
Processes

Programming 11 Fluid Mechanics | Mathematics 11

Thermodynamics
1]

Strength of
Materials

Mechanical
Drawing

Mechanics 11

Engineering and
Numerical
Analysis

Computer Added Fluid Mechanics
Design (CAD) 1

Theory of

Vehicles Theory Machines

Mechanical
Engineering
Design |

Industrial
Engineering

IC Engine Parts

Heat Transfer 4
Design |

Automotive Computer Added Fuels and Automatic Vehicle Dynamics
Technology 11 Engineering CAE Combustion Control Yy
IC Engine Parts Automotive Graduation
Measurements 3 q N
Design 11 Design Project

Figure 3.1: Degree Program Map for BSME — AE Degree.

B. Relationship of Student Outcomes to Program Educational Objectives

Table 3.1 explain the Relationship of Student Outcomes to Program Educational Objectives
(POE) according to A-K ABET criterion.

Table 3.1: Relationship of Student Outcomes to Program Educational Objectives

Program Educational Student Outcomes According to ABET

Objectives (PEOS) A| B | C | D]|E F| G| H I J K
Objective 1 vV | vV | vV vV |V |V |V |V v
Objective 2 4 v v | v | v | vV
Objective 3 v | v | V v v v
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Table 3.2: Contribution of Required Courses to Student Outcomes

. Student Outcomes According to ABET
Subject Code A TBICIDIE|IF|G|H|T]J]K
Programming | ME221 | v | vV 4 v 4
Properties of Materials ME831 | v | v | V v
Human Rights & ME111 slvlvly
Democracy
Thermodynamics MEG3L | v | vV | ¥V v |V
Engln_eerlng Drawing & ME231 | v | v | v v
Descriptive Geometry
Mathematics | ME321 | v | vV 4 v
Mechanics | ME731 | v |V | ¥V 4
Electrical Engineering ME931 | v v 4
Mechanical Drawing ME432 | v | vV |V v
Programming | ME222 | v | vV |V
Automotive Technology | | ME172 | v/ | v v v v
Thermodynamics 11 ME632 | v | vV |V |V
Mathematics 11 ME322 v
Manufacturing Processes | ME832 | v/ Vv Y v
Strength of Materials ME542 | v | v | V vViv |V v |V
Fluids Mechanics | ME942 | v | vV | ¥V v |V
Mechanics 11 ME732 | v | vV
Computer Added Design Me823 | v/ VIivIiv |V v
Heat Transfer ME543 VIV |V v |V v
Englnegrlng &Numerical ME123 | v | v v v
Analysis
Machine Design ME343 | v/ | v VIiVvI VIV IV I IV VI Y
IC Engines ME473 VI iv |V v |V v
Fluid Mechanics 11 MEG673 | v | v 4
Theory of Machine ME243 ViV I v v |V
Vehicle Theory ME773 | v |V |V |V |V
Industrial Engineering ME913 | v | vV |V v
CAD ME924 | v ViIiviIiv |V v
IC Engine Parts Design ME774 | v | vV |V | ¥V v
Automotive Design ME474 | v | v VIivIivIV IV I IV V| VY
Automotive Technology Il | ME674 | v | v 4 v
Vehicle Dynamics MES74 | v | vV |V |V |V
Automatic Control ME234 | v | vV 4
Measurements ME134 | v
Fuels &Combustion ME374 | v |V |V |V
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CRITERION 4. CONTINUOUS IMPROVEMENT

The improvement of our Automotive Engineering Program is considered by evaluating our
current educational program. Generally, the aassessments is considered in twofold, the first
one is concern with CRITERION 3 (Student Outcomes), while the other is mainly concern
with CRITERION 5 (Curriculum).

During this academic year the steps performed toward improvement of our program are listed
as follows:

1-

Student Outcomes Survey is undertaken for a sample selected student of our
educational program, Figure 4.1 shows a chart of A-K outcomes for the survey taken.
Also, the survey includes a questionnaire about our PEOs, the output of this
questionnaire is plotted in Figure 4.2.

Similar survey was taken for the program alumni (Alumni Outcomes Survey), the
survey was taken for a sample selected alumni, also, of our educational program. This
includes a survey of A-K outcomes, Figure 4.3. Student survey for the given courses
for the firsr, second, third, and fourth year classes are shown in Figures 4.4 through
4.7. PEOs Questionnaire as shown in Figure 4.8.

Students Outcomes Assessments for Automotive Engineering Program for the
academic year 2016-2017 is shown in Figure 4.9.

Evaluating of the curriculums and labs. A full review for evaluating our current
educational system, which based on yearly bases, were performed. The decision taken
was to convert this system to a courses based one. Our first year class students are
now studying on courses based system, 2nd, 3rd, and 4th students classes still going
on based on yearly bases. The transformation to this system will be gradual. Different
meetings were held in order to study precisely this transition step, hoping to be
smooth, to reduce the difficultes scompined with it.

Review the procedures of Committee of Absences and diagnose issues concern with
it.

Adding a regular item concern ABET accreditation in Department Board meetings to
discuss any issues and the achieved progress.

Helding meetings with Industrial Advisory Board. The board planned to achieve two
meeting during the academic year. The last meeting was held on May 25th, 2017,
during this meeting different ideas are discussed especially those concern on how to
make our program alumni find jobs, or how to make real opportunities for them.
During the meeting different ideas and opinions were discussed, some ideas are taken
into consideration for the future improvements. A full detail about this Board is
presented in Appendix 4.1.
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Figure 4.1: Student Outcomes Survey
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Figure 4.2: Student questionnaire for our program PEOs.
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Figure 4.3: Alumni Outcomes Survey
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Figure 4.4: Student survey for the given courses (First Year)
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Figure 4.5: Student survey for the given courses (Second Year)
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Figure 4.6: Student survey for the given courses (Third Year)
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Figure 4.7: Student survey for the given courses (Fourth Year)
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Figure 4.8: Alumni questionnaire for our program PEOs.
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Students Outcomes Assessments
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Figure 4.9: Students Outcomes Assessments for Automotive Engineering Program 2016-
2017.

Students Outcomes Assessments for Automotive Engineering
Program 2014-2015 and 2015-2016
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Figure 4.10: Students Outcomes Assessments for Automotive Engineering Program for
Academic Year 2014-2015 and 2015-2016.
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Students Qutcomes Assessments for Automotive Engineering Program 2014-2015 and 2015-2016

ME/I11 |Democracy & Human Rights 66 53 71 70
ME221 |Programmmung I 62 49 66 62
ME/321 [Mathmatics 1 58 59 66 62
ME/431 |Eng. Drawing & Descriptive Geo. 62 48 (%] 61
ME/541 |Workshops 71 71 71 71
ME/631 |Thermodynamuics I 59 48 63 59
ME/731 |[Mechanics I 59 47 66 61
ME/831 |Properties of Material 66 59 68 63
ME/931 |Electrical Engmeering 60 56 62 39
ME/172 |Automotive Technology I 64 50 71 62
ME?222 |Programming II 58 46 62 56
ME322 |Mathmatics I 60 46 60 55
ME/432 |Mechanical Drawing 59 49 63 57
ME/542 |Strength of Materials 50 16 74 65
ME632 |Thermodynamics II 54 44 58 33
ME/732 |Mechanics 11 R]| 49 61 56
ME/832 |Manufacturing Methods 68 78 64 57
ME942 |Fluid Mechanics I 57 45 61 56
ME/123 |Engineering & Numerical Analysis 59 53 64 60
ME/243 |Theory of Machines 59 50 62 38
ME/343 |Mechanical Eng. Design | 65 51 64 60
ME/473 |Internal Combustion Engines 60 56 61 59
ME/543 |Heat Transfer 66 51 60 36
ME/673 |Fluid Mechanics 11 58 49 65 58
ME773 |Vehicles Theory 63 65 58 55
ME/823 |Computer Aided Design 71 57 61 62
ME/@13 |Industnal Engineening 62 67 39 57
ME/134 |Measurements 57 36 62 61
ME234  |Automatic Control 66 52 68 66
ME/374 |Fuels and Combustion 65 56 71 67
ME474 |Automotive Design 6l 62 73 70
ME/574 |Velucles Dynamics 67 56 67 64
ME/674 |Antomotive Technology Il 63 54 66 63
ME/774 |Internal Combustion Engine Parts Design 74 74 82 80
ME/844 |Project 76 76 79 77
ME924 |Computer Aided Eng. 78 49 79 75
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CRITERION 5. CURRICULUM

A. Program Curriculum

1.

N

Complete Table 5-1 that describes the plan of study for students in this program
including information on course offerings in the form of a recommended schedule by
year and term along with average section enrollments for all courses in the program
over the two years immediately preceding the visit. If there is more than one
curricular path, Table 5-1 should be provided for each path. State whether you are on
quarters or semesters and complete a separate table for each option in the program.
Describe how the curriculum aligns with the program educational objectives.

Describe how the curriculum and its associated prerequisite structure support the
attainment of the student outcomes.

Attach a flowchart or worksheet that illustrates the prerequisite structure of the
program’s required courses.

For each curricular area specifically addressed by either the general criteria or the
applicable program criteria as shown in Table 5-1, describe how your program meets
the specific requirements for this program area in terms of hours and depth of study.

If your program allows cooperative education to satisfy curricular requirements
specifically addressed by either the general or program criteria, describe the academic
component of this experience and how it is evaluated by the faculty.

Describe the materials (course syllabi, textbooks, sample student work, etc.), that will
be available for review during the visit to demonstrate achievement related to this
criterion.

B. Course Syllabi

Overview

Identifying the requirements of the curriculum in the fields of engineering does not only
include specific topics (engineering), but also it has been taking into consideration the
professional aspect which includes a combination of mathematics, general sciences and basic
education. Engineering subjects consist of engineering sciences and engineering design
appropriated to the specialization of student. Thus, the element of public education is
complementary to the main content (technical) in the curriculum and fits with the objectives
of the program and the department.

Table (5-1) shows the Curriculum with units in addition to the symbols and their
depended hours for Mechanical Engineering Program, and laboratory course in addition to
the addresses of graduation projects and textbooks.
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TABLE 5-1 CURRICULUM
AUTOMOTIVE ENGINEERING PROGRAM

Course Indicate Wh_ether Last Two Aver_age
(Department, Number, Title) Courge IS Curricular Area (Credit Hours) Uene Sl

List all courses in the program by term starting with Req_uwed, Course was | Enrollment

; . . . Elective, or a Offered: for the Last

first term of the first year qnd ending with the last Selective Math & | Discioline vearand. | Two Terms
term of the final year. . : P General ’

Elective by an R, Basic Spec_lflc Education Other |Semester, or| the Course

an E or an SE? | Sciences | Topics Quarter | was Offered!
Human Rights & Democracy R 2 2016-2017
Programming | R 2 2016-2017
Mathematics | R 3 2016-2017
Engineering Drawing & Descriptive Geometry R 4 2016-2017
Workshops R 6 2016-2017
Thermodynamics | R 4 2016-2017
Mechanics | R 4 2016-2017
Properties of Material R 2 2016-2017
Electrical Engineering R 3 2016-2017
FIRST YEAR

Automotive Technology | R 5 2016-2017
Programming Il R 2 2016-2017
Mathematics Il R 3 2016-2017
Mechanical Drawing R 3 2016-2017
Strength of Materials R 3 2016-2017
Thermodynamics II R 4 2016-2017
Mechanics Il R 3 2016-2017
Manufacturing Processes R 4 2016-2017
Fluid Mechanics | R 4 2016-2017
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SECOND YEAR
Engineering & Numerical Analysis R 3 2016-2017
Theory of Machines R 4 2016-2017
Machine Design | R 4 2016-2017
Heat Transfer R 4 2016-2017
Fluid Mechanics I R 4 2016-2017
Vehicles Theory R 4 2016-2017
Computer Aided Design R 4 2016-2017
Industrial Engineering R 2 2016-2017
Internal Combustion Engines R 3 2016-2017
THIRD YEAR
Automotive Design R 4 2016-2017
Internal Combustion Engine Parts Design R 4 2016-2017
Measurement R 2 2016-2017
Automatic Control R 3 2016-2017
Automotive Technology Il R 3 2016-2017
Vehicle Dynamics R 4 2016-2017
Fuels and Combustion R 4 2016-2017
Project R 4 2016-2017
Computer Aided Engineering 4 2016-2017
FOURTH YEAR
Add rows as needed to show all courses in the curriculum.
OVERALL TOTAL CREDIT HOURS FOR THE DEGREE 123 hours per a week 3690 Hours for BSME-AE

PERCENT OF TOTAL

26%

| 64% | 10%

1. Required courses are required of all students in the program, elective courses (often referred to as open or free electives) are optional for students, and selected elective courses are those for which students must

take one or more courses from a specified group.

2. For courses that include multiple elements (lecture, laboratory, recitation, etc.), indicate the maximum enrollment in each element. For selected elective courses, indicate the maximum enrollment for each option.

Instructional materials and student work verifying compliance with ABET criteria for the categories indicated above will be required during the campus visit.
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A sample of the course syllabi is given below for the first class of our program, full
details of course syllabi are given in Appendix 5.1.

FIRST CLASS
Class/ S Relevant
Dept. Nurﬁl;):rl}s'eritle Efectl:t/ Prerequisite(s) Lab. Plt,o " Program
schedule ot Outcomes
Component
Meghamg:al ME 22.1 R none 2 Hrs. | Engineering | A,B,D,F,H
Engineering Programming |

Course (Catalog Description)

This guide provides an introduction to computer programming in the Fortran 90 programming
language. The elements of programming are introduced in the context of Fortran 90 and a
series of examples and exercises is used to illustrate their use.

Course Text

ABL) agana 3 pgeale gase 2 90 O sR Aaa ) dad iyl g A o (2 abad) g sl

Course Objectives

The aim of the course is to provide sufficient knowledge of programming and Fortran 90 to
write straightforward programs.

Topics Covered

Week Contents @l giaal) g sl
Introduction dulall dasia
1 - Hardware And Software A8 5 dnulall Clal ll g dgalall il Sl - 1
Computer Units lelae
Introduction to programming daa gl 8 dadia
2 - Problems Solution With Aaa ) il bl Ja (8 ol pSal) - 2
Programming dalinal)
Flow charts Ay cillakdlalf
3 - Flow Charts For Different dona )l Jilsal) Jad Al cildaladdll - 3
Programming Examples
Solution
4 - Flow Charts For Different dona ) Jilsal) Jal Al cillaladdll - 4
Programming Examples
Solution
Fortran 90 programming 90 &) 598 Aaayul) 42l
5 language 90 &) 5 98 daa ) Azl dania - 5
- Introduction To Fortran 90
6 - Introduction To Fortran 90 90 &) i) 5 A ) Aall Aania - 6
7 - Data Types ,Variables & O ba) Cal sl 5l paiall 5 i) o) i -
Constants (Adkisa 7
8 - Data Types ,Variables & O La) Sl gl 5 il puaiall 5 cilibad) o) i - 8
Constants (Ailiza
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9 - Data Types ,Variables & )l sl 5 <l jariall 5 bl ¢ il - 9
Constants (Rabida
10 - Arithmetic Operations And Croad) Anialy 1 J1sall 5 Al Hl Slleall - 10
Intrinsic Functions (4alisa
11 - Arithmetic Operations And Gl Anialy 1 J1sall 5 Al Hl Slleall - 11
Intrinsic Functions (Aalisa
12 - Arithmetic Operations And Crolad) Anialy 1 J1sall 5 Al Hl Slleall - 12
Intrinsic Functions (Aalisa
13 - If Conditional Statements (Aalisa cp k) (e, 13)) Aada i) Jasll - 13
14 - If Conditional Statements (Adliza o)) (e 13]) dgda il Jeall - 14
15 - If Conditional Statements (Raliaa o) (o, 13)) Aada i) Jasll - 15
16 - Inputs/ Outputs Formats (it o lad) Sils Hall g SR G - 16
17 - Inputs/ Outputs Formats (Adliaa oy jlad) Gl Al g O v - 17
18 - Inputs/ Outputs Formats (it oy Hlad) Gl jaall 5 A fua - 18
19 - Inputs/ Outputs Formats (Adline (ol Gl il s COlAA fua - 19
20 - Loops (Aakisa oy jlad) ) sl - 20
21 - Loops (Ailiae o L) L) Sl - 21
22 - Loops (Adliae o lad) ) Sl - 22
23 - Loops (Aakisa oy jlad) ) sl - 23
24 - Subprograms & Functions (Aaline o ylad) JIsall 5 dae Al mal Ll - 24
25 - Subprograms & Functions (Adline (o ylal) JIsall 5 dae 8 el all - 25
26 - Subprograms & Functions (Adline (p ylal) JIsall 5 dae 8 el all - 26
27 - Subprograms & Functions (Adlina o lad) JIsall 5 dae Hall el ull - 27
28 - Arrays (Adlisa (g jlad) Lgtiallas 5 i siaall - 28
29 - Arrays (Adlida o lad) Lgtiallan s ild hndll - 29
30 - Arrays (Alisa (g jlad) Lgtiallas 5 i siaall - 30

Lab Experiments

No. Experiments

1- A program to find square area.

2- Program to use some intrinsic functions.

3- To generate integer numbers (1 ... 100) with out using (Read statement).

4- To generate even integer numbers (1 ... 100) with out using (Read statement).
5 - To generate odd integer numbers (1 ... 100) with out using (Read statement).

To use sine , cosine and tangent functions to get values for some angles without
using (Read statement).

7- To use Ohm law for some current values without using (Read statement).

To generate integer numbers (1 ... 1000) that are multiple of (5) with out using (Read
statement ) and use the rule of multiplication.

9- Using Fortran programming language to solve
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k=n
Y = 2 Xk
k=1

10-13 | Using Fortran programming language to solve some power series

14- Using Fortran programming language to calculate the average of 50 temperature .

Using Fortran programming language to use the arrays, calculate the average and

15- using conditional IF statement.
Using Fortran programming language to use the arrays and reversing the array
16- contents inside the same array
17- Using Fortran programming language to find maximum and minimum temperatures
Using Fortran programming language to print “slow”. Medium” and “fast” depending
18- on vehicle speed.
Course Req./ N Class/ Contribution to | Relevant
Dept. Number/ Elect Prerequisite(s) Lab. Prof. Program
Title Schedule Component Outcomes
geg](iﬂgg:icr?gl] 321/I|\/Iath R ME115 3 Engineering A BkD &

Course (Catalog Description)

All lectures reflect the higher values, purposes and principles. They offer flexibility, provide
more time for learning, more focus on skills and applying learning, and scope for
personalization and choice.

In this Course, and its component Units, there will be an emphasis on skills development and
the application of those skills. Assessment approaches will be proportionate, fit for purpose
and will promote best practice, enabling learners to achieve the highest standards they can.
This Course provides learners with opportunities to continue to acquire and develop the
attributes and capabilities of the four capacities, as well as skills for learning, skills for life and
skills for work.

Course Objectives

Antun H, Bevins I, Davis S, Calculus, 7™ edition, Von Hoffman Press, 2002.

Thompson S P, Gardner, Deferential Calculus and the Integral Calculus, ST. Martain’s
Press, New York, 1998.

Bird J, Engineering Mathematics, 4™ edition, Newness, Great Britain, 2003.

Aims of the Course:

-To provide a course of high academic quality in Mathematics in a challenging and
supportive learning environment that encourages students to reach their full potential,
personally and academically.

_ to provide a course that is suitable both for students aiming to pursue research and for
students going into other careers;

_ to provide an integrated system of teaching which can be tailored to the needs of individual
students;
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_ to develop in students the capacity for learning and for clear logical thinking;

_ to continue to attract and select students of outstanding quality;

_ to provide an intellectually stimulating environment in which students have the opportunity
to develop their skills and enthusiasms to their full potential;

Topics Covered

No. | Contents @l ,:;;4.\\
Cartesian Coordinates, Slope of a line, ‘_‘L‘?‘hw i
1- . . . patiuuall Ll Jae -
Equations and distances, Graphs of equations Bl (il Y sl 1 -
5 Limits and intervals, Continuity test, Domain Al Jhsall oy -
and Range <l ) g el -
3- | Elementary Operations with matrices qjﬁjf:ﬁ
4- | Transpose and inverse of matrices i i dﬂ;’:;’:i“"gjj
Solution of system of equations using 32c 8 28y yhay Waladll (e de seaa
5- ,
Gramer’s rule method BB
6- | Introduction to complex numbers Ayl Alae ) I Jalae
7- | Argrand diagrams and product quotients dandl) 5 o puiall g 23 S 5l dalada
8- | Powers and roots sl g e
9- | Properties and roots sl al sa
10- | Cauchy-Riemann equation daay 5 518 Ailaa
11- | Properties, rules and graphing a s 2e) By (al A
12- | Properties and rules )yl sa
13- | Graphing, rules and properties
14- Rules of derivatives, Chain rule and implicit ) gall cliiia
derivatives Loiacal) cilaiial) calulid) sac 8 oLl 8
Rules of derivatives of logarithmic and Al S ol g ) J) gl diidia
15- : : e
exponential functions Leil 8 -
At ) gl ARiiia
16- Derivatives of trigonometric and inverse ) N .Le_gs\jé -
trigonometric functions douSal) AAlEAY) ) gal) ABLia
el 68 _
A 30 J) sal) Adiiia
17- Derivatives of hyperbolic and Inverse ) ) Ll 58 -
hyperbolic functions dsal) dgai) 311 J)gal) ABiiia
el 68 _
18- L Hap}tal rule, \felocn_y and _acceleratlon, , Max. Dl 52cls j
and Min. and point of inflection inidl se ~
Integration formulas and integration of s AL Gl
19- | logarithmic, exponential trigonometric and ezl g de il -
inverse trigonometric functions s all g alaal) ddasil) -
20- Integratic_Jn of Hyperbolic and Inverse &;T c_‘:’j ‘S‘u_‘
hyperbolic functions At e Sl 21 1l JA& )
91- Integration by parts and integration for odd and dalsal) J) gal) Jalss

even powers of sine and cosine

TSl A 5 AR ) gall Jalss
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. . L . A Jeall Jalss
99. Trlgtl)n_ometrlg flébstlLtutlons and integral Al 31 31 ) gl L3 B
involving a x X+cC R
Jalstl 3
93- Partial fractions and rational functions of sinx 45 3l Jalsil) -
and cosx and other trigonometric functions @Al g a9 Y] JalSs -
plai cuall g cuall
Al ciliay gaill JalSs
24- | Definite integral and area T il gl
ax? + bx + ¢ pall Jal<s
Lpaadl) ) gall 9 ) g 4 Ja
25- | Length of the curve and surface area DS 4l 3y Jalsil) -
LB J) gall il ) sall JalS3 _
Jalsil) cliadat
26- | Triple Integrals (volume) aat Aaluadl 5 daaall Jal&ill -
2 i) Aaial)

27- | Area between t w ke cliubs
- | Area between two curves | alasall y il J o
. Zilgadall

Vector in space, parallel vectors and product of R
28- vectors L..SJ\_,J} t\Jﬂ\ ‘_g u\.@é_\.d\ -
Gilgaiall 1y silgaidll
Triple product, volume of box and projection of g Al
og. | Triple product, volume of box and projection o all pn N syl B
two vectors 6 A Clila s ueaie Ll
ddalis clilatial g dals ciliay gai
30- | Quiz, answers and solutions Al cllasiel) dliul Ja -
EEENEOP

I Relevant

Course Class/ Lab. | Contribution to
Department Number/Title RegiEleet: Schedule Prof. component program
) outcomes
Theo
. 12
Mechanical ME/631 . r L ABET:
S Thermodynami R . Engineering
Engineering Tutor :1 a,b,c,f,g
csl
Pract :1

Course prerequisites

Differential and integral calculus, basic physics and chemistry, good command of English
language, high skills in computer and communication facilities.

Course description

Description of the substance and phases including the theories dealing with the analytical
formulation of their properties. Description of the thermal system and its surrounding with
interaction characteristics between them. Awareness of units and dimensions in standard
systems of units. Definition of Energy and its forms, transformation means and tools.
Mathematical formulation of First and second law of thermodynamics and their limitations.
Application of the physical and mathematical concepts to thermodynamic processes and
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evaluating their impacts on performance and developing techniques. Distinguishing
between real and theoretical processes.

Course textbook
2008 c@;})ﬂ\z\u\.aﬂwc GJ}‘}”K&.\H\ C A (S A ) _Jc'é‘)\‘);l\uﬂ.ai:\\dtl\\.;\.m\...u\

Course references

1. Thermodynamics: An Engineering Approach; by Yunus A. Cengel & M. Boles.
2. Basic Engineering Thermodynamics; by F.J.Wallce & W.A.Linning.

Course objectives

e Using dimensions and units in the description of the basic and derived physical
quantities.

e Using and converting between international unit systems.

e Realizing phase change process and subject it to energy production procedures.

e Evaporation and condensation concept utilization in energy transfer in boilers and
heat exchangers.

e Mathematical formulation of the transitional and stored energies specification as they
changed during any process.

e Formulation for heat and work transfer in thermodynamic process and deriving the
governing property change.

e The engineering application of power and refrigeration cycles.

e Applying the heat engine concept with performance assessment criteria.

e Energy degradation concept during transformation and transferring, as well as, the
methods used to control the processes inherent losses.

e Using entropy as a measure for energy degradation while transferred and realizing the
entropy minimization principle.

Topics covered

No. | Contents Gl giagl)
1 | Units & dimensions. Clas gl akas ae Jaladl
2 | Basic definitions. Fanla¥) Cay il
3 | System and processes. Aalinn e Sl llaall 5 5 ) jall QUail)
4 | Zeroth law. 5l all il ) sl
5 | Temperature scales. Leilan Hi 93, yall da
6 | Energy. Lee 51l 5 Aaal)
7 | Heat and specific heat capacity. Aae sl 3 ) adl g3 ) Al
8 | Work and its types. Ac gl g Jadl)
9 | Working substance. Jazll 33l (ailiad
10 | Perfect gas law. (A Sl Al Ualas
11 | Real gases. TN
12 | Energy conservation. AaUa)) Jads o
13 | Energy as system property. Al duals dalhl)
14 | First law of thermodynamics and AUl 45 ) ga 53 ) pad) elalipal J gY) (o 53l
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Energy balance.
15 | Non-flow energy equation. Lokl A daUall ddates
16 Application of N.F.E.E. to closed Aakaiy) e e Al d8Ual) Aales Gl

systems. Aald)
17 | Steady-flow energy equation. tial) Gl jall AUl ddates
18 Application of S.F.E.E. to open dalaty) e jaieal bl dUal Aol GGulas

systems. Aagiad)
19 | Heat engine and thermal efficiency. Ay yadl selell g 4 ) jall AxSlall
20 | Reversed heat engine and COP. 1Y) Jalaa 5 A oSaall A ) jad) A5SW

Reversibility and 2" law of : e e e

i Bl 5 ) pad) el Gl ¢ 5l

21 thermodynamics. "' s 8ol il S 5

Carnot cycle for power and reversed s . Cen

. - Saall 61,83 3,3l 5,13

22| Carnot cycle for refrigeration. il Saall S8 52 58,80 S50
23 | Entropy and energy degradation. Adal) Lalasi) o gela g 29 i5Y)
24 | Entropy as system property. Aaill dals o i)
25 | Entropy equations for gases. Ll 3l g Y YAl

Entropy change in thermodynamic - 2y o . -

Ay I cllanll M

26 processes. Al sa Al Shaleall (A 5 BV s
27 | Isentropic efficiency. A gy Y 3.
28 Molecular structure of elements, A bl LS jall g ualiall A Sadl Syl

compounds and mixtures. Al vl

Avogadro’s hypotheses / Dalton’s . aEy . s WRRE

. ysilla - 3 eld\ o silla oy 5l < )

29 | law / Gibbs-Dalton law / Amagat’s Ol = o 08N 08 058 Jffsj Mﬁm

law. Bl o5
30 | Volumetric & gravimetric analysis. A bl Lidall 6l Jilaill 5 eaadl Jalaill

Lab Experiments

1 Boyles’ law das 58 Gk
2 Specific heat capacity 4o il 5 )l _adl s
.w .- }-d\ .- \‘);J‘ M 1-‘5
D Gae o) (5 el el
3 Measurement of [J for Oxygen & Y
4 Mechanical Heat Pump Sl 4y ) el Azl
5 Stirling engine Sl s Al
6 Calorific value of gaseous fuel G 285 Ayl all dagdll Cla
Course Req./ Class/ Contrti(l;)ution Relevant
Dept. Number/ 9 Prerequisite(s) Lab. Program
- Elect Prof.
title Schedule C Outcomes
omponent
Mechanical ME\831 R 2 hrs Engineeri ABET: A,B,
engineering practice ngineering C,G

Course (Catalog Description)
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The basic purpose of this course is to introduce 1st year Mechanical Students to the concepts
of material properties through the study ofmaterial crystallization, mechanical tests and the
heat treatments.

Course Text

| Applied physical metallurgy —H- Higgins

Course Objectives

The basic purpose of this course is to introduce 1st year Mechanical Students to the concepts
of material properties through the study ofmaterial crystallization, mechanical tests and the

heat treatments.

Topics Covered

No. | Contents il giaall
Ilntroguct_lon | . o Lasial)
-Introduction to ores, elements and materials 3yl g pealiall g LA 1 o
-Iron ores .y fs

1- . . - J:\J;J\ lald
-Periodic table of elements .

-Engineering materials - atedligol doel
g g : - dauaig) 3 gl
Classification of engineering materials i) 3 gal) Cyiaat

5 -Metallic and non metallic - A e g dxiane
-Ferrous and non ferrous - Auaa e sdpaa
-Natural and synthetic materials - dgelia g dprnda dpuaia 3l 5e

S il
Crystal structure sz:j-j“ wj

3. Atomic arrangement ) 5 5l el
BCC, FCC and HCP structures ol |l
Atomic packing factor SeSsall bl dn sl g Sl

' oM pa)ll Jalaa -
Imperfections in crystals Sl e

4 |° point defects - dadil) gl
- dislocations and grain boundaries - Clanall 3 s 5 cile DY)
- solidification of materials and alloys - il 5 el il
S fi hilled | St B

tructure of ingots chilled _ A0l Fadl) i) AEL

5- | - columnar and central equi-axed grains A 3S ol
- dendritic segregation il o) L
Thermal equilibrium dagrams Al G cllabaia
- solubility in the solid state - Alall A ol Al A s

6- | - phases - sk
- solid solutions, compounds and mechanical - blall 5 LS Hall g Adall Jilladdl
mixtures (SSHSl

7. Lever rule Alisl) ac18
- Eutectic, Eutectoid and Periteetic reactions. - Agaladl 5 4y 5SS gall 5 S ST gl Y gl
Applications on binary phase diagrams Ay Al o) cibia e gk
- components completely soluble, completely ! L S e g orn

8- | insoluble or partially soluble in the solid state - Aape 5l Ol sl A Al S
ihsolu P y ' Alall Al 8 lsdll 48 s o) LAl
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Mechanical properties of metals
- specifications and standards
- normal stress and shear stress

Oalaall LSl al &)
Aol laal gall -

o=l gal 5 (53 ganll MgV -
Jaay) -

9- | -strain Jasall g 280 <l jLasl -
10- | - tensile and compression test Jadi¥l g — Agal¥l e -
-stress-strain diagram
Hardness tests: brinell, Rockwell and Vickers S50 iy saSlall il sl -
-impact tests: izod and charpy BPS D)
s 355 Aeaall il sl -
Application on mechanical testing and ASilal) il JLEAY) o iyl
properties el sddlyg
- determination or young modulus - @b gy Jalea Clas
11. | - Yield stress - g sadll dgal
- proof stress A saall Agall -
- ultimate tensile strength s soadl) 2l da sl -
- fracture stress, ductility Abladll 5 sl dlgal -
- hardness and impact toughness daduall dalia g 3230all -
Iron and steel clall g yaal)
- Fe-Fe3c phase diagram - aall ) sl ) skl hbis
1. |- Allotropy - skl o
- microstructure of carbon steels )W Clall 4 Heaall 4l -
- Effect of carbon content on microstructure and Ll Je S S (o sindll 00 -
mechanical properties of carbon steel. Clall LSSl Gal sall 5 4 gl
Carbon steel Ll cilalais ‘f’““‘.‘ "M%‘
. - C Glaladiul g (al 6a g &\3.:\
- types, properties and uses of carbon steel. el
13- | - low, medium, and high carbon steel . e
- tool carbon steel el o siall s | HLAS\SM
s
S saall Cilia
. AN L
Cast iron i of s . .
ig - types, properties and uses of cast iron. Ji jij\h &:’EJ\T:Z f;f‘j:jgi‘
- white, grey, nodular and malleable cast iron o =T Ll
ks 3
Heat treatment of stee_l LAl 2l ehalad)
- non- equilibrium cooling gl e e
18- 17T diagrams ‘;.'Ua‘zl]\j )r'l“ 38 -
11 Annealing, normalizing, hardening and Siaada-TTT
Y ’ Aol ey dpudli g Aol 5 (pali -
tempering of steel.
Alloy steel Sibd) lal)
18- | - role of alloying elements -l jualie g2

- types, properties and uses stainless steel and

Sl Clall el il 5 al 53 5 ) 53
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high speed tool steel-.

Copper and its alloys Al g uladl)

19- |- classifi(_:ation ac) gl -

20- | properties dal A -

- uses ailaladsing -

- brasses and bronzes gl g saal¥) Guladll -

Aluminum and its alloys AL 5 o sraalY)

21 |~ classifi(;ation ac) gl -

99 |~ properties aal i -

- uses ailaladiing -

- aging and precipitation hardening s Al il g gl -

Nano materials all daaliia ) gall

- characterization of nano particles and nano Sl 5 dadall Clapall Caua 5 -

23- | structures ol Laliia

24- | - classifications Caiaill -

- applications of nano materials in technology dl) cileluall 8 dadal) o sall il -

and medicine. hall

plastics cplalll

o5 | - inFroduction to plastics techpolc_)gy cplatl) u_al_us.ﬁ Mm -

%6- |~ microstructure ar}d polymz_erlzatlon 3 yall) g Aulaall Al -

- structure of plastics materials Al o gall S i

- classification, properties and uses of plastics. Al Slaladinl 5 Gal & 58 6l -
Ceramics and glass X

- structure, defegcts, properties and uses of oy e .G‘A')j s &A‘M !

27- - uu\m\}ua\};}g__a}pjg__x:\s);_

og. | Ceramics. _ Sl e

- structure, properties and uses of glasses. 2o 3l Claind 5 ol 53 5 Ca

LSl ol gl

5g. | Composite materials _ _ 3 Al sl Rand @u\:\;’m

30- |- classification: metal matrix, ceramic matrix e 5 58, G A e »L

and polymer matrix

A8 all 3 sl anall 5ol 5 (S il
AS el 3 gall laladtinl g al sA -

CRITERION 6. FACULTY
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A. Faculty Qualifications
Describe the qualifications of the faculty and how they are adequate to cover all the
curricular areas of the program and meet any applicable program criteria.  This
description should include the composition, size, credentials, and experience of the
faculty. Complete Table 6-1. Include faculty resumes in Appendix B.

Name | Ahmed Naif Ibrahim Al-khazraji
Education | Degree Discipline Institution Year
Ph.D. Applied mechanics Antonin Zapociky 1986
(vehicle dynamics) Academy
M.Sc. Applied mechanics Antonin Zapociky 1982
(vehicle dynamics) Academy
B.Sc. Mechanical engineering Baghdad University 1976
Academic experience
Institution Rank Title When Full time or Part
time
Mechanical engineering Associate Instructor 1986 FT
(vehicle engineering division) Professor

Non-academic experience

Company or entity Title Brief description of When Full time or
position Part time

Certifications or professional registrations

Iragi Engineers Association

Current membership in professional organizations

Honors and awards

1- The second symposium for nano materials in bio- medical applications/
nanotechnology and advanced materials research center/ U.O.T

Service activities (within and outside of the institution)

1- Member of the Post graduate and scientific research committee/ Dept. of mechanical
engineering

2-Head of educational and health extension

3-Member of (PBL) / University of technology.

4- representative of IREX organization / Dept. of mechanical engineering

Briefly list the most important publications and presentations from the past five years — title,
co-authors if any, where published and/or presented, date of publication or presentation

1. Effect of Heat Treatment on Notch Sensitivity Factor for Aluminum Alloys. Eng.&
Tech. Journal ,VVol.28, No.3,2010.

2. [Effect of heat treatment on fatigue life of aluminum alloys 2024 and 7075. Eng. &
Tech. Journal, VVol.28, No.22, 2010.

3. Residual stress effect on fatigue behavior of 2024- aluminum alloy. Eng. & Tech.
Journal ,VVol.29, No.3, 2011.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Mechanical properties of polyester fiberglass as a composite material used in a
vehicle under dynamic loading.

Formation of compressive residual stresses by shot peening for spot welded stainless
steel plates. Eng. &Tech .Journal, VVol.31, Part (A), No.11, 2013.

FE Analysis of residual stresses induced by spot welding of stainless steel type AlSI
316. Eng. & Tech. Journal , Vol. 32, Part (A), No.2, 2014.

Influence of low temperature on the dynamic response of laminated composite
material subjected to impact load. IJCET, Vol.3, No.3 August-2013.

Effect of fiber-reinforced type on the dynamic behavior of composite plate. IJSER
Vol.4, Issue 9, September-2013.

Determination the optimum shot peening time for improving the buckling behavior
of medium carbon steel. Eng. & Tech. Journal , Vol.32,Part (A), No.3, 2014.

Study the influence of shot peening time on buckling behavior of medium carbon
steel CK35 under dynamic loading (experimentally and numerically). IJCET 2014.
Effect of shot peening on the endurance limit of fiber glass composite material.
IJSER Vol.5, Issue 3, March-2014.

Effect of shot peening on dynamic buckling critical load parameter produced for
carbon steel columns.Journal of Babylon University, Vol.22,No.3,2014.
Experimental Modeling and optimization of Fatigue Life and Hardness of Cabon
Steel CK35 wunder Dynamic Buckling.Exceptance Letter.Journal of Al-
Khwarizmi,2014.

Comparison of Fatigue Life Behaviour Between Two Different Composite Materials
Subjected to Shot Peening at Different Times.Exceptance Letter.Journal of Al-
Khwarizmi.2014.

Study the Effect of the Graphite Powder Mixing Electrical Discharge Machining on
Creation of Surface Residual Stresses for AISI D2 Die Steel Using Design of
Experiments, Eng.Technology journal, accepted letter N0.1058 at 24/5/2015.
Prediction of Surface Roughness, Material Removal Rate and Tool Wear Ratio
Models for SiC Powder Mixing EDM, engineering and development journal,
No0.4693 at 31/5/2015.

Studying and Modeling the Effect of Graphite Powder Mixing Electrical Discharge
Machining on the Main Process Characteristics, Alkhwarizmi collage of engineering,
no 207 at 11/5/2015

Surface residual stresses induced by shot blast peening after EMD of AISI D2 Die
steel using two types of Electrode.INPRESSCO, Vol5, No.1, (Feb 2015).

Effect of different types of electrodes on surface residual stresses induced by DEM
process for AISI D2 Die steel, JESRT, Vol.4, No.1, (Jan 2015).

Effect of SiC powder mixing (PMEDM) on surface residual stresses using copper
and graphite electrodes, Elixir 80(2015).

Enhancement of endurance limit of fiber glass composite material due to shot
peening process, engineering and development journal, accepted letter No. 8424, at
25/12/2015.

Study the influence of shot peening time on buckling behavior of medium carbon
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steel (CK35) under dynamic loading, the Iraqi journal for mechanical and materials
engineering, accepted letter, No. 3206 at 21/10/2014.

23. Formation of compressive residual stress by face milling steel AISI1045, Al-
Khwarizmi, accepted letter N0.400 at 22/10/2014.

24. Dynamic behavior investigation of laminate composite plate, the Iraqi journal for
mechanical and materials engineering, accepted letter, N0.3269 at 13/1/2015.

25. The effect of shot peening on the notch sensitivity factor and Neuber characteristic
length for 7075-T6 Aluminum alloy, accepted letter N0.581 at 21/1/2015.

Briefly list the most recent professional development activities

1-Team Leader to prepare for design day / Dept. of mechanical engineering
2-patented in finding a new method to improve the mechanical properties of composite
material.

Name Asst. Prof. Dr. Mahmoud A. Mashkour
Education | Degree Discipline Institution Year
Ph.D. Heat Engines/ Internal Saint Petersburg State 2004-2005
Combustion Engines Polytechnic University/
Russia
MSc. Power Generation. University of Technology | 1994-1995
BS Mechanical Eng. University of Technology | 1989-1990

Academic experience

Institution Rank Title When | Full time or Part time

Automobile Engineering Assist. FT

Division Prof.

Non-academic experience

Company or entity Title Brief description of | When Full time or Part
position time

Certifications or professional registrations

Iragi Engineers Association

Current membership in professional organizations

Honors and awards

- Greater than 25 -Acknowledgment from the Minister of Higher Education of Iraq, the
President of University of Technology and Dean of Mechanical Engineering
Department for scientific efforts.

- University Shield — 2012

Service activities (within and outside of the institution)
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- Member in M.Sc. and Ph.D. examining committees.

- Director of laboratories, Department of mechanical Engineering, University of Technology,
(2006-2009).

- Registration Director, Department of mechanical Engineering, University of Technology,
(2012-2013).

- Supervision of combustion Laboratory.

- Participation in various committees such as examinations, field training, scientific,
syllabus organization.

Briefly list the most important publications and presentations from the past five years — title,
co-authors if any, where published and/or presented, date of publication or presentation

1. Analytical Investigation to Predict the Intake pipe Diameter in Naturally Aspirated
Internal Combustion Engine- Journal of Applied Sciences, 2012: 161-167.

2. Two zone model simulating the combustion process of dual fuel in S.1.E.- Scientific
Conference of Energy and Renewable Energy Applications-2011.

3. Effect of Diesel Fuel Sources on Engine Emissions — Association of Arab
Universities Journal-2012.

4. Study the Effect of Ceramic Coating on the Performance and Emissions of Diesel
Engine - Journal of Engineering University of Baghdad-2012.

5. The effect of ceramic coating on performance and emission of diesel engine operated
on diesel fuel and biodiesel blends - Journal of Engineering University of Baghdad-
2014.

6. Heat Transfer in a Partially Opened Cavity Filled with Porous Media - 3" Scientific
International Conference - 2012.

7. Natural convection in a partially Opened Box Filled with a Porous Medium - Journal
of Engineering University of AL-Qadisiyia, 2014.

8. Experimental Study of Forced Convection Heat Transfer in a Partially Opened Box
Filled with Porous Medium - ICEIT2012, Torento, Canada, 2012.

Briefly list the most recent professional development activities

- Coordinator of the Scientific Promotion Committee, Department of mechanical
Engineering, University of Technology, (2014- Now).

Name Abed-Alkadom Mohammed Hasan Hadi

Education | Degree Discipline Institution Year
Ph.D. Mechanical Engineering | University of Technology | 2006
MSc. Mechanical Engineering University of baghdad 1996
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BS Mechanical Engineering | University of Technology | 1984
Academic experience
Institution Rank Title When Full time or Part
time
Mechanical Engineering Ast. Prof. Instructor | 1996 FT
Division
Non-academic experience
Company or entity Title Brief description of When Full time or
position Part time

Certifications or professional registrations

Current membership in professional organizations

Iragi Engineers Association

Honors and awards

Service activities (within and outside of the institution)

Member of higher education committee 2014

Briefly list the most important publications and presentations from the past five years —
title, co-authors if any, where published and/or presented, date of publication or
presentation

Pollutants of continuous combustion chamber J. of Engineering 2013

Briefly list the most recent professional development activities

Name | Mohsin Noori Hamzah
Education | Degree Discipline Institution Year
Ph.D. Mechanical Engineering- Baghdad University 2007
Applied mechanics
M.Sc. Mechanical Engineering- Al-Nahrain University 1996
Applied mechanics
B Sc Baghdad university 1993
o Mechanical engineering
Academic experience
Institution Rank Title When Full time or Part
time
Mechanical engineering Associate Dr 2012 FT
Professor
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Non-academic experience

Company or entity Title Brief description of | When Full time or
position Part time

Certifications or professional registrations

Current membership in professional organizations

Iragi Engineering Union
ASME International

Honors and awards

Service activities (within and outside of the institution)

Briefly list the most important publications and presentations from the past five years —
title, co-authors if any, where published and/or presented, date of publication or
presentation

1. Mohsin N. Hamzah, Mahmood S. Nima, “Experimental and Numerical
Investigations of an Inflated Air-Spring Made of Fiber-Reinforced Rubber”, AL-
Qadisiya Journal for Engineering Sciences, Vol. 8, No. 3, 2015.

2. Mohsin N. Hamzah, Mahmood S. Nima, “Visco-Hyperelastic Constitutive
Modelling For Fiber Reinforced Rubber Composites”, 3™ International Scientific
Conference, Hilla-Babylon, IRAQ, 20-21 May 2015.

3. Mohsin N. Hamzah, Mahmood S. Nima, “Hyperelastic Constitutive Modelling for
Fiber-Reinforced Rubber Materials™, 1% International Conference on Engineering
Scienes’ Applications, Holy Kerbala, 24-25 December, 2014.

4. Mohsin N. Hamzah, “Viscoelastic Response of the Thorax Under Dynamic
Loading”, AL-Qadisiya Journal For Engineering Sciences, VVol. 7, No. 3, 2014.

5. Mohsin N. Hamzah, Shibly A. Al-Samarraie, & Yasir K. Abbas, “Full Order
Sliding Mode Control Design for Vehicle ABS System”, The Second Engineering
Conference of Control, Computers and Mechatronics (ECCCM), Baghdad,
IRAQ, February 25-27, 2014.

6. Mohsin Hamzah, Damien Subit, Sourabh Boruah, Jason Forman, Jeff Crandall, et
al., “An Inverse Finite Element Approach for Estimating the Fiber Orientations in
Intercostal Muscles”, IRCOBI Conference 2013, Gothenburg, Sweden.

7. Mohsin N. Hamzah, Asia Abdulsattar Al-Abadi, “Nonlinear Visco-Hyperelastic
Constitutive Modeling for Filled Elastomeric Materials”, AL-Qadisiya Journal
For Engineering Sciences, Vol. 6, No. 4, 2013.

8. Mohsin N. Hamzah, Asia Abdulsattar Al-Abadi, “Effect of Carbon Black Type on
the Mechanical Behaviour of Elastomeric Material”, AL-Qadisiya Journal For
Engineering Sciences, Vol. 6, No. 3, 2013.

9. Mohsin N. Hamzah, Shibly A. Al-Samarraie, & Yasir K. Abbas, “Design of
Nonlinear Robust Proportional Controller for Active Braking System,” lraqi
Journal of Mechanical and Material Engineering, Vol. 13, No. 3, 2012

10. Mohsin N. Hamzah, “Nonlinear Finite Element Analysis for Elastomeric Materials
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11.

12.

13.

14.

15.

16.

17.

under Finite Strain,” Engineering & Technology Journal, Vol. 30, No. 14, 2012.
Mohsin N. Hamzah, Shibly A. Al-Samarraie, & Yasir K. Abbas, “Design of a
Nonlinear Robust Controller for Vibration Control of a Vehicle Suspension
System”, Engineering & Technology Journal, Vol. 29, No. 11, 2011.

Mohsin N. Hamza, Imad A. Hussain, & Muhsin J. Jweeg “Boundary Elements
Modeling For Small/Large Strain Analysis Of Elastomeric Materials”, Journal of
Engineering, University of Baghdad, Vol. 16, No. 1, 2010.

Mohsin N. Hamza & Hassan M. Alwan, “Hyperelastic Constitutive Modeling of
Rubber and Rubber-Like Materials under Finite Strain”, University of
Technology, Engineering & Technology Journal, Vol. 28, No. 13, 2010.

Mohsin N. Hamza & Hassan M. Alwan, “Dynamic Analysis of Gough-Stewart
Platform Manipulator”, University of Technology, Engineering & Technology
Journal, Vol. 28, No. 16, 2010.

Mohsin N. Hamza, “Comparison between FEM and BEM for Axisymmetric
Elastic Solids”, Fifth Maghrebine Conference for Mechanical Studies, 5-7 Feb
2001, Brack, Libya.

Mohsin N. Hamza, “Stress Analysis of incompressible Axisymmetric Solids using
Boundary Elements Method”, 5" Maghrebine Conference for Mechanical Studies,
5-7 Feb 2001, Brack, Libya.

Mohsin N. Hamza, & Imad A. Hussain, “Boundary Element Method for
Axisymmetric Solids Under Non-Symmetrial Surface Loads”, Communications in
Numerical Methods in Engineering, UK, 2000, 16:867-875.

Briefly list the most recent professional development activities

Name Laith Jaafer Habeeb
Education | Degree Discipline Institution Year
Ph.D. | Heat Transfer University of Technology | 2008
M.Sc. | Power Generation University of Technology | 1999
BS Automotive Engineering University of Technology | 1996
Academic experience
Institution Rank Title When | Full time or Part
time
Mechanical Engineering Associate | Instructor | 2001 | FT
Department Professor
Non-academic experience
Company or entity Title Brief description of | When | Full time or
position Part time
Certifications or professional registrations
Iragi Engineers Association (Consulting Member)
Current membership in professional organizations
ASME (American Society of Mechanical Engineers)
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AASCIT (American Association for Science and Technology)
Industry Gateway

Honors and awards

- Several letters of appreciation from the dean of the college and the university
president.
- University Shield.

Service activities (within and outside of the institution)

Director of Laboratories

Coordinator

Adviser at the Ministry of Electricity / electric power generation in al-Dowra thermal
plant

Adviser at the Ministry of Defense / Air Force

Rehabilitation Laboratory of the post-graduate studies

Procurement Committee

Supervision of maintenance work and receive

Maintenance and repair of scientific instruments laboratory

Student Affairs

Rehabilitation of buildings University of Technology - Laboratory modulation
Supervise the maintenance services of the department

Supervising the elections of the National Union of Iragi students

Purchase of equipment and laboratory equipment

Committees to publish a link to the university lectures and curriculum development
Coordinator of the Department Council

Official in the section of the Scientific Committee

Chief, Division of documentation and alumni affairs

Briefly list the most important publications and presentations from the past five years
— title, co-authors if any, where published and/or presented, date of publication or
presentation

[1] "Simulation and Experiment Study of Gas-Solid Flow Behavior in the Standpipe
of a Fluidized Bed", Proceedings of International Conference on Engineering and
Information Technology Sep. 17-19, 2012, Toronto, Canada.

[2] "Simulation of Natural Convection in Concentric Annuli between an Outer
Inclined Square Enclosure and an Inner Horizontal Cylinder”, World Academy of
Science, Engineering and Technology 69 2012. ICAMAME 2012: International
Conference on Aerospace, Mechanical, Automotive and Materials Engineering
Berlin, Germany, September 19-20.

[3] "Natural Convection Heat Transfer in Horizontal Open Ended Elliptical and
Circular Annulus”, Proceedings of International Conference on Engineering and
Information Technology Sep. 17-19, 2012, Toronto, Canada.

[4] "Experimental Study of Forced Convection Heat Transfer in a Partially Opened
Box Filled With Porous Medium", Proceedings of International Conference on
Engineering and Information Technology Sep. 17-19, 2012, Toronto, Canada.

[5] "Heat Transfer in a partially Opened Cavity Filled With Porous Media", 3rd
Scientific International Conference 2013 / Najaf, pp. 601-614.

[6] "Natural convection in a partially Opened Box Filled With a Porous Medium",
Qadisiya Journal for Scientific Engineering, Vol.6, No.4, 2013, pp. 400-414.

[7] "Numerical Simulation of Convective Heat Transfer and Fluid Flow through
Porous Media with Different Moving and Heated Walls”, World Academy of
Science, Engineering and Technology 69 2012. ICAMAME 2012: International

43



ABET SSR Report — Automotive Engineering

Conference on Aerospace, Mechanical, Automotive and Materials Engineering
Berlin, Germany, September 19-20.

[8] "Free Convective Heat Transfer in an Enclosure Filled with Porous media with
and without Insulated Moving Wall", World Academy of Science, Engineering and
Technology 69 2012. ICAMAME 2012: International Conference on Aerospace,
Mechanical, Automotive and Materials Engineering Berlin, Germany, September 19-
20.

[9] "Experimental and Numerical Study of Two Phase Flow Regimes around a
Circular Cylinder through Enlarging Channel”, The Iragi Journal for Mechanical and
Materials Engineering, volume: 14 issue: 1, pp. 129-144, 2014.

[10] "Experimental Study and CFD Simulation of Two-Phase Flow around
Triangular Obstacle in Enlarging Channel”, International Journal of Engineering
Research and Applications (IJERA), Vol. 3, Issue 4, Jul-Aug 2013, pp.2036-2048.
[11] "Experimental Study and CFD Simulation of Two-Phase Flow around Multi-
Shape Obstacles in Enlarging Channel”, American Journal of Mechanical
Engineering (ajme) / Science and Education Publishing, Vol. 1, No. 8, 470-486,
August 2013.

[12] "Steady and Unsteady Bubbly Two-Phase Flow (Gas-Liquid Flow) around a
Hydrofoil in Enlarging Rectangular Channel”, International Journal of
Computational Engineering Research, Vol. 03, Issue. 9, September 2013, pp.44-62.
[13] "Studying the Heat Transfer Characteristics in a box with Horizontal Parallel
Heated Plates”, Mitteilungen Klosterneuburg Journal, VVolume 64 (10), 2014, pp. 12-
35.

[14] "MATHEMATICS for Mechanical Engineering”, Lambert Academic
Publishing, 2014.

[15] "Heat Transfer Augmentation Using Vortex Generators”, Lambert Academic
Publishing, 2014.

[16] "Free and Forced Convection Heat Transfer Characteristics in an Opened Box
with Parallel Heated Plates”, The American Association for Science and Technology
(AASCIT), American Journal of Energy and Power Engineering, VVol. 2, No. 1, 2015,
pp. 1-11.

[17] "Heat Transfer Analysis of Integral-Fin Tubes"”, The American Association for
Science and Technology (AASCIT), Engineering and Technology, Vol. 2, No. 2,
2015, pp. 23-34.

Briefly list the most recent professional development activities

- Participate in Workshops Hosted by the IREX Organization with IRAQ
UNIVERSITY LINKAGES PROGRAM - PROJECT GRANTS Enhancing teaching
effectiveness in engineering through Problem-Based Learning

- Invention and application of a new method of learning called Paperless Learning

- Supervision on M.Sc. Degree Students

- Supervision on Ph.D. Degree Student

Name Dheya Ghanim Mutasher

Education | Degree Discipline Institution Year

University of Baghdad 2012
University of Technology 2005
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Ph.D. Mechanical University of Technology 2002
MSc. Engineering University of Technology 2000
Higher Mechanical
Diploma Engineering
BS Engineering Computer
Added Design
Mechanical
Engineering
Academic experience
Institution Rank Title When Full time or Part
time
Mechanical Engineering Asst. Instructor 2006 FT
Division Prof.
Non-academic experience
Company or entity Title Brief description of When | Full time or
position Part time

Certifications or professional registrations

Current membership in professional organizations

Iragi Engineers Association

Honors and awards

Service activities (within and outside of the institution)

1-Member of the scientific committee of Automotive engineering/ University of
Technology.

2- Certificate of undergone training in Gas chromatography from the Sigma Instruments
PVT. LTD. , manufacturers and suppliers of analytical and scientific instruments, India,
5-9 December, 2014.

Briefly list the most important publications and presentations from the past five years —
title, co-authors if any, where published and/or presented, date of publication or
presentation

1. An investigation into heat transfer enhancement by using oscillating fins, J. of
Engineering, Vol. 19, January, 2013.

2. Experimental investigation utilizing thermal image technique to the heat transfer
enhancement using oscillated fins, J. of Engineering, Vol. 19, February, 2013.

3. Presenting a new paper entitled: "Numerical and experimental study of enhancement
of heat transfer rate by using oscillating fins; in a conference held at Cardiff School of
Engineering postgraduate research conference at Gregynog between 11th-13th July
2011 in UK.
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Briefly list the most recent professional development activities

1- Number of novel condenser design of household refrigerator. For example:
(Elliptical Flow Condenser) and (Dual-Loop Cycle Flow Condenser).

2- Heat transfer in heat sink of microprocessor with oscillation.

3- Developed and modification in solar collectors.

Name Khalil Ibrahim Abass

Education Degree Discipline Institution Year

B.Sc. Mechanical engineering University of technology 1981
M.Sc. Solar energy engineering University of technology 2006

Academic experience

Institution Rank Title When | Full time or Part time
Solar energy Associate Instructar | 2015 F.T.
professor
Non-academic experience
Company or entity Title Brief description of When Full time or
position Part time

Certifications or professional registrations

Current membership in professional organizations

Iragi Engineering Association

Honors and awards

Service activities (within and outside of the institution)

1-refree for al-khwarizmi engineering journal
2-member of the examiner committee

Briefly list the most important publications and presentations from the past five years — title, co-
authors if any, where published and/or presented, date of publication or presentation

1. Chaichan M T and Abaas K I, Experimental comparison of CO emissions emitted
from single cylinder S I engine fueled with different kinds of hydrocarbon fuels and
hydrogen, Iragi Journal for Mechanical and Material Eng., vol. 10, No. 3, pp: 397-
405, 2010.

2. Chaichan M T & Abaas Kh. I., Practical investigation for measurement of
concentrating solar power prototype for several target cases at Iragi summertime
weathers, 1st Scientific Conference for Energy & Renewable Energies Applications,
UQOT, Baghdad, Irag, 2011
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3. Abaas Kh. I., Performance Characteristics of Methanol-Diesel Blends in ClI Engines,
Baghdad Engineering Journal, vol. 17, No.6, pp: 1492-1501, 2011

4. Abaas Kh. I., comparison of practical investigation of CO emissions emitted from
single cylinder S | engine fueled with different kinds of hydrocarbon fuels and
hydrogen, Al Khawarzmi Engineering Journal, vol. 7, No. 1, pp: 22-29, 2011

5. Chaichan M T & Abaas Kh. I., Emissions Characteristics of Methanol-Diesel Blends
in ClI Engines, Wassit Journal for Science & Medicine, vol. 5, No.1, 2012.

6. Chaichan M T & Abaas Kh I, Practical investigation for improving concentrating
solar power stations efficiency in Iragi weathers, Anbar J for Engineering Science,
vol.5, No. 1, pp: 76-87, 2012.

7. Chaichan M T & Abaas Kh. I., Productivity amelioration of solar water distillator
linked with salt gradient pond, Tikrit Journal of Engineering Sciences, vol. 19, No. 4,
pp: 24-34, 2012,

8. Chaichan M T, Abaas Kh. I. & Kazem H A, The effect of variable designs of the
central reciever to improve the solar tower efficiency, International J of Engineering
and Science, vol. 1, No. 7, pp: 56-61, 2012.

9. Chaichan M T, Kazem H A & Abaas Kh. I., Improving productivity of solar water
distillator linked with salt gradient pond in Iragi weather, World Concress on
Engineering 2012, London, UK, 4-6 July, 2012.

10. Chaichan M T, Abaas K I, Kazem H A, Al Jibori H S & Abdul Hussain U, Novel
design of solar receiver in concentrated power system, International J. of Multidispl.
Research & Advcs. in Eng. (NMRAE), vol. 5, No. 1, pp: 211-226, 2013.

11. Chaichan M T, Abaas Kh I, Rasheed M A and Kazem H A, Using paraffin wax as a
thermal storage material in a solar air heater, International Conference for
Renewable Energies, UOT, Baghdad, Iraq, 2013

12. Chaichan M T, Abaas K | & Naser A H, Study of the effect of exhaust gas
recirculation on performance and emitted noise of an engine fueled with diesel fuel,
Association of Arab Universities Journal of Engineering Science, vol. 20, No. 1, pp:
43-59, 2013.

13. Chaichan M T, Abaas K | & Salih H M, Practical investigation for water solar
thermal storage system enhancement using sensible and latent heats in Baghdad-Iraq
weathers, Journal of Al-Rafidain University Collage for Science, Issue 33, 2014.

14. Chaichan M T, Abaas K I, EGR and Injection Timing Variation Effects of an
Engine Run in HCCI Mode Performance and Emitted Emissions, International
Journal of Engineering Trends and Technology (IJETT), vol. 19, No. 3, pp: 120-130,
2015.

15. Chaichan M T, Abaas K H, Performance amelioration of a Trombe wall by using
phase change material (PCM), International Advanced Research Journal in Science,
Engineering and Technology, vol. 2, No. 4, pp: 1-6, 2015.

16. Chaichan M T, Kazem H A, Kazem A A, Abaas Kh I, Al-Asadi K A H, The effect
of environmental conditions on concentrated solar system in desertic weathers,
International Journal of Scientific and Engineering Research, vol. 6, No. 5, pp: 850-
856, 2015.

Briefly list the most recent professional development activities

Name | Qahtan Adnan Abass
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Education | Degree Discipline Institution Year
M Sc Thermal Power Al-Nahrain University 2001
B. Sc. Thermal Power Al Mustansrya University | 1998
Academic experience
Institution Rank Title When Full time or Part
time
University of Technology/ Lecturer Instructor | 2006 Full Time
Mechanical Engineering
Dept
Non-academic experience
Company or entity Title Brief description of When Full time or
position Part time

Certifications or professional registrations

Iragi Engineers Association since 1998

Current membership in professional organizations

Honors and awards

-Letter from Ministry of higher Education, Baghdad —Iraq — 2013
-Letter from Mechanical Dept. - University of Technology- Irag- 2013
-Letter from Mechanical Dept. - University of Technology- Irag-2013
-Letter from president of University of Technology- Iragq-2014

-Letter from Mechanical Dept. - University of Technology- Irag-2014
-Letter from Mechanical Dept. - University of Technology- Irag-2014
-Letter from president of University of Technology- Irag-2014

-Letter from Mechanical Dept. - University of Technology- Irag-2014
-Letter from Mechanical Dept. - University of Technology- Irag- 2015
-Letter from president of University of Technology- Iraq-2015

-Letter from Mechanical Dept. - University of Technology- Irag- 2015
-Letter from president of University of Technology- Iraq-2015

Service activities (within and outside of the institution)

-Automotive Branch coordinator.
- Membership of Examination Committee in Mechanical Engineering Dept/ University
of Technology.

Briefly list the most important publications and presentations from the past five years —
title, co-authors if any, where published and/or presented, date of publication or
presentation

Briefly list the most recent professional development activities

1-Chaichan M T and Abaas Q A, Study of NOx emissions of Sl engine fueled with
different kinds of hydrocarbon fuels and hydrogen, Al Khwarizmi Eng. Journal, vol. 6,
No. 2, pp: 11-20, 2010.

2- Abaas Q A, Investigation of the Accumulated Heat of Concentrating Thermal Storage
System in Baghdad/lragi Weather., Association of Arab Universities Journal of
Engineering Science, vol. 21, No. 1, pp: 81-97, 2014.

3- Effect of cool and hot exhaust gas recirculation (EGR) on the performance of multi-
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cylinder compression ignition engine fueled with blends of diesel and methanol. Al-
Nahrain Engineering Journal, Baghdad- Iraq.

Name | Rasha Mohammed Hussein
Education | Degree Discipline Institution Year
MSc. Applied mechanic Baghdad University 2013
BS Mechanical engineering Baghdad University 2010
Academic experience
Institution Rank Title When | Full time or Part
time
Mechanical Engineering Assistant Instructor | 2013 FT
Departement Lecturer
Non-academic experience
Company or entity Title Brief description of | When | Full time or
position Part time

Certifications or professional registrations

Current membership in professional organizations

Honors and awards

Service activities (within and outside of the institution)

Briefly list the most important publications and presentations from the past five years
— title, co-authors if any, where published and/or presented, date of publication or
presentation

Vibration Analysis of Laminated Composite Plate under Thermo-Mechanical
Loading . Journal of Engineering ,Iraq , Volume 20 February 2014

Briefly list the most recent professional development activities

Name | Bashar Ali Mohammad
Education Degree Discipline Institution Year
MSc. Mechanical Engineering University of Technology 2013
BS Mechanical Engineering University of Technology 2004

Academic experience
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Institution Rank Title When | Full time or Part time
Mechanical Engineering | Assistant Instructor | 2014 FT
Department \  Automotive | Lecturer
Division
Non-academic experience
Company or entity Title Brief description of When Full time or

position Part time

Certifications or professional registrations

Iragi Engineers Association

Current membership in professional organizations

Honors and awards

Service activities (within and outside of the institution)

Member of the Examination committee/ Dept. of Mechanical Engineering.
Director of the Media committee/ Dept. of Mechanical Engineering.
Member of Section of Quality and University Performance.

Briefly list the most important publications and presentations from the past five years — title,
co-authors if any, where published and/or presented, date of publication or presentation

1. Heat Transfer Enhancement in a Tube Fitted with NozzleTurbulators, Perforated
Nozzle-Turbulators with Different hole shap, Eng. &Tech.Journal, Vol. 32,Part (A),
No.10, 2014.

2. Effect of pollution and cleaning on photovoltaic performance based on experimental
study, International Journal of Scientific & Engineering Research, Volume 6, Issue
4, April-2015 ISSN 2229-5518.

Briefly list the most recent professional development activities

Name Enass H. Flaieh

Education | Degree Discipline Institution Year
Ph.D. Applied mechanics University of Technology 2015
MSc. Applied mechanics University of Technology 2005
BS Air conditioning University of Technology 1997

Academic experience

Institution Rank Title When Full time or Part time

Automotive Engineering Lecturer 2006 FT

Division

Non-academic experience

Company or entity Title Brief description of When Full time or

position Part time
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Certifications or professional registrations

Certifications in a Capacity Building Mathematical Modelling ,Simulation and Design of
Experiments in Technical Processes by DAAD at Mech.Dep. University of Salahddin-
Hawler

Current membership in professional organizations

Iragi Engineering Association

Honors and awards

Service activities (within and outside of the institution)

Briefly list the most important publications and presentations from the past five years — title,
co-authors if any, where published and/or presented, date of publication or presentation

1-"Position Control of Linkage Underactuated Robotic Finger “, Journal of Innovative
Systems and Engineering,Vol.5,N0.3,2015. (published by IISTE ,USA ,www.iiste.org.).
2-”Optimization and Analysis of Underactuated Linkage Robotic Finger” ,Journal of
Innovative  Systems and Engineering ,Vol.6,N0.6,2015. (published by IISTE,USA,
www.iiste.org.)

Briefly list the most recent professional development activities

Name Lamyaa Mahdi Asaad

Education | Degree | Discipline Institution Year
MSc Mechanical Engineering | University of Technology 2006
Mechanical Engineering 1996

.BS University of Technology

Academic experience

Institution Rank Title When | Full time or Part time

Technical Education Lecturer Instructor | 2006 | FT

Department

Non-academic experience

Company or entity Title Brief description of | When Full time or Part
position time

Certifications or professional registrations

Current membership in professional organizations

Honors and awards
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o Certificate of valuation by Minister of education (1)
e Certificate of valuation by President of Univ. of Technology (2)
e Certificate of valuation by Dean of Mechanical Engineering Dept. ( 8)

Service activities (within and outside of the institution)

Attend seminars and conferences within the university(L_s<as)

1- Student Symposium of the summer training sites in the oil (oil IT department)2013
2-Second Scientific Conference of modern technologies in the oil filter( Chemical E.D
)2013

3-The reality of the Iragi cement and prospects of its development2013( Chemical E.D
)2013

4- Seminar for automotive branch in 2013

5-Stem cells and their applications (Department of Applied Sciences) 2014

6-Future prospects Electromechanical Engineering 2014

7- Second Scientific Conference of the engineering control engineering, computer and
Mechatronics 2014

Briefly list the most important publications and presentations from the past five years —
title, co-authors if any, where published and/or presented, date of publication or
presentation

1- Influence of Titanium and Carbon addition on the Phosphorous Modification
Efficiency in Near Eutectie Al-14Si Alloy2011

2 -The Combined effect of rapid Solidification and Phosphor addition on the
Microstruture of hypereutectic A390 Alloys2011

3-Study of the effect of the nozzle height on the shape and dimensions of ribbons
produced by rapid Solidification 2013

4-The Effect of Exhaust Gas Recirculation (EGR)ON THE Emission of a Single Cylinder
Spark Ignition Engine2013

5-Improvement of NOx-SmokeOpacity Trade —off in Multi Cylinders SIE Fueled With
Blends of Ethanol and Gasoline2015

Briefly list the most recent professional development activities

1-Member of the Committee Altdab a 3 consecutive years in 2013 and 2014 and
2015
2-Commissioning of the Committee Documentation2013
3- commissioned an audit committee documents2015
4-Member of the Committee to discuss the fourth stage projects2015

Name Imad Abdulhussein Abdulsahib

Education | Degree Discipline Institution Year
Ph.D. Applied Mechanic University of Technology | 2016
MSc. Applied Mechanic University of Technology | 2009
BSc. Mechanical Engineering | Baghdad University 1987

Academic experience

Institution Rank Title When | Full time or Part

time
Applied Mechanic Ass. Instructor | 2010 FT
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Lecture

Non-academic experience
Company or entity Title Brief description of When Full time or
position Part time

Certifications or professional registrations
Iragi Engineers Association member since 1987

Current membership in professional organizations

Honors and awards
1- Certificate of excellence from Minister of Higher Education & Scientific
Research to be the first collage in Irag in Quality.
2- Two certificate of excellence from the President of the University of
Technology.
3- Three certificate of excellence from the Dean of the Mechanical Engineering
Department.
Service activities (within and outside of the institution)
1- Member of the labs Re-arrangement Committee.2010-2011
2- Member of the examination Committee.2011-2012,

Briefly list the most important publications and presentations from the past five years —
title, co-authors if any, where published and/or presented, date of publication or
presentation

1- Effect of heat treatment on notch sensitivity factor of aluminum alloy

2- Mechanical Behavior of Polyester And Fiber Glass As A Composite Material

Used In Vehicle Under Dynamic Loading

Briefly list the most recent professional development activities
Preparing for Ph.D. discussion in the end of 2015

B. Faculty Workload
Complete Table 6-2, Faculty Workload Summary and describe this information in terms of
workload expectations or requirements.

No. Name Vl\c/)Z:jk Theory | Pratical | Project V\?;Jr(l)(\/l%: d
1 | Prof. Dr. Jaafer Mahdi Hassan 4 6 1 1 2

2 | Asst. Prof. Dr. Ahmed Naif Al-khazraji 6 6 1 1 2

3 | Asst. Prof. Dr. Abed-Alkadom M. Hasan 6 6 1 1 2

4 | Asst. Prof. Dr. Mahmoud A. Mashkour 8 10 - 1 3

5 | Asst. Prof. Dr. Adel Mahmood Salih 6 4 1 1

6 | Asst. Prof. Dr. Mohsin Noori Hamzah 4 6 1 4
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7 | Asst. Prof. Dr. Kassim A. Atehia 4 6 1 1 4
8 | Asst. Prof. Dr. Laith Jaafer Habeeb 8 8 12 - 2
9 | Asst. Prof. Dr. Dheya Ghanim Mutasher 8 6 4 1 2
10 | Lec. Khalil Ibrahim Abass 8 8 8 1 9
11 | Dr. Alaa Abdolhadi Jaber 10 6 4 1 2
12 | Dr. Enass Hassan Flaieh 10 6 4 1 2
13 | Dr. Imad A. Abdulsahib 8 8 8 1 9
14 | Lec. Lamyaa Mahdi Asaad 10 6 10 1 7
15 | Lec. Qahtan Adnan Abass 6 - 6 - -
16 | Asst. Lec. Maysoon Adul Ameer - - - - -
17 | Asst. Lec. Yasameen Hamid Abas - - - - -
18 | Asst. Lec. Tamadher Mustafa Abbas 10 4 8 1 3
19 | Asst. Lec. Akeel Zaki Mahdi 6 - 6 - -
20 | Asst. Lec. Rasha Mohammed Hussein 12 5 12 1

21 | Asst. Lec. Bashar Ali Mohammad 12 9 6 -

C. Faculty Size

Discuss the adequacy of the size of the faculty and describe the extent and quality of
faculty involvement in interactions with students, student advising, and oversight of the
program.

The size of faculty is 21 instructors.
Professional Development
Describe the professional development activities that are available to faculty members.
In faculty vitae
Authority and Responsibility of Faculty
Describe the role played by the faculty with respect to course creation, modification, and
evaluation, their role in the definition and revision of program educational objectives and
student outcomes, and their role in the attainment of the student outcomes. Describe the
roles of others on campus, e.g., dean or provost, with respect to these areas.
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Table 6-2. Department Analysis for Automotive Engineering Program

e G
> @
% § Professional  Registration Level of Activity
'g_ 0 s [Certification H, M, or L
Q B =
Highest  Degree < > M
Faculty Name Earned —Field and = o
Year 3 = IEDURIE
S : c S2 | E5| o3
< — T, =) S oc SE|l £ s
s o =9 = 5 2 | 22| 5.5
x @ 5 B S = s | 35| 23 3
5 s | 3E § | =2 °S2 | 23| SET
02 - L Oa [ = a O as| OEE
Mohsin Noori Hamzah PhD, Applied AST Abiding FT Govt. 18 10 -
Mechanics, 2007
Ahmed Naif Al-khazraji PhD, Applied AST Abiding FT Govt 31 10 -
Mechanics, 1988
Abed-Alkadom M. Hasan PhD, Power, 2003 AST Abiding FT Govt 29 29 -
Abdul Sattar J. M. Hasan PhD, Power, 2006 AST Abiding FT Govt 19 19 -
Mahmoud A. Mashkour PhD, Power, 2006 AST Abiding FT Govt 19 19 -
Adel Mahmood Salih PhD, Power, 2006 AST Abiding FT Govt 29 29 -
Laith Jaafer Habeeb PhD, Power, 2009 AST Abiding FT Govt 10 10 -
Dheya Ghanim Mutasher PhD, Power, 2013 | Abiding FT Govt 10 10 -
Sajeda Sabri Faris MSc, Power, 2003 | Abiding FT Govt 14 14 -
Khalil Ibrahim Abass MSc, Solar Energy, | Abiding FT Govt 26 26 -
2006
Lamyaa Mahdi Asaad MSc, Applied, 2006 | Abiding FT Govt 17 17 -
Qahtan Adnan Abass MSc, Power, 2006 | Abiding FT Govt 9 9 -
Maysoon Adul Ameer MSc, programming A Abiding FT Govt 9 9 -
Science, 2005
Yasameen Hamid Abas MSc, Power, 2009 A Abiding PT Govt 9 9 -
Enass H. Flaieh PhD, Applied, 2015 A Abiding PT Govt 9 9 -
Imad A. Abdulsahib MSc, Applied, 2005 A Abiding PT Govt 9 9 -
Rasha Mohammed Hussein MSc, Applied, 2013 A Abiding FT Govt 2 2 -
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| Bashar Ali Mohammad | MSc, Power, 2013 [ A | Abiding | FT | Govt | 2 [ 2 ] | | | -]
Instructions: Complete table for each member of the faculty in the program. Add additional rows or use additional sheets if necessary. Updated

information is to be provided at the time of the visit.

1. Code: P =Professor ASC = Associate Professor AST = Assistant Professor | = Instructor A = Adjunct O = Other
2.Code: TT =Tenure Track T =Tenured NTT =Non Tenure Track

3. At the institution
4. The level of activity, high, medium or low, should reflect an average over the year prior to the visit plus the two previous years.
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CRITERION 7. FACILITIES?

A. Offices, Classrooms and Laboratories
Summarize each of the program’s facilities in terms of their ability to support the attainment
of the student outcomes and to provide an atmosphere conducive to learning.

1. Offices (such as administrative, faculty, clerical, and teaching assistants) and any
associated equipment that is typically available there.

2. Classrooms and associated equipment that is typically available where the program
courses are taught.

3. Laboratory facilities including those containing computers (describe available hardware
and software) and the associated tools and equipment that support instruction. Include
those facilities used by students in the program, even if they are not dedicated to the
program, and state the times they are available to students. Complete Appendix C
containing a listing of the major pieces of equipment used by the program in support of
instruction.

The department size is detailed as follows:

A- Offices (Administrative, Faculty, Clerical, Teaching Assistants)
Table 7-1 shows the currently available and projected office space in the supplementary building
on the main University of Technology campus. The Automotive Dept. occupies 2" floor in the
building, the space is primarily for member staff offices and 5 laboratories. Table 7-2 shows the
current available office space at the 2" floor of the supplementary building by Automotive Dept.
staff.
Table 7-1. Office Space in ETC for Administration, Faculty, Staff and Students

Current Projected Special
Type . Area Total . Area Total Requirements
R (SF) QI gy (SF) or Comments
; Chair, mail
Suite Dept HQ 1 15 15 3 15 45 reception, copy
etc.
Office 22 9 198 30 15 450
Office Visit/
Adjunct/RA 1 45 45 2 45 90
Office  Active | i i i i i
Emeritus
Those not
. included in
Office Staff 22 9 198 30 15 450 Dept HQ
Server Space 1 6 6 1 12 12
Interaction/Conf | - - - - - -
e.g., student
Undergrad 1 15 15 1 15 15 organizations
Spaces
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Storage 1 6 6 2 15 30 Office
Laboratories 5 100 500 5 100 500

Class Rooms,
Other 3 40 120 3 40 120 Internet Room,

B- Laboratories
Table 7-2 shows the laboratory space for the Automotive Program on the main UoT campus. The
laboratory space divided between the supplementary building and the thermals Labs complex
near the university factories.

Table 7-2 Laboratory Space for ME Program on Main UT campus

Current Projected Special
Type . Area Total . Area Total Requirements
Quantity | gpy (SF) QRS e (SF) or Comments
Chair,
reception, mail,
Research Wet lab 2 220 220 330 330 copy etc.
Chemicals,
Research Dry Lab 6 300 300 300 300 Hoo_d, Sink,
Drain, fuels
Teaching Wet Lab 2 40 40 90 90
Chemicals,
Teaching Dry Lab 5 40 40 60 60 Hoo_d, Sink,
Drain, fuels
Computer Labs 2 400 400 400 400
. Need a project
Project Spaces _ _ ) ) ) space.
Shops/Support ) i i i i

Table 7-3, Labs names, their areas, instruments numbers, and the subjects it serves and the
required instruments

The Subjects Instruments Numbers
e, Ll e Served by tJhe Lab Area m Available Valid
1 Mechanics Mechanics I, 11 41 6 6
2 Thermo 1 Thermo 42 5 5
3 Electric Electric 20 14 9
4 Thermo 2 Thermo 300 3 2
. Strength of
5 Strength of Material Material 41 7 3
6 1Fluid Fluid 198 5 5
7 Air Conditioning Air Conditioning 65 9 8
8 ICE ICE 145 7 3
. Theory of
9 Theory of machines machines 55 15 14
10 Heat transfer Heat transfer 52 5 5
11 Fluid 2 Fluid 198 5 5
12 Control Control 45 5 3
13 Vibration Vibration 45 5 4
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14 Gases Gas dynamics 36 1 1
15 Power plants Power plants 300 4 4
. Machines
16 Machines Technology Technology 35 4 4
17 Refrigeration Refrigeration 65 9 8
18 Renewable energy Renewable energy 41 5 5
19 Airplane engines Airplane engines 36 4 IIIus_tratlve
sections
. . Maintenance 3 Hlustrative
20 Maintenance of Airplane 36 sections _
21 Plane dynamics dynamics 36 3 IIIus_tratlve
sections -
29 Fuel Fuel 145 2 IIIus_tratlve )
sections
23 Automotive theory Automotive 11 3 IIIus_tratlve
theory sections -
Workshop for Measurements instruments and
24 Graduate workshop graduate students 30 equipment
projects
25 1Programming Fortran +CAD 30 21 21
26 Programming 2 Matlab+CAD 69 29 29
Numerical
27 Programming 3 analysis+Solid 38 23 23
work
28 | Programming 4 CAE 36 27 27

C-Classrooms
Table 7-4 shows the current and projected classroom space for the Automotive Department. The
current classroom space is adequate for the ME curriculum.

Projected instances Projected instances
of Lectures/Sections | of Lectures/Sections
Lecture or Eall S Eall S
Section Ca Cpr. Ca Cpr. Special Requirements or Comments
Size Range ourses ourses ourses ourses
Lec. # Sec Lec. # Sec
25 or fewer 24 ) 27 )
26 to 50 14 i 17 i
51 to 100 4 i 7 i
101 to 200 2 i 4 i
More than 200 ) i i i

B. Computing Resources
The general computer labs are located on the 1st floor of Mechanical Engineering Department
main building, next to the halls study area. There are 40 seats, available to all ME students both
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graduate and undergraduate, on a first come basis. The lab is proctored and open hours from 8:00
AM to 2 PM. A High Performance Computing (HPC) facility provides remote access to high
level programming. The computer labs are primarily used by ME undergraduates students, but is
also available to ME graduate. Also, these labs used for teaching the undergraduate students
courses such as Computer Graphics, Computer languages. There are wide range of engineering
software is available on all of these computing platforms. The software types include
SolidWorks, AutoCAD, graphics simulation and analysis software (FEM, FEA, and CFD),
materials databases, and mathematical modeling and programming software (Matlab, Labview,
etc.).

Lab Equipment Planning: Area faculty, associated with the undergraduate laboratories, evaluate
needs and present recommendations to the faculty area coordinator. The group then has a discussion
to assess most relevant need and available funding to determine priorities.

Lab Equipment Acquisition: Small orders under $5k are usually purchased by the Purchases
Committee using the department cash. Equipment from $5k to $25k are processed through the ME
department fiscal office via purchase order. Items $5k - $25k can be purchased by obtaining 3 bids
(informal bidding). "Informal bidding" requires that our departmental purchasing representative
acquire at least three (3) quotes to determine the best value purchase source. At least one quote must
be from an ethnic HUB (Historically Underrepresented Business). The third quote can be from any
viable source. Items over $25k must go through the UoT purchasing office and be put out for
competitive bidding. Purchasing statutes for higher education need to meet "best value" procurement
possible. Best value means the optimum combination of economy and quality to achieve the
objectives of the end user and the university. Funding sources comes from ME budget.

Lab Equipment Maintenance Processes: All equipment, when possible, is maintained by the ME lab
manager and maintenance staff. The lab manager perform equipment set-up for various experiments
and are readily aware when the equipment requires maintenance or repair. Some complex equipment,
such as scanning electron microscopes, has service agreements and is routinely serviced by factory
service technicians. Other complex equipment, such as electronic hardness testers and microscopes
are regularly serviced by outside specialty technicians. Further support can be obtained from UoT
Zone Maintenance. Repairs beyond the capabilities of the lab manager and support staff require
bringing in qualified service technicians from outside companies.

The adequacy of all processes relating to equipment planning, acquisition, and maintenance seems
adequate. Undergraduate labs in Mechanical Engineering require a large number of different types of
modern testing equipment. The requirement for updating obsolete equipment and acquiring
equipment with the latest technology to prepare our students for their future careers is critical, and
the ME program is dedicated to maintaining this full array of laboratory equipment.

The ME Program has two full-time IT system administrators who install and maintain the computer
hardware and software mentioned above. In addition, our IT Manager maintains the networks for the
entire building and there is a Webmaster who maintains the ME departmental web pages.

The internal, departmental support for laboratory maintenance and management includes: 2 full-time

scientific instrument makers, 1 full-time lab managers (Electronics Technicians), and one full-time
staff support person who is also an Electronics Technician.
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C. Guidance
Describe how students in the program are provided appropriate guidance regarding the use of
the tools, equipment, computing resources, and laboratories.

D. Maintenance and Upgrading of Facilities
Describe the policies and procedures for maintaining and upgrading the tools, equipment,
computing resources, and laboratories used by students and faculty in the program.

E. Library Services
Describe and evaluate the capability of the library (or libraries) to serve the program
including the adequacy of the library’s technical collection relative to the needs of the
program and the faculty, the adequacy of the process by which faculty may request the
library to order books or subscriptions, the library’s systems for locating and obtaining
electronic information, and any other library services relevant to the needs of the program.

F. Overall Comments on Facilities
Describe how the program ensures the facilities, tools, and equipment used in the program
are safe for their intended purposes (See the 2013-2014 APPM Section 11.G.6.b.(1)).
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CRITERION 8. INSTITUTIONAL SUPPORT

A. Leadership

Describe the leadership of the program and discuss its adequacy to ensure the quality and
continuity of the program and how the leadership is involved in decisions that affect the
program.

B. Program Budget and Financial Support

Program Budget Process and Sources of Financial Support

The budget for the undergraduate program can be divided into the following major categories:

1. Support for Teaching Assistants (TA’s).

2. Ministry Budget

The budgeting process for TA’s starts with an accounting of courses that will be offered for the
evening study students. The expected costs are determined using average appointment rates and
taking into account any general raises in rates that have been approved for the coming academic year.
Each year a budget is determined specifically for operations. This budget is split into staff support,
equipment maintenance and upgrades, software licenses, and miscellaneous supplies. The budget for
staff is based on the appointment rates for permanent staff and the estimated needs for temporary
employees (generally student assistants). Major equipment, including computers, is upgraded using a
five year replacement plan. Associated costs for these upgrades are estimated each year. Annual
miscellaneous supplies and operation costs are estimated using historical data.

The Undergraduate Office handles student registration and records, course scheduling, and student
advising. The budget for staff in this office is based on the appointment rates for permanent staff and
the estimated needs for temporary employees (generally student assistants). Annual operation costs
are estimated using historical data.

Funds needed for laboratory equipment maintenance are determined from known maintenance
contracts and historical records. Each year additional funds are made available to the department for
upgrading teaching laboratory equipment. The amount of these equipment upgrade funds is set each
year by the Dean’s office according to the needs submitted by the department. The budget for the
staff responsible for operating and maintaining teaching laboratory facilities is based on the projected
appointment rates for these permanent staff.

Sources of Financial Support

The primary source of funds is an operating budget fixed for the department by the Ministry of
Higher Education. Additional funds are allocated specifically for UoT support. These funds are
obtained from various sources, including a set allocation from the university, funds made available
due to administrative and research leaves by faculty, and supplementary allocations by the Dean’s
office using “soft” money sources.

Adequacy of Budget

Although constrained by tightening budgets, allocation of funds has been sufficient to maintain
operations and teaching needs. There was a reduction in allocations for the 2014-15 year, and this
was handled by reducing non-essential purchases for the department.
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Support of Facilities and Equipment

There are eight experimental laboratories which require maintenance and occasional upgrading of
facilities in the responsibility of Automotive Eng. Dept. Funds needed for laboratory equipment
maintenance are determined from known maintenance contracts and historical records. Each year
additional funds are made available to the department for upgrading teaching laboratory equipment.
The amount of these equipment upgrade funds is set each year by the Dean’s office according to the
needs submitted by the department.

Adequacy of Support Personnel and Institutional Services

The department has a wide range of support personnel including undergraduate office staff to advise
and register students, technicians to operate and maintain teaching laboratory facilities,
administrative assistance to aid faculty, and machine shop technicians to help students in construct
models and equipment for projects. Each of these staff positions is adequately funded. Major services
provided to the students are computer center, which give students access to specialized software, and
the machine shop. These computer services and machine shop service are also adequately funded.

C. Staffing
Describe the adequacy of the staff (administrative, instructional, and technical) and institutional
services provided to the program. Discuss methods used to retain and train staff.

D. Faculty Hiring and Retention
1. Describe the process for hiring of new faculty.
2. Describe strategies used to retain current qualified faculty.

E. Support of Faculty Professional Development
Describe the adequacy of support for faculty professional development and how activities
such as sabbaticals, travel, workshops, seminars, etc., are planned and supported.

Table of the annual income and expenditures for the academic program.
ST ol il 4 gisal] il g peaal] 5 S0 oY) J gan

No. Items of financial resources and sources Amount in Iragi Dinar
of o _joliac g 4ullall 3 4/ gl 3 4is Al Jlialls 4l
item

1 Total budget allocated to the academic program.
S Y] ol pull decanasial) Lillan Y) 4 jual!

Financial resources and funding sources that academic program
depends on them to cover the total annual expenditure.
Ly e 43l 4pdai i alSY) eali pil] lgple saiy 1y pall] jolacas 5 allal) 3 ) sal)

Self-funding sources: SIA s paill abas
- Rental Cafeteria Ll als
- Direct Fees 3 ilae o gus ) -
- Fees of Graduation documents z oA Gl el -

- Evening Studies Jailose bl ja -
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Sources of donations and grants: Zeially i) jolas
2 - -
Other sources: s A ylas
3 Total salaries of the teaching staff at the academic program.
ISV eali joll S g il L o lne ] il g pana
4 Total salaries of employees in the administrative and auxiliary services
s2c Luall g 4 )oY Ciladid 5 Cploled] 51 5 ) £ gana
5 Total additional lectures wages charged by faculty.
O s Ll 3 ALl il jualaal) ) sal ¢ sana
6 Total additional lectures wages charged by external lecturers.
Oz Al o s pualadl lalaaliy ll Adlay) o jualaall ) sal g gens
The amount | The amount
Laadall 4 jall <o e o 38 Paragraphs of the allocated budget exchange allocated. spent.

7 Total amounts for the purposes of building maintenance, the hardware,
and equipment in the academic program.
23SY) ali b lanal 5 8 3eaY) ¢ Sl Dl pal 2 Y Al g sens

8 Total amounts for the purposes of equipment, materials, and supplies in
the academic program.
oS gl ) ) sW1 g el sall il Sagaill Gl e Y alall £ sane

9 Total amounts for the purchase of books, periodicals, and references in
academic program.
‘5.9:15\)1\ CAL‘—)"H uj cA“)AH} “lll.})_s.\” cL._ﬁSJ\ G\‘).m.‘ cﬂ_mn &)A;A

10 | Total amounts for conferences and seminars in the academic program.
23S iyl 8 ol ol 5 ol yaipall el ¢ sana

11 | Total amounts for the purposes of scientific research and postgraduate
studies in the academic program.
oSV el 3 Llad) ol jall g aladl Candl il 2 Y bl £ sans

12 | Total amounts for the training of teaching staff and employees of the
administrative system in the academic program.
o3SY) el jall 6 A 1oy A gdaiall A Galalall 5 Cpmannn 50l a0l Al ¢ sane

13 | Total amounts for the purposes of other expenditures in academic
program such as: festivities, scientific or artistic exhibitions... Etc.
YLERY : Jie a8V el ) 8 (s pAY) clEil pal e Y i) ¢ ane
CEN LA el (i el

14 | Total amounts of the workshops in the academic program.
(e SY) il () ol bl & sane

15 | Total amount of student services in the academic program
el SY) el ) 8 ApDall leaall bl ¢ sana

16 | Total amounts of scientific despatch in the academic program.
_wxs‘y\ bl 8 alal) A3 Alall & gana

17 | Total amounts for the purchase of textbooks in the academic
program. SV el 8 Aaagial) ikl g) i) Alad) o sans

18 | Total amounts of incentives and rewards in the academic program.
SV ali ) 3 S 5 58 sal) Alluall p ganse

19 | Total amounts of other than those mentioned in above
2Ol (A S0 e e e il ¢ sane
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PROGRAM CRITERIA
Describe how the program satisfies any applicable program criteria.
elsewhere in the Self-Study Report, provide appropriate references.

If already covered
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APPENDICES

Appendix 1.1
Admission Regulations of the Iragi Ministry of Higher Education and Scientific Research.

Please see the attached file, named Appendix 1.1 (pdf format)

Appendix 1.2
Admission Regulations of the Mechanical Engineering Department — University of Technology.

Please see the attached file, named Appendix 1.2 (pdf format)

Appendix 1.3
Details of working policy Committee of Absences in calculating student’s absences.

Please see the attached file, named Appendix 1.3 (pdf format)

Appendix 1.4

The method of Evaluation and Distribution of Grades.

Please see the attached file, named Appendix 1.4 (pdf format)

Appendix 1.5
The method of distribution of students on the different disciplines in the ME Program.

Please see the attached file, named Appendix 1.5 (pdf format)

Appendix 1.6
Student Advising Committee of the Mechanical Engineering Department.

Please see the attached file, named Appendix 1.6 (pdf format)
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Appendix 4.1
Industrial Advisory Board of the Mechanical Engineering Department.

Please see the attached file, named Appendix 4.1 (pdf format)

Appendix A — Course Syllabi

Please use the following format for the course syllabi (2 pages maximum in Times New Roman

12 point font)

1.

2.

Course number and name
Credits and contact hours
Instructor’s or course coordinator’s name

Text book, title, author, and year
a. other supplemental materials

Specific course information
a. brief description of the content of the course (catalog description)
b. prerequisites or co-requisites
c. indicate whether a required, elective, or selected elective (as per Table 5-1) course
in the program

Specific goals for the course
a. specific outcomes of instruction, ex. The student will be able to explain the
significance of current research about a particular topic.
b. explicitly indicate which of the student outcomes listed in Criterion 3 or any other
outcomes are addressed by the course.

Brief list of topics to be covered
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Appendix B — Faculty Vitae

Please use the following format for the faculty vitae (2 pages maximum in Times New Roman 12

point type)

1.

2.

Name
Education — degree, discipline, institution, year

Academic experience — institution, rank, title (chair, coordinator, etc. if appropriate),
when (ex. 1990-1995), full time or part time

Non-academic experience — company or entity, title, brief description of position, when
(ex. 1993-1999), full time or part time

Certifications or professional registrations

Current membership in professional organizations

Honors and awards
Service activities (within and outside of the institution)
Briefly list the most important publications and presentations from the past five years —

title, co-authors if any, where published and/or presented, date of publication or
presentation

10. Briefly list the most recent professional development activities
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Appendix C — Equipment

No. Instrument Name and Origin Quantity
1 Forced in a crane jib ( UK)
2 Forced in a simple bar structure (UK) 1
3 Equilibrium in a single plane, statically determinate system (UK) 1
4 Forces in various single plane truss ( UK) 1
5 Forces in an over determine truss ( UK) 1
6 Forces in a home truss ( UK) 1
7 Multi-channel measurement amplifier ( UK) 1
8 Beam on 2 supports: shear forces ( UK) 1
9 Deformation of straight beam ( UK) 1
10 Torsion of bars ( UK) 1
11 Deformation of curved-axis beams ( UK) 1
12 Photo elastic equipment ( UK) 1
13 Dynamic experiments module ( UK) 1
14 Static experiments module( UK) 1
15 Beam defection unit ( UK) 1
16 Universal material testing unit ( UK) 1
17 Strength of material basic module ( UK) 1
18 Pressure transducer and sensor ( India ) 1
19 Laser Gas Analyzer ( Norway ) 1
20 4-cylinder petrol engine ( India) 1
21 4-cylinder diesel engine ( India) 1
29 Computer based single cylinge[j_él )Stroke Petrol engine Test rig 1
ndia
23 Water Cooled Pressure Transducer with Charge amplifier (India) 1
24 Training system : pressure control ( UK) 2
25 Training system : speed control ( UK) 1
26 Calibration trainer ( UK) 1
27 Control of four variable from process engineering ( UK) 1
28 Universal vibration system ( UK) 1
29 Free and forced vibration apparatus ( UK) 1
30 Free and damped torsional equipment( UK) 1
31 Static and dynamic balance apparatus ( UK) 1
32 Balance of reciprocating masses( UK) 1
33 Torsional oscillators equipment ( UK) 1
34 Hydrodynamics trainer /PC ( UK) 1
35 Falling ball viscometer ( UK) 1
36 Fluid friction in pipes and fittings ( UK) 1
37 Water hammer apparatus ( UK) 1
38 Two-stage axial-flow fan ( UK) 1
39 Characteristic variables of centrifugal fan ( UK) 1
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40 Comparison of pumps ( UK) 1
41 Compressible flow unit ( UK) 1
42 Francis turbine trainer( UK) 1
43 Basic hydraulic bench ( UK) 1
44 Free and forced convection unit ( UK) 1
45 Natural convection and radiation apparatus ( UK) 1
46 Thermal conductivity of building materials apparatus ( UK) 1
47 Boiling heat transfer unit ( UK) 1
48 Gas turbine jet engine ( UK) 1
49 Basic heat pump demonstrator( UK) 1
50 Double chamber refrigerator module ( UK) 1
51 Absorption refrigeration unit( UK) 1
52 Air conditioning system with climate chamber ( UK) 1
Heat pump unit computer controlled (water condenser and air
53 1
evaporator) ( UK)
54 Thermal conductivity of liquid and gas module ( UK) 1
1 Boiling heat equipment ( UK) 55
1 Laser Doppler anemometer ( UK) 56
1 Computer based single cylinder, Diesel Engine test Rig (India) 57
1 Drop Evaporation and Combustion Test Rig (Germany ) 58

70



ABET SSR Report — Automotive Engineering

Appendix D — Institutional Summary

The Institution

a. Name and address of the institution:
Automotive Engineering Department
Mechanical Engineering Department
University of Technology
Baghdad
Iraq

b. Name and title of the chief executive officer of the institution:
Dr. Moayad Rezouki Hassan

c. Name and title of the person submitting the Self-Study Report
Dr. Mohsin Noori Hamzah
Dr. Enass H Flaieh
Mrs Lamyaa M Asaad

d. Name the organizations by which the institution is now accredited: N/A

Type of Control

Automotive Eng. Department As A branch from ME is a comprehensive state-funded institution by
the Ministry of higher Education of Irag. Overall responsibility for the university resides in an
autonomous Board of Regents appointed from the University deans and confirmed by the Ministry.
The board delegates authority for the internal management of the institution to the president. The
faculty Dean is specified by the University Board. The University Board has legislative jurisdiction
over policies affecting the academic mission of the university.

Automotive Eng. Department is dedicated to teaching, research, and service at the undergraduate and
graduate levels. The department provides the continuous learning center in the University with
academic staff that is well to provide the graduate engineers with the mist recent knoeledge.

Educational Unit

Automotive Eng. Department is one of four programs located within the Department of Mechanical
Engineering. Mechanical Engineering is one of 15 academic departments within the University of
Technology.

Academic Support Units

Automotive Eng. Department has no individuals responsible for each of the units that teach
courses required by the program being evaluated, e.g., mathematics, physics, etc. All the former
units are taught by ME staff.

Non-academic Support Units
Automotive Eng. Department depends on some individuals responsible for the units that provide
non-academic support to the program being evaluated as:
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ME Library

Mrs. Intsar

Sport Centre

Dr. Ahlam

Credit Unit

It is assumed that one semester or quarter credit normally represents one class hour or three
laboratory hours per week. One academic year normally represents at least 28 weeks of classes,
exclusive of final examinations. Automotive Eng. Department and the College of Mechanical
Engineering use the course hour as the basic unit of academic credit. A credit hour is defined as 750
minutes of lecture (including exams) or 2,250 minutes of laboratory time. Over the course of a 15
week semester, that translates into 50 lecture minutes per week per credit hour. Laboratories meet for
2% hours per week per credit hour. A typical two courses class consists of one 2% hour laboratory
and either three 50 or two 75 minute lectures. The last week of each semester is dedicated to final
exams, with each course typically meeting once for a single 150 minute test. One academic year,
consisting of two semesters, provides 28 weeks of instruction, exclusive of final examinations.

1. Tables

Complete the following tables for the program undergoing evaluation.

Complete the following tables for the program undergoing evaluation.
Table D-1. Program Enrollment and Degree Data
Automotive Engineering

Enrollment Degrees Awarded

Academic 3rd ath

Year 1st Year 2nd Year . Bachelor | Tot

Status Year Year Total | Associates
Freshman | Sophomore - : S al
Junior | Senior

2013-2014 FT 678 76
2012-2013 FT 720 130
2011-2012 FT 683 168
2010-2011 FT 695 155
2009-2010 FT 713 143
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Table D-2. Personnel

Bachelor of Science in Mechanical Engineering-Automotive Engineering

Year: 2014-2015

HEAD COUNT FTE
FT PT
Administrative 1 - 1.5
Faculty (tenure-track) 15 11 2
Other Faculty (excluding student Assistants) i i i
Student Teaching Assistants
Student Teaching Assistants 7 - 7
Student Research Assistants 8 - 8
Technicians/Specialists 2
Office/Clerical Employees 2
Others
Signature Attesting to Compliance
By signing below, | attest to the following:
That (Name of the program(s)) has conducted an honest assessment

of compliance and has provided a complete and accurate disclosure of timely information
regarding compliance with ABET’s Criteria for Accrediting Computing Programs to include the

General Criteria and any applicable Program Criteria, and the ABET Accreditation Policy and

Procedure Manual.

Dean’s Name (As indicated on the RFE)

Signature Date
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Appendix 5.1

FIRST CLASS

Class/ ST Relevant

Dept Sl e Prerequisite(s) Lab to Program

Pt Number/ Title Elect q ' Prof. g
schedule Outcomes
Component
Meqhamg:al ME 22.1 R None 2 Hrs. | Engineering | A,B,D,F.H
Engineering Programming |

Course (Catalog Description)
This guide provides an introduction to computer programming in the Fortran 90 programming
language. The elements of programming are introduced in the context of Fortran 90 and a
series of examples and exercises is used to illustrate their use.
Course Text
AL 2gaaa 2 jgeale gage 2 90 O R Ao sl dad iyl g daa g (B Gaba) 2 all

Course Objectives

The aim of the course is to provide sufficient knowledge of programming and Fortran 90 to
write straightforward programs.

Topics Covered

Week Contents <l giaall £ saad)
Introduction duulall daaia
1 - Hardware And Software 48 5 dudall Cilaal pll g dpalall il Sl - 1
Computer Units el
Introduction to programming Aol B dadia
2 - Problems Solution With daa ) il bl Ja 8 ol el - 2
Programming dabinal)
Flow charts Aty cllaladiall
3 - Flow Charts For Different dona ) Jilsal) Jad Al cillaladdll - 3
Programming Examples
Solution
4 - Flow Charts For Different dana ) Bl Jad AV cllaladall - 4
Programming Examples
Solution
Fortran 90 programming 90 &3l g8 Al dad
5 language 90 &) 5 98 daa ) Aall dania - 5
- Introduction To Fortran 90
6 - Introduction To Fortran 90 90 &) 558 Aaa yl) Azl dania - 6
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7 - Data Types ,Variables & Ok gl g il g i) o) il -
Constants (Aalisg 7
8 - Data Types ,Variables & o)l sl 5 < jaaiall 5 bl ¢ i - 8
Constants (Aalisg
9 - Data Types ,Variables & o)l sl 5 < jaaiall 5 bl ¢ i - 9
Constants (Aalisg
10 - Arithmetic Operations And Crolad) Al )l JIsall 5 daaly )l Cldead) - 10
Intrinsic Functions (Aaliza
11 - Arithmetic Operations And Crolad) Al )l JIsall 5 daaly )l Cllead) - 11
Intrinsic Functions (Aaliza
12 - Arithmetic Operations And Crolad) Al )l JIsall 5 daaly )l Cllead) - 12
Intrinsic Functions (Ailiza
13 - If Conditional Statements (Adliaae G lad) (..., 13)) Ada il el - 13
14 - If Conditional Statements (At cp ) (e 13]) dada i) Jaadl - 14
15 - If Conditional Statements (Adliaa k) (..., 13)) Ada il Jaall - 15
16 - Inputs/ Outputs Formats (Ralida (p)lad) Gils Al g GIAA) jua - 16
17 - Inputs/ Outputs Formats (Al lad) Cila jaall y SR s - 17
18 - Inputs/ Outputs Formats (Ralida o )lad) Gils Al g B ja - 18
19 - Inputs/ Outputs Formats (Ralida o )lad) Aila jAall g GO jua - 19
20 - Loops (Aakisa oy jlad) ) sl - 20
21 - Loops (Adliae o lad) ) Sl - 21
22 - Loops (Aakida oy jlad) ) sl - 22
23 - Loops (Adlida o lad) )il - 23
24 - Subprograms & Functions (Aaline o lad) JIsall g dae Al al Ll - 24
25 - Subprograms & Functions (Adline (p )la) JIsall 5 dae S8 el all - 25
26 - Subprograms & Functions (Adline (g ) JIsall 5 dae S8 el all - 26
27 - Subprograms & Functions (Aaline o lad) JIsall 5 dae Al mal Ll - 27
28 - Arrays (Adlisa g slad) Lgtiallas 5 i siaall - 28
29 - Arrays (Alisa (g slad) Lgtiallas 5 i siaall - 29
30 - Arrays (Adlisa (g jlad) Lgtiallas 5 i siaall - 30
No. Contents &l giaall
1- Hardware And Software Computer Units Aaaa ) g dsalal) @l Sl
2- Problems Solution With Programming Agalall Jilual) da (8 A pall ) daaia
3. Flow Charts For_ Different Programming Y] cllbad)
Examples Solution
4- Introduction To Fortran 90 dedidll - 90 o) i) sh 4
5- Data Types &Variables & Constants a5l 5 <l sl ) 5
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6- Conditional Statements 90 — ) 558 (B das pall Aallas
7- Inputs/ Outputs Formats Ala il g Bl
8- Loops oS
9- Arrays Cild giindl)
10- Functions daa Al J)gal)
11- Subroutines L ) zeal Ll

Lab Experiments

No. Experiments
1- A program to find square area.
2- Program to use some intrinsic functions.
3- To generate integer numbers (1 ... 100) with out using (Read statement).
4- To generate even integer numbers (1 ... 100) with out using (Read statement).
5 - To generate odd integer numbers (1 ... 100) with out using (Read statement).

To use sine , cosine and tangent functions to get values for some angles without
6- using (Read statement).
7- To use Ohm law for some current values without using (Read statement).

To generate integer numbers (1 ... 1000) that are multiple of (5) with out using (Read
8- statement ) and use the rule of multiplication.

Using Fortran programming language to solve

k=n
o Y = Z Xk
k=1

10-13 | Using Fortran programming language to solve some power series
14- Using Fortran programming language to calculate the average of 50 temperature .

Using Fortran programming language to use the arrays, calculate the average and
15- using conditional IF statement.

Using Fortran programming language to use the arrays and reversing the array
16- contents inside the same array
17- Using Fortran programming language to find maximum and minimum temperatures
18 Using Fortran programming language to print “slow”. Medium” and “fast” depending

on vehicle speed.
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Course Req./ Class/ Contribution to Relevant
Dept. Number/ Eltgc.t Prerequisite(s) Lab. Prof. Program
Title Schedule Component Outcomes
Mechanical 321/Math | R
Engineering | ME115 3 Engineering A BkD &

Course (Catalog Description)

All lectures reflect the higher values, purposes and principles. They offer flexibility, provide
more time for learning, more focus on skills and applying learning, and scope for
personalization and choice.

In this Course, and its component Units, there will be an emphasis on skills development and
the application of those skills. Assessment approaches will be proportionate, fit for purpose
and will promote best practice, enabling learners to achieve the highest standards they can.
This Course provides learners with opportunities to continue to acquire and develop the
attributes and capabilities of the four capacities, as well as skills for learning, skills for life and
skills for work.

Course Objectives

Antun H, Bevins I, Davis S, Calculus, 7™ edition, Von Hoffman Press, 2002.

Thompson S P, Gardner, Deferential Calculus and the Integral Calculus, ST. Martain’s Press,
New York, 1998.

Bird J, Engineering Mathematics, 4™ edition, Newness, Great Britain, 2003.

Aims of the Course:

-To provide a course of high academic quality in Mathematics in a challenging and supportive
learning environment that encourages students to reach their full potential, personally and
academically.

_ to provide a course that is suitable both for students aiming to pursue research and for
students going into other careers;

_ to provide an integrated system of teaching which can be tailored to the needs of individual
students;

_ to develop in students the capacity for learning and for clear logical thinking;

_ to continue to attract and select students of outstanding quality;

_ to provide an intellectually stimulating environment in which students have the opportunity
to develop their skills and enthusiasms to their full potential;

Topics Covered

No. | Contents iy giaal)
. . . clilaaly) -

1- Carteglan Coord_lnates, Slope of a line, _ PRI
Equations and distances, Graphs of equations L) (s liasall 5 Yl g1 5 -

9 Limits and intervals, Continuity test, Domain Al Jhsall ans -
and Range <yl g sl -
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3- | Elementary Operations with matrices qjéﬂ
4- | Transpose and inverse of matrices i il dﬂ}":;’:‘:j;ﬁ
Solution of system of equations using 3acl8 45y ylay WV alaall (e de sene da
5>- ,
Gramer’s rule method S
6- | Introduction to complex numbers A yall Alae Y I Jalae
7- | Argrand diagrams and product quotients dadll g o pall g 23l € ) Jalade
8- | Powers and roots Ssaall g e
9- | Properties and roots Dol al &
10- | Cauchy-Riemann equation daay -3 1S Aalaa
11- | Properties, rules and graphing ps el 5 pal 52
12- | Properties and rules ) gy yal sa
13- | Graphing, rules and properties
14- Rules of derivatives, Chain rule and implicit ) gl Cliiia
derivatives Liacal) cilinial) calidid) sac 8 (Ll 8
Rules of derivatives of logarithmic and a8 5l g Aal) J) gl Ak
15- X : s
exponential functions gl 8 -
ALY ) gal) ARidia
16- Derivatives of trigonometric and inverse ) N .Lé_gaijé -
trigonometric functions dpuSal) AN J)gal) d8idia
el 8 _
A0 30 ) gal) ABiiia
17- Derivatives of hyperbolic and Inverse ) o e Pe -
hyperbolic functions duSal) duai) 311 J) gl ABiiia
el 8 _
o : . A5 iyl
18- L Hap}tal rule, \_/eloc1t_y and _acceleratlon, , Max. Jlis o 52018 j
and Min. and point of inflection imiall Jso ~
Integration formulas and integration of G AL Glipl
19- | logarithmic, exponential trigonometric and Jaazill 5 de il -
inverse trigonometric functions G all g oalaal) ddasil) _
20- Integratiqn of H)_/perbolic and Inverse &;T ;:9 J..ts.d_\
hyperbolic functions Tt e Sl Ay 1l M& )
»1. | Integration by parts and integration for odd and . - M-‘-ml‘ Jlgdll Jalss
even powers of sine and cosine Fnal) Al ¢ AR ) gal) JalSs
9. Trigon_ometr;c Substitutions and integral Al 31 A 5 d\jf dﬁjm "Ms_"
involving ax“+ bx + ¢ Tl
el Gk
3. Partial fractions and rational functions of sinx 43 5adlL Jalsil -
and cosx and other trigonometric functions A5 (o oY) JalSs -
plad cuall 5l
24- | Definite integral and area At ey gail) JalsS
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Akl iy saill
ax? + bx + ¢ dapall JalSs

Aadll J1 gl 5 gausl) 4 s

25- | Length of the curve and surface area DS 40 3y Jalill -
Ll ) gall Apuel) J) gal) JalSs _
JalSil] gk

26- | Triple Integrals (volume) Cind daliall g 2aaall Jalsill - —

2 il Aaial)

dale ciliyda
27- | Area between two curves Za o) Gabaall il J gk
] Gilgadall

Vector in space, parallel vectors and product of

28- SIlsis g Al & Clgaidl -
vectors lemidl iy gileaial
Triple product, volume of box and projection of | | Adlite cli b
29- t riple ptro uct, volume of box and projection o Ll pa N syl i
WO vectors o a) iy et Ll o
ddalia clilatia) g dale il gad
30- | Quiz, answers and solutions Al cllatiel) dliul Ja -
daa) yag
Department Course Req /Elect Class/ Lab. Contribution to Rfcl)e\g?;
P Number/Title 9 ' Schedule Prof. component brog
outcomes
Theo
. 12
Mechanical ME/ 631 . r . i ABET:
. . Thermodynami R ) Engineering
Engineering Tutor :1 a,b,c,f,g
csl
Pract :1

Course prerequisites

Differential and integral calculus, basic physics and chemistry, good command of English
language, high skills in computer and communication facilities.

Course description

Description of the substance and phases including the theories dealing with the analytical
formulation of their properties. Description of the thermal system and its surrounding with
interaction characteristics between them. Awareness of units and dimensions in standard
systems of units. Definition of Energy and its forms, transformation means and tools.
Mathematical formulation of First and second law of thermodynamics and their limitations.
Application of the physical and mathematical concepts to thermodynamic processes and
evaluating their impacts on performance and developing techniques. Distinguishing
between real and theoretical processes.

Course textbook
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| 2008 ¢ Gy s i€ Amaladl drdas ¢ (J5Y) Arahall ¢ ae s9m aany 0 Bl pad) dlails il

Course references

3. Thermodynamics: An Engineering Approach; by Yunus A. Cengel & M. Boles.
4. Basic Engineering Thermodynamics; by F.J.Wallce & W.A.Linning.

Course objectives

e Using dimensions and units in the description of the basic and derived physical
quantities.

e Using and converting between international unit systems.

e Realizing phase change process and subject it to energy production procedures.

e Evaporation and condensation concept utilization in energy transfer in boilers and heat
exchangers.

e Mathematical formulation of the transitional and stored energies specification as they
changed during any process.

e Formulation for heat and work transfer in thermodynamic process and deriving the
governing property change.

e The engineering application of power and refrigeration cycles.

e Applying the heat engine concept with performance assessment criteria.

e Energy degradation concept during transformation and transferring, as well as, the
methods used to control the processes inherent losses.

e Using entropy as a measure for energy degradation while transferred and realizing the
entropy minimization principle.

Topics covered

No. | Contents Gl gisall

1 | Units & dimensions. las gl alai e Jalalll
2 | Basic definitions. Fanla¥!) Cay Hladl)
3 | System and processes. Al ga il Slalaall 5 (g ) jall AUl
4 | Zeroth law. 3 sl s sl ) ilal)
5 | Temperature scales. Loy 95,0 jall da yo
6 | Energy. Lee ! gl g aslal)
7 | Heat and specific heat capacity. Ao gl 5, al) g5 sall
8 | Work and its types. Ac) gil g Jadll
9 | Working substance. Janll 33l (atlad
10 | Perfect gas law. Sball Ll Alal) dslas
11 | Real gases. (saiall )
12 | Energy conservation. AU Jads o
13 | Energy as system property. Al dpals dadal)
14|t law of thermodynarmics and L5 1 5m 1l i J Y1 0
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15 | Non-flow energy equation. Lol Al ZaUal Aalas
16 | Application of N.F.E.E. to closed dabai) o e Allad A8l dlalas (Guadad
systems. Ak
17 | Steady-flow energy equation. i) L all 2l Aol
18 Application of S.F.E.E. to open Ay e jatidl b jadl d8Ual) Aalee (G
systems. A gidl
19 | Heat engine and thermal efficiency. Ao jal) 3o lel g Ay ) jald) KWl
20 | Reversed heat engine and COP. 1Y) Jalaa 5 A Saall Ay ) sl 43Sl
Reversibility and 2" law of i el 0 e s
. LulSasY) 5350 all el ) () gilal)
21 thermodynamics. o LR St
Carnot cycle for power and reversed - . o
; ) PRIt 3ol g )\S3
22 | Carnot cycle for refrigeration. Aol e Saell SIS0 55l S8, 50
23 | Entropy and energy degradation. Al Llaas) o seda s 25 58V
24 | Entropy as system property. Al dpals g Y
25 | Entropy equations for gases. Ll 3Ll g Y1 Y alas
Entropy change in thermodynamic . _— . IR
Ay J ldaall M
26 processes. Azalins ge Al Slleall (& 5 Y i
27 | Isentropic efficiency. A g i 1Y 3.
08 Molecular structure of elements, A sbasSll LS all 5 paaliall 2 el S 3
compounds and mixtures. Ao kel sl
Avogadro’s hypotheses / Dalton’s Ll CogEy . el . an s
: - & 13 ¢y 538 < g8 3y
29 | law / Gibbs-Dalton law / Amagat’s Ol = O 058N 058 0S8 jfisj . Jr"
law. Skl 0 A8
30 | Volumetric & gravimetric analysis. Al JasSall 555 Jlaill 5 aaal) Jlasl)

Lab experiments

1 Boyles’ law dis o5l Gka

2 Specific heat capacity doe sill 5y all Clua

3 Measurement of [ for Oxygen O Gt il ) adl A (al8
S gy

4 Mechanical Heat Pump LSSl 4y ) el Asiadl)

5 Stirling engine el i Al

6 Calorific value of gaseous fuel ol 3804 ) )all daall Qls

Course Req./ Class/ Contrtl(l)autlon Relevant
Dept. Number/ 9 Prerequisite(s) Lab. Program
. Elect Prof.
title Schedule Outcomes
Component
Mechanical | ME\831 R 2 hrs Enaineeri ABET: A,B,
engineering practice ngineering C.G
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Course (Catalog Description)

The basic purpose of this course is to introduce 1st year Mechanical Students to the concepts of
material properties through the study ofmaterial crystallization, mechanical tests and the heat
treatments.

Course Text

\ Applied Physical Metallurgy —H. Higgins

Course Objectives

The basic purpose of this course is to introduce 1st year Mechanical Students to the concepts of
material properties through the study ofmaterial crystallization, mechanical tests and the heat
treatments.

Topics Covered

No. | Contents <l giaal)
Introduction daaiall
-Introduction to ores, elements and materials - 3 gall g paliall g Slalddl ) Jane

1- | -lronores - sl alda
-Periodic table of elements - aliall (5 sall J sl
-Engineering materials. - Asaigh) Jf sal)
Classification of engineering materials digl) 3) gal) Ciiinal

). -Metallic and non metallic - Aaaa e g A
-Ferrous and non ferrous - s e gdoaaa
-Natural and synthetic materials - e lia g A 4 3 ge
Crystal structure 6;’)":?‘ iﬁ:

3 ggcr:n Ilggga;rgg rI:(Z:nFE structures - el g 5l sl
Atomic packing factor - paall ol sl 5 58l ol

packing : A ) ebs -
Imperfections in crystals <ol e

4 |- point defects - agkadil) G gl
- dislocations and grain boundaries - Glal) 3gaa g le DAY
- solidification of materials and alloys - eliladl g cabadl) lias

. . cluall Al
Structure of ingots chilled _ _ A )l i) i

5- | - columnar and central equi-axed grains i 4 ol
- dendritic segregation e, QJL’.;K\ i
Thermal equilibrium dagrams ] Mﬁflﬂ“ﬁf&;ﬁ

6- |- sol_ublllty in the solid state phases _ T L
- s_olld solutions, compounds and mechanical C sl e a5 Al Jiladl
mixtures L sSES)

7. Lever rule Alial) Bac1®
- Eutectic, Eutectoid and Periteetic reactions. - Agalal) 5 A ¢35 gl 5 ASASS gl Y gail)
Applications on binary phase diagrams 4 adl o Y clhabda o cliydas

8- | - components completely soluble, completely - A ) LAl Al Al il Sa
insoluble or partially soluble in the solid state. Alall Al 8 glsall 45 5l Gl
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Mechanical properties of metals
- specifications and standards
- normal stress and shear stress

Oalaall LSSl (pal 521
Aanadl) laal gall -

oadll Agal 5 (53 garll Aga¥ -
J=isy) -

9- | -strain Jaraall g 2l ol sl -
10- | - tensile and compression test Jii¥) s — Jgal¥) isia -
-stress-strain diagram

Hardness tests: brinell, Rockwell and Vickers JasS 55 iy 3adlall il sl -
-impact tests: izod and charpy SSy
‘#‘)1;‘5 29 5l dadall Gl -
Application on mechanical testing and A lsal) ol jLidy) o cliadas
properties ual sl g
- determination or young modulus - el gy Jalaa Glas
11- |- yield stress - & il alea)
- proof stress 3 sanall dleall -
- ultimate tensile strength 6 snaall A5 3 sl -
- fracture stress, ductility Aablaall g &l dleal -
- hardness and impact toughness dadeall 43lia g 5%l -
Iron and steel clal) g aasl)
- Fe-Fe3c phase diagram - ol an IS caaal) ) ghl akda
19- | Allotropy - kYl i jalk
- microstructure of carbon steels 2 S Clall 4y jeadll 4l -
- Effect of carbon content on microstructure and Al e e KU (g ginall il -
mechanical properties of carbon steel. Glall L8pSall Gal il 5 4 jeaall
Carbon steel L el s lal
. - C Claladind 5 al 5 5 g 53
- types, properties and uses of carbon steel. <

13- | - low, medium, and high carbon steel . e
- tool carbon steel llalls Do all 5 misial J“’f‘ﬁ\

s

‘";':}.U\SJ\ Al k_lLa -
. A naa
Castiron . ed dose . .
1;' - types, properties and uses of cast iron. ’z fs‘j\h L::jf:i‘;ffjgﬁ

- white, grey, nodular and malleable cast iron

'EJLLA\}
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Heat treatment of steel
- non- equilibrium cooling

16- . Y eyl
17- "I‘:\TT d:ggrams N . e TTT
nnealing, normalizing, hardening an Tl yo s A5 Aol 5 ol -
tempering of steel.
Alloy steel _ i) deall
- role of alloying elements - .
18- types, properties and uses stainless steel and - eul) sl 50
I Ll Calall Cilaladind 5 el s s 61 53
high speed tool steel-. Gl ol = Sosiss s
Copper and its alloys A<l g (ulaill
19- |- classification ac) g -
20- | - properties dal A -
- uses ailaladin -
- brasses and bronzes oy saal) sl -
Aluminum and its alloys A< 5 o gaialY)
21 | - classification acl g -
29 | - properties dal A -
- uses ailaladin -
- aging and precipitation hardening G il aliaill g Gl -
Nano materials uall Lalite o) gall
- characterization of nano particles and nano Sl 5 Aagal Clapall Capa i -
23- | structures all dalil
24- | - classifications Cagail) -
- applications of nano materials in technology Al leluall & 458l o sall il -
and medicine. bl
plastics cplall
5. | - introduction to plastics technology cplall) el danda -
%6 | - microstructure and polymerization 5_alall g Aplalall 4l -
- structure of plastics materials Alalll 3 sall aS i
- classification, properties and uses of plastics. calalll clalasinl 5 al 525 £ 53 -
Ceramics and glass ,
: - 5 5 el yaudl
- structure, defects, properties and uses of ol fen C >l < M
27- - Claladinl 5 al g3 5 asae 5 S i -
ceramics.
28- _ el yadl
- structure, properties and uses of glasses. o atiul 5 (al a5 S
A8l 3l gl
: : ) ASaal ) ol dineal) dalal) -lgiyias
5g. | Composite materials S Al pell Sl AN
30- |- classification: metal matrix, ceramic matrix e 3 58y o) G Al g

and polymer matrix

Sl o) gl el adial 5 yal sa -
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SECOND CLASS
Course Rea./ Class/ Contribution Relevant
Department . 9. Prerequisite(s) Lab. to Prof. Program
Number/ Title | Elect
schedule Component QOutcomes
Mechanical ME/172 R
Engineerin Automative L A, BD,
Technology ME215 3 Engineering F K,
I

All lectures reflect the higher values, purposes and principles. They offer flexibility,
provide more time for learning, more focus on skills and applying learning, and scope for

personalization and choice.

In this Course, and its component Units, there will be an emphasis on skills development
and the application of those skills. Assessment approaches will be proportionate, fit for
purpose and will promote best practice, enabling learners to achieve the highest standards

they can.

This Course provides learners with opportunities to continue to acquire and develop the
attributes and capabilities of the four capacities, as well as skills for learning, skills for life

and skills for work.

Course (Catalog Description)

Course Objectives

Aims of the Course :
The aim of the course is to produce postgraduates with advanced knowledge and understanding
of automotive engineering; higher order critical, analytical, problem solving and transferable
skills; ability to think rigorously and independently to meet higher level expectations of
automotive industry, academics, research or take up entrepreneurial route.

Topics Covered

No.

Contents

<l giaal)

1-

Historical developments

g ) gl
Gl delia e duay 55yl
(Al Akl

IC Engines classifications

S jaall chuiial
35l g 5

28l g s
Jedyl 45 )l

Basic engine nomenclature

A 45U g8a g & jaall
Llecai¥) A
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Engine components

A<y
Gl DR
48)aa1)

Combustion chamber

LgiEala g ) )
Al sl

oSl

Jaaa sl £33

Camshaft

-alalsly A gas

adall & )3

alaall 3l 5 a3 4]
il

Diesel engine cycle

il & e b 00
bl 3 J ) Q\SJ;AS dudl) 3y 5all
3elesl)

Otto cycle

() & e b9
J}ﬂ\_} Jiyi Q\SM Al ’SJ}AM
3 laSl) il

Engine cooling system

1y pl) da gliia
ALyl il slaia
a0 sl il e shaia
@) al

Heat transfer

-5l jadl Jladi)

11-

Friction and lubrication

s ) g Sial)
& jaall CilSISia)
G5 3Lk
Gl & g clilua

12-

Lubrication oil

S A Cig )
a5 il sl
CilAcaall

)

Fuels

a8 gl
S 5 el 2 Al

14-

Fuels

Crall & jaan i

15-

Fuel systems

;éﬁj\&ajﬁ.’u
Ol A
)

16-

Fuel systems

358 ol) AL il

17-

Air and fuel induction

-4 aall JAlall 3 g8 gl g ) ggd)
O 8lal) )l Clas

Gy ¢ 5l

18-

Ignition systems

- JladN) da glaia
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i shiall il Sa 5 ) 53)
-5 gal) <ilS janald)
19- Rotary combustion engine JSile & yaa
320 48
20- ClUtEN | a1x 1 el oS 130 e 8yl 2 0
toug Al @gia
21- Gear box (. sdua Jala u.n_j‘)ﬂ\ 4.::)4;4 L.,\J;
Allaal) aa g puall aaas
:a.. &S\ ‘:‘1 e “
22- Sun gears Aalaal b <l
cililuall g Gl ale) Lasy)
dilua A sl g Slaral) Slaida
3 el
23- Tools A,
) 8 deadinaall 2aell
24 M sclalal)
- easurements 5 o) Ui 515 8 il Ll
. o) gdN) AU e
25- Two stroke engines 115291 A5 e e o
-Asluall
26- Maintenance Llaall iy jas
g 5 lpall
217- Trouble shootings COUasll ~Slal
28- Trouble shootings sl Sl -
29- Trouble shootings sl Sl -
30- Trouble shootings CUaall ~ sl -
o Req./ Class/ Contributionto | Relevant
Dept. Number/ title EIe%t Prerequisite(s) Lab. Prof. Program
schedule Component Outcomes
Mechanical | ME/222 R.
Dep. Programming Me/321 2 hours Engineering | a, b, c
I

Course (Catalog Description)

In MATLAB ,both theoretically and Experimentally, the student learn how to deal with
MATLAB software, and how to solve different mathematical equations , linear equations,
deal with matrices in addition to learn plotting different relations in 2D and 3D.

The student also learn how to write a function to solve specific engineering problems in
different fields such as strength of materials, fluids, mathematics ....etc. That enables the
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students to use MATLAB as a tool to solve different engineering problems .

Course Text

Different lectures |

Course Objectives

1-The objective of MATLAB course is to make the student able to use this programming
language for modeling and solving the engineering problems like strengths of materials,
fluids, heat transfer...etc.
2-Using MATLAB language to solve problems in mathematics like, derivatives, integrations
solving linear equations that couldn’t be solved manually, series ...etc.

3-Learning 2D, 3D plotting to plot all science experiments in different student labs.

Topics Covered

No. Contents il giaal)
zlr\l/':;%ilgtlon to programming using ) alaiiats Aol 1) dasia(Matlab
1- - II\;troductlon to (MATLAB) ) i Ll Ja2e -MATLAB (
- Menu bar , tool bar, and program Ll 380455 A 15 ol alaaid
windows A TR =T e
Format & numbers a8 g fuall -2
2. - Real, Integer , Inf, NaN , Complex BN (e dalisall g1 g5 -
numbers ) Real, Integer, Complex, NaN, Inf(
Variables l_yiciall
3 - Variable Names 3 il yuaiall o lansd Lo gy -
- Examples on variable names -l el eland alasinl o Al
4 - Show the results 4 e aladinly Al ) dglee Y ) (e
- Exampleson (+,-,*,/) =l @Yl Uil (ans)
(1%, -,4) Glo ki -
5 - Outputs Gla il -5
- Intermediate results during llaal) U Ak gl cillaad) il jleda) aae -
calculations
Built_-in-functipns _ _ Tiadaad) J) st -6
- 'trg:]goggzr;etnc Functions (sin , cos, - ) Al J53(sin | cOs , tan | sec .
6- ’ : -) 4 ¥ Jsdlabs, log10 , log, exp, sqrt(
- Elementary Functions (abs, log10 ,
log, exp, sqrt)
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Functions

7- polyarea (X,Y)

- polygon

- Standard Deviation
- abs function

Jgall eliy -7

-7 thaall sl Aly(polyarea (X,Y)) .

- dhadll dAalis Clus Alx(polygon).

- s _xall ol a3 AlaStandard Deviation.
:22al] Aallaal) Aagdll alay) Al -function abs.

-3 aladl J gall (amy (gukad

8- (max) - 8 allx(max)
- (min) A (min)
- (mean) adla (mean)
Logical commands dghial) sl g¥) -9
- Logical Operations ki) Cillaall
>greater than oS >
>=greater than or equal S b sl g S| >=
<less than Oe el <
9 <=less than or equal Gsb 5l m raal <=
= =equal G ==
=~ not equal g ¥ =~
- Logical commands - dgahaidl el Y
or (]), and (&) and (&) s or ()
Strings manipulation apaill dallaa 210
10 - Creating Strings - e paill ol
- save - Lapua aladinlsgvedd il il glaal) Jaial
Conditional commands ua}.m el gy
-if end S11A0k A el DU Al aall
11 If elseif else LGoaa end if
function a if elseif else
12 4= function
- Examples 124k -
- Problems iy yai -
sl
'0(}%? 113 S plasiuly ) Siifor
while B ?‘35:‘“\-.’ g_;lﬂ)-‘ﬂ\ sl -14while
13 |~ - el pll e 5 lasdl ) Sl
14 | - Program control bl e 8 k) S Jla M%m'
- Example o
R Y
- Problems .
. 28 ghuaall -
Matrices ] at_:w\ 441},,5
15- | - Matrices manipulation '
Matrices Operations ',16‘*‘?3‘:;“ u‘i “ﬂ\-)hﬂ‘
16- | - Matlab as a calculator A AsulaS il Jee -

- Basic mathematical operations

Al Al cldaall glaf o 4+ - * /A
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Matrix construction
- Extracting Bits of a matrix
- Dot product of matrices
17 | - Tabulating Functions
18 | - Matrix-Vector product
19 | - Matrix-Matrix product

3 ghaal) Uy -

A headl (e Gare e 3 e
-18. clé jadll o yua

21948 siiasS A ganall J)sall (e
aaiall 848 shiaall @ i 220
lgazy ae b shiaall 1 juia -

- Transposing

20 | - Logical commands il shaaall b dglaial) el 5Y) -
21 | - Comparison tests b sdaall 45 aall ol jlis) s 2]
- Examples alial -

- Problems Sl yali -
Glgadall 22

Vectors (1) plasinly clgaiall 2l 55 (a1 Clgaiall -

- Row Vectors, Colon Notation (:) - aaidl (e Cre £ e

22- | - Extracting Bits of a vector 303 ganll Cilgatidll -
- Column Vectors Ja il -

3. | - Examples and Problems

23 -l pai g Alial

Transformation functions
o4. | - Rotation, Scaling, Shearing,
Reflection, Translation

243 puigl) &Y gail) J) g0 -
-l ,dﬁi,w&aj\,):\i.;a’j ’).us.\ ,);1}.33

Write formatted data to file
- fid=fopen(filename,’w”)

- Examples

25- | fprintf(fid,’format’,list of variables)

cilile & cilaglaal) Bia 25

- J(fprintf) <ale Jals Gl glaall (543
8a3aa anay (format) ke sy s (fid)

Dl aladinly =38y (fopen).

- AL

Read formatted data from file
- fid=fopen(filename,’r”)

26- fscanf(fid,’ format’ size)

- Examples

26 clilal) (o cila glaall 3ol B -

- Sl (fscanf) saasse daay il slaall 361 54l
(format) ) assl desy 3 Caldl) e (fid 222
B;\‘)ﬂj salac | (r) _)Lu‘\ e‘du.ub @s.: Lﬁﬂ\J (fopen)

- AL

Plotting by Matlab
- plotting a matrix (Plot)
27 | - subplot(m,n,p)

28
29 | - Two dimensional plot
30 | - Three dimensional plot

- Examples and Problems

Ao 53 sl -Matlab
=27 Y (plot)libad) Cld hns an
28 alasiuly sl ) JSa) 8 lalads e ST oy -
= subplot (m,n,p)
29 ) A s ) -
A D iy - 30
iy g Al -

Lab Experiments
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No. Experiments il
Learn how to deal with MATLAB o Jaladll 488 g Ol gl 5 o oyl
1- | different windows , how to use command Al ali yall ) 53
windows
5 Learn types of variables , deal with gl A il g il (Je el 22
working space ,using clc, clear commands clc, clear cre¥) alasdinl e 44l
3 Basic calculations like add, sub, z Rl peadl Jie dapeall dpluall Glleal) -3
multiplication, division, pi G _pall 5 Al 5
4 | Leanto define constants and variables 3l daly dpaly Il Y alaall AUS 488 Glas 4
within equation to solve it lels g
5- | Trigonometric and inverse trigonometric eSall A0 ) sall 5 A J)sall plasiind -5
functions
6- | Hyperbolic and inverse hyperbolic LSl 400 311 J) sl 5 4050 31 J)sall aladil -6
functions
7- | Working with vectors, examples, Algaiall e cildaal) 7
problems
8- | Working with matrices, examples, Cld hiadll e cililead) -8
problems
9- | Plotting ,examples N oo Aipdai Al -9
10- | Plotting, examples oo e Akt A 210
Difference between product and dot Rl il 5 galie V) pall g @Al -11
11- product ,division and dot division with audadil) Al 5 Aaldie V) dandll
examples
12- | For loop and while loop with examples For loop ,while loop o 4Ll -12
13- | If statements with examples, problems If statement o 4l -13
14- | Relational and logical operations dahiall 5 ) Cllead) (e 4Ll -14
examples
15 | Nested loops examples, problems Nested loops e 4Lil -15
Course Req./ Class/ :(Zjontribution Relevant
Dept. Number/ El g Prerequisite(s) | Lab. Program
. ect Prof.
title schedule C Outcomes
omponent
Mechanical ME432/ . . . ABET: A,
4 . Mechanical | R ME431 3 Engineering
Engineering . B,CF
Drawing

Course (Catalog Description)

The basics of mechanical engineering drawing and applications.
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Course Text

- mechanical drawing / Abdul Rasul pumice 2
- lectures article + External article exercises

Course Objectives

The course aims to teach students the principles of mechanical drawing and its importance to the
engineer and the completion of what the student has learned in engineering drawing and
descriptive for the first stage through first identify the types of connection methods, fit and
tolerances, drawing assembly and the types of gears. In addition to its applications and computer-
assisted drawing.

Topics Covered

No. | Contents Gl giaall
Screws =1

- Classifications of Screws - lsl )

1- - xR ‘Fm\m
- £ e (e Gkl

R C-L-M /L";u-“‘— [ g5

5. | - Joining by bolts or screws - Lyl A 50 (£ A salia g ((ilan)
- Lol Al 51 Janss (rinso (g (k)

Application on computer Gkl e dsulal)

3- | - Using AutoCAD to draw an example - oy Jlie ikt aladiuly AS 65 V) g g ge e
of joining by bolts &)

Keys Jmal gAY

- Classifications of Keys -l sl ul )

4- - oAl (5 ) 5 sall
- Al sl

Pins & Rivets alesall andif )

5 | Classifications of Pins & Rivets - LY lential
- Lebiiald pu il

- lee) gl

Application on computer G o Luadal)

6- | - Using AutoCAD to draw joining of 0S (RAI E s ga day Il A 5yl A1
keys or pins alad)
Springs o sl

- Classifications of Springs - ledsial

- e aria

7- - ua.a\_\ [EEEWW
- oali Sl [ B

- oy il ) sl

8- Tolerances <l gl
- Basic size - ldy et Al
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- Limits of size - olaall LY
- Deviation STEEQEREN|
- ) any)
- ooy gl e an )l
Fits @) gat)
9- |- Classes of fit / clearance - o) il sl i) 38 g5 e sla
- Transition - Sl
- Interference - Al
- Calculation of fits & tolerance - ol e cilas) gl
10- - 3aaT g s (a8l gl il 5 gaall
- Gl Galall el o) g el g Jalal)
Surface finishing aladle Jaadall
11- | - Application of surface finishing - paide g mhull daul g e ) ja
Symbols sl
Application on computer Gkl e dalal)
12- | - Using AutoCAD drawing to - A e S aa g Junil) ciladle 5 culss) gil)
represent the fits & surface finishing e anll
Assembly Drawing il
13- | - Draw a sectional front view & a side - ) adaie el JalS panal Jasa g (el il
view for general assembly (xe
14. | - Draw a sectional front view for -y e el JalS 6] 3aY A sl K0S
general assembly
15 | - Draw asectional front view for - Lia alal Caai ¢ gl o) 32 Y A0S0 Ao slaie
general assembly
- Draw a sectional front view for - o) ot (oalal s 5 alal 61 oY Aalaia
16- e
general assembly ilsw
Application on computer Gkl e dalal)
17- | - Using AutoCAD to draw general - o) (el Sle aanll
Assembly
18- |- Using AutoCAD to draw general - ) i e aaadl)
assembly
Welding alalll
- Types of welding - Gkl A I Hlall
19- | - Gas welding -l e
- Arc welding -l el AL sl
- Resistance welding - alad G glaall 4l 4eS))
- Basic symbols for welding gas & arc - Jiiai alalll e an )
20- | welding - sl Al alall i)
- (i Sle Al
Application on computer Gk o dulal) AdS pua g Jgay plalll o
21- |~ Using AutoCAD to draw welding pry (sra
assembly - rai oo AdS aag sy alalll o g )l
il
Gears : Spur Gear Gl 1 gl A gha) ddad)
22- | - Classification of gears - g5l a5l
- Applications - Lilapas
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- Drawing of spur gear - ) oo Al (G sk Jaadl
23- | - Spur gears assembly Drawing - p )y (apiad (u g Al Al slan)
Application on computer Gk o dlal)
24- | - Using AutoCAD to draw spur gears - (a4l (e e sa sy (hniad Al shansY) a g il
assembly
o5 | Bevel gear u g Al A g jhal)
- Drawing of bevel gear - amy g Al e g yal)
26- | - Bevel gears assembly drawing - ) Gl g il Auda g Al
Application on computer Gk e daudal)
27- | - Using AutoCAD to draw bevel gears - 020 e g san ge pan )y Gadiad Aok 5 Al (s g il
assembly
Worm and worm wheel 3394l Y gall g (53 9l
- Drawing of warm and worm wheel - a8 g3l
28-
- ) Y gall Lﬁd_gi\
- Cadiat 33 9al) Y gal) 5 (53 50l
Application on gears Gl A ug A
29- | - Drawing of sluice valve operating - gy Sl sl 31 il ans i iiiaia Laguans g
gear
30- Detailed drawing ; i) Auadil)
- Detailed drawing - (el o) 32 Y AKilShe da glaie daana
Class/ CeluL i Relevant
Dept. Course_ il Prerequisite(s) Lab. nto Program
Number/ title Elect Prof.
schedule Outcomes
Component
Mechanical ME/632 R | Thermodyn| 5 hrs Engineeri | ABET:
Engineering | Thermodynamic amics (1) ng A BC,
s(11) D
Course (Catalog Description)
1. ldentify the components or parts of steam and gas stations
2. to learn how to work the accounts of steam and use steam schemes

C

3._to identify the application of the equations for the flow of energy to the stable parts of

the plant steam.

4. to know courses steam and gas turbine cycles and cooling cycles and applications.

ourse Text

1- Applied Thermodynamics for Engineering Technologists, by Estop, T. D. and

McConky, A.

2- Engineering Thermodynamics, Work and Heat Transfer, by Rogers, C. F.C. and

Mayhew, Y.R.

3- thermodynamics an Engineering Approach ,Youns.
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Course Objectives

-Definition of the second stage students in the Department of Engineering machinery and
equipment concepts of science thermodynamic .
-Learn the basics of science hemodynamic using the basic laws of dynamics and heat
application.
-Helping to understand and apply the accounts as well as the use of steam and steam
schemes .

-Learn all of the steam cycles and gas.

Topics Covered

No. | Contents iy giaal)
1- Fundamentals of Thermodynamics Il 5ol elialing bl
2- | Definitions, Pure Matter , Phase Change Al 3aldll el 52
Saturated Vapor Tables, Superheated Vapor
3- | Tables. BENFEPIREN
Illustrative Example
4 Det(_ermlne I_Darameters of State of Steam and A el
Basic Relations.
5- | Study of T-s, P-v Diagrams and h-s Chart. D cillabads
_ _ _ ; M\Q}ﬁg\ﬁ\}e;ﬁ\ﬁjﬁc\ﬁ\
6- | V=c, p=c, T=c, lllustrative Example s gl da o el o] pal s
Isentropic Process and Polytropic Processes . -
- . | WMIPEYSY
| llustrative Example s Al s O e
Throttling Process. Separation-Throttling
8- | Calorimeter. Gl ¢ yal
Illustrative Example
Separation-Throttling Calorimeter. Illustrative .. .
- Al Jaadll jrea
d Example 3
Introduction, Carnot Cycle: Diagrams and - e
- ! - <3
10- | processes. IR
Rankine Cycle, Basic Cycle, Diagrams and 5 e -
- ! N ! A Sl B
11 Processes. Illustrative example Al OB
Rankine Cycle with Superheat; Diagrams and . -
- N ! paraail) <Gl B
12 Processes. Illustrative Example sl g0 OS50
Rankine Cycle with Reheat; Diagrams and
13- | Processes. Ol sale ) aa (K313 ) 90
Illustrative Example
14- Regenerative Rankine Cycle Open Type Feed L0l ele Dlitiue pe ddadiall (S35 ) 50
Water Heater; illustrative Example. g5l g sill
Regenerative Ra_mklne _Cycle. Closed Type Feed A e lidne e Al (S35 550
15- | Water Heater with Drains Pumped Forward,; Sl e o)
illustrative Example ] €
Otto Cycle; Diagrams and Processes. R
- o Sle) ayl g callaladdl gigls
161 | 1ustrative Example e 531205
Diesel Cycle; Diagrams and Processes. . e
- X ! Slel ayl g caldala ol 1]
L7 ljustrative Example TR S35
18- | Dual Combustion Cycle; Diagrams and el jaYl g clabadall da oo jall 5 5 g2
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Processes.
Illustrative Example
19- | Comparison of I.C. Air Standard Cycles. Al o) sl il 5 G 43 )lia
Brayton Cycle; Diagrams and Processes. ol e " A =
- i ! il ) Addasaall ) - I3
20- | \llystrative Example (sl Al A1 2052
Brayton Cycle with Regeneration. Illustrative ot < el
- Lozl sale Y
21 Example A Ae) pe Gl 23 )90
Brayton Cycle with Intercooling and Reheating. sale )y (Aalall bl e (il 303 )50
22- : C
[llustrative Example )
Introduction, Definition, Components,Indicated e I . 4
' ! o . ) Y cald Ay | el sl Jad ) guia 4
23- | Work For Reciprocating Positive Displacement | 2~ - 2l ool a2y m:j
Air Compressors. Illustrative Example "
The Condition of Minimum Work, Isothermal . . oot
- - . ' S oY) el s Jad J8) Loy
24 Efficiency. lllustrative Example et S Bl Sk I S
25 Effect of Clearance Volume. Volumetric dpanal) 3o LSl 5 a glal) aan A0
Efficiency, Illustrative Example aiall Sl bl
Actual Indicator Diagram. e P L
; . I il g Jal yal) Lalall
26- | Multi-Stage Compressor , Inter-Cooling Effect 2ol o5 d;ﬂ N
. . . . dalpall daxie arall e sl
on Multi Stage Reciprocating Compression. i
The ideal intermediate pressure, Energy balance AL 45 ) ga 5 el Ll Jazizall
27- | of a two-stage machine with inter-cooler 28 g il e (53 (523 i lae Ll
Illustrative example (3
Rotary Air Compressors " Sy
- i . ’ 5 sl ¢ sell Tt )
28- | Radial and Axial Compressors. Bl elsell bl e
Refrigeration cycles,
29- | Ideal VVapor Compression Refrigeration Cycle. AELN ) Jalaaily 3 il 5 ) 50
Illustrative Example
Ideal Gas Refrigeration Cycle. T a1«
- A AUl 4 yladl |3
30- | \llustrative Example R

Lab Experiments

No. | Experiments il
1 The relation between the pressure and il Bl ja da o g Jaiia (g A8l Ay
saturation temperature of the water vapor slall jlad
,. | Measurement the dryness fraction of wet | W R AN EWS BRI PUREN
steam
(1) ¢JAJ\ —:\ﬁjla_ﬂ\ Adaaall elal M\)J 2\_1);3
Part1:Study the performance of steam power Al DS 6l Lailad I Ca el
3- | plant (2) =l — A A ddasall ola) a3 iy
Part2: s_tudy the performance of steam power Jlea) i Al 8L el 1) Gl
plant with variable load 5y
4- | Energy balance ZEal) 45 ) e Ay yad
Dept Course Req./ Prerequisite(s) Class/ Contribution Relevant
bt Number/ title Elect q Lab. to Program
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schedule Prof. Outcomes
Component

Mechanical ME \ 832 Basic

Engineering | Manufacturing | R information
Processing from the
subjects of
production
and material
properties

2 hrs.

Theory Engineering

Course (Catalog Description)

Definition Phase Il students - all the different branches of the basic concepts and production
processes and methods of manufacturing in all its forms, as well as modern methods in
manufacturing productivity and various properties of materials.

Course Text

- Manufacturing Processes , 2nd Edition, (H.N. Gubta & R.C Gubta , 2010)
References:

-Introduction to basic Manufacturing Processes , (Rajender Singh, 2007).
-Manufacturing Process Design and Costing, (Simmy Grewal, 2011).
-Manufacturing Processes 1 and 2, (H.C. Fritz Klocke, 2011).

Course Objectives

1. Recognize the basic concepts in manufacturing processes.

2. Knowledge of different manufacturing methods.

3. Realize the importance of mechanical, chemical and physical properties of the different
manufacturing materials and the impact of the difference in those values.

4. Differentiate between the different manufacturing methods and knowledge of the advantages
and disadvantages of each method.

5. Capability weighting method to another in a given manufacturing process by realizing the goal

of that process.

. Identify and calculate the optimal way certain or specific production process.

7. Differentiate between industrial materials and find out the most suitable for various
manufacturing processes.

8. Realize the advantages of the different manufacturing methods in terms of overlapping use
and function Hand similarities and differences points.

9. Access to the latest methods used in various manufacturing processes.

10. Found on modern machines and rapid development in the field of industrial materials and
metals.

(o2}

Topics Covered

No. | Contents il giaal)
Iron and steel making -Iron ores -Pig iron Sl Gl + clall sl delia
making -Blast furnace aaad) Cilala-

O Y] juaai Al

Al Ml ¢y jall-

2- | Steelmaking -P f steel maki ol el
- teelmaking -Process of steel making ) Aol i
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Casting fundamentals -Casting processes

L@:}JL:\A} :\SL\.HJ‘

3- | characteristics -Casting techniques ALl clilee Ll e-

ALl ke ands-

4le )l Asbud)

ASbudl Jle -

ALl Jley (atlias jlal-

4- | Sand casting zkall-

GlSllb asbudl-

ALl palaall jgaa o) -

S srsall and g Calati-

-Molding sand -Sand testing -Patterns - Adlall ) gl A<l

5- | Molding machines -Foundry furnaces -Cleaning Ll ASbudl (3 k-
and inspection of casting

Die casting methods -Pressure die casting AT Gk ASLul)

methods &3S all 2kl A<l

6- bl wadlly ASLud-

5yl Al

3 patusall 48U

Other casting methods -Centrifugal casting - Olaall Jgl)

7- | Lost-wax casting -Shell molding process - Al e Jasal-

Continuous casting 2l e gl

Metal forming -Hot working of metal -Cold Gkl g 3alasll

working of metal salaal) dolec aLudl-

8- salaal) 8 deadicall <l Y-

AN G a5 edSally salaall-

3dal) 3alaad) culiSla-

Rolling -Types of Rolling machines - Aaalal) / 4 4l

9- Calculation the angle of contact -Hot and cold Asdlal) Sl

Rolling processes el bl g 5 ol

U e g caludl e -

Extrusion -Methods of Extrusion -Tube Gl

Extrusion -Impact Extrusion Gl k-

10- Y s

‘;AJL.aﬂ\ él\x\-

Drawing -Wire drawing machines -Tube Gl

11- drawing machines -Metal preparation for Am{‘y\ s ClSLe-

drawing Y s Sl

ol alaal) alac |-

Sheet metal work -Processes of sheet metal il Jsis

19- forming -Joining of sheet metal -Soldering z;)s.ux\ Cllee-

45 )1 Aiamall 1Y) day ) cillee

Al Sy 5 jSend) alal

Metal cutting -Chiseling steel metal -Filing Olaall alad

13- steel metal -Sawing steel metal AL bl clblee -

Bl yll lilac -
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Turning operations -Types of turning

L) Al

14- | machines adal Al Sl Ayl g1 5391

15- -Parts of turning machines -The lath as a a3l ¢ jal-

general purpose machine Al Al Gllee (ans-

16- | Shaping operations -Classification of shapers Jsdl cllee

17- Milling operations -Types of milling JUAJ\

machines Sl clSle g g3l

Drilling operations -Drills -Reamers -Drilling i)

machines -Boring machines sliall-

18- Gl gall-

il lisle-

o eail) liSle-

Grinding operations -Types of grinding galal)

19- | machines -Grinding tools Gelall Sl o) 53l

Gealall <l o g 2ae -

N

Welding -Electric Arc Welding -Metal Arc ‘"fb'.)és‘ w’f” o

20- Weldin il olal

J ASITIG - JaLMIG

Le 30l alal-

-Tungsten and Metal Inert gas welding -Plasma S eVl alall)

21- welding Olian) (oS ) Al

@Y Jal il

. (e gl alalll-

22- | Fusion welding i i) alalll-

-Oxy acetylene welding -Thermite welding - @AY alalll (3 kg Jaraally Hlall)

3. Electron beam welding 4 e Ao glaall alal-

Diffusion welding -Projection welding -Flash SiaY) alalll-

welding

24- | -Laser welding -Ultrasonic welding - A5 guall (358 ila sall 5 ) 0l Hlal)

25- | welding -Explosion welding il jadiall plal-

Soldering and Brazing -Brazing and Soldering Ligall y paailly alall

26- | metals and alloys -The factors that the process Aadll & dandiiaall elibudl 5 (alaall-
depends on - Jal g2l 3 jigall e alall

27- | Solid-state welding and other types (BEuY) Al

28- | welding -Electric resistance welding -Friction A IV o 3ally alalll-

Ll Y o clilee

358 LAl aladiuly adadl 45y o

i gaall

(6 sl Jaail 4 sl

29- | Non Traditional Cutting 6 s 5 Sl Jusill 4y yla-

el L Sl 36 -
el Al Jaaaial) Ay e
5 S galal) 45y la-
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T el A

Lo el 5 a5l aSail alail Gy yaie
st X 2: \J‘E'}“ jm\ cllla u:\:g ;\,JJLQAM_

i CNCJ
30- | CNC machines aSatl) LSl alai8Y) G gardl 5 L)l
CsulalLCNC (80
8 _pilaal) 4 1) 3 ,hulIDNC -
CAD/CAM )1l a8aill 4
THIRD CLASS
Contribution Relevant
Dept. Course_ e Prerequisite(s) iz Ly, to Program
Number/ title | Elect schedule Prof.
Component Outcomes
Mechanical ME\ 123
Engineering | Engineering Mathematics |
and Mathematics Il 2 hrs Engineering
Numerical
Analysis

Course (Catalog Description)

Define the principle of Engineering and Numerical analysis.

Define and solution the non-linear and linear equations.
Solution the first and second order differential equations.

Applied the numerical analysis on the data tables, which are obtained from
experimental work.
Study the relation between numerical analysis and mechanical engineering problems

as heat transfer and fluid flow.

Course Text

1999 ¥ Akl ) siia 4l Une 3 gana 3 5 alall e (o d Calli | _Badaill ganal) 5 esigl) Jalaill
Bl — lasy

Course Objectives

Give the knowledge to the student for dealing with numerical analysis for mechanical
engineering problems especially by used computers program.

Topics Covered
No. | Contents iy giaal)
1- | Solution of non- linear equations rdphdl) b c¥alaall gaaad) Jal)

100



ABET SSR Report — Automotive Engineering

- Introduction Aedia -

- Simple iteration method sl Kl dg e -
2- | - Bisection method OaiiV dg e -
3- | - Newton —Raphson method Ol ) — (e A%y ya
4. | Solution of simultaneously linear equations 1Ll Agladl) Y alaal) AU gased) Jal)

- Introduction dedie -
5- | - Solution using matrices Cld g mal) A8y Hhay Jal) -
6- | - Direct methods 5 palaall (3l -
7- | - Direct methods 3 sl (5 lall
8- | - Indirect methods 5 palall e 3kl -
9- | - Indirect methods 3 palall e 5kl
10- Laplace Transformations toDY by gl

- Introduction ke -
11- | - Laplace Transformations oY O g al A e -
12- | - Inverse Laplace Transformations A Saall GOLY Bl ga
13- | Solution of differential equations using G b e dlealal cWaledl J s

Laplace Transformations ooy Ol gad

Solution of 2" order D.E. using power series Gaob oo Alalitl) cialaal) gl
14. | method 16 ?.U\"am

- Introduction SAada -

- Solution near the ordinary point Aol ) adadil) e @l Jall
15- | - Solution near the singular point 33LEN Adagil) (e o il Jall -
16- Solution of partial differential equations: aladiady 4 jad) A lalal) mat.-.a.s\“d ola

- Using of separation variable method ) yaiial) Juad 43,y
17- - Applications of heat transfer 3l all Jlan) cilsadas -
18- | - Applications of vibrations Gludl )yl o il -
19- | Numerical interpolation P gl Jasiuy)

- Introduction A
20- | - Newton formula and Stirling formula for equal Cllesall el yis A 5 (55 51 Ay -

segment PRI
21- | - Lagrange formula for unequal segments A sbuddl ye liluall il SY daa -
o9. | Numerical differentiation: gl Jualdl

- Introduction Aedda
93 | - Newton formula and Stirling formula for first oY) Aaiiall Gl i Arpa g o5 g dua

and second derivatives of equal segment ERP WA TG E VNI PR i
oa- | - Lagrange formula for first and second A 1Y) Al il Y A -

derivatives of unequal segments 4 sl e calilall

Numerical Integration: gaand) Jalsil)
o5 | Introduction ) Mm -

-/- equal segments Aol il -

- trapezoidal rule Cooaidl aniidy

- Simpson Rule (1/3) s (3/1) A&k -
26- | - Simpson Rule(3/8) O san (8/3) 44y yha

-/- unequal segments

A glufie e il -
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Curve fitting: sbiadial) (gildas
27- | - Introduction Aadia -
- linear Regression aeball jlaasyl -
28- | - Applications of linear regression bl laad¥) cliplas -
Solution of ordinary differential equations Aaliey) ALoalil) iy aaall gasmd) Jal
29- Ollrﬁfgduction fade -
- Simple Euler method Al JLsl 885k -
30. | - Modified Euler method Boshall 5l Ad sk -
- Runge-kutta method LSl ) 48y 5k -
Lab Experiments
No. | Experiments k)
1- | Non-linear equations Lhadll ye cValadll
2- | Simultaneously linear equations dadadl) Y alaal) dakai)
3- | Numerical interpolation @) JleSin)
4- | Numerical differentiation g2l Jualidl)
5- | Numerical Integration @22l JalSil)
6- | Numerical solution of ODE Aolyie V) Alalatl) ¥ alaall (saxadl ()
Course Req./ N Class/ Contribution to Relevant
Dept. Number/ Elect Prerequisite(s) Lab. Prof. Program
title schedule Component Outcomes
2 hrs
Mechanic | ME 243/ ME452 theory
al Theory R Me322 1hr Engineering cdfeg
Engineeri of ME732 practice R
ng Machines 1hr
tutorial

Course (Catalog Description)

The course provides students with instruction in the fundamentals of theory of machines. The
Theory of Machines and Mechanisms provides the foundation for the study of displacements,
velocities, accelerations, and static and dynamic forces required for the proper design of
mechanical linkages, cams, geared systems, belt systems, Gyroscope and others.

Course Text
‘ 1- Mechanics of Machines by J. Hanna & R.C. Stephens ‘

Course Objectives

¢ All students who are study this course combine theory, graphical and analytical skills to
understand the Engineering Design. At the completion of this course, the student will be
able:

e To develop the capability to analyze and understand the kinematics and dynamics
(position, velocity, acceleration, force and torque) characteristics of mechanisms such as
linkages and cams.
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e To progress the skill to systematically design and analysis mechanisms to perform a
detailed task.

e To growth the ability of students to effectively existing written, oral, and graphical
solutions to design and manipulate the problems.

e To progress the ability of students to work helpfully on teams in the improvement of
mechanism designs and constructions.

Topics Covered

No. | Contents Gl giaal)
1- | Linkages or Mechanisms Dl gl o) a1 g Y
5. | Velocity in mechanisms by method of relative A4y Hh aladiily de ) lalads

" | velocities Al de Lyl
3- | = =
4- | Acceleration in mechanisms Joaadll ldalada
5- | = _
6- | = —
7- | Static & Dynamic (Inertia) forces in Machines S il (5 58
8- | = =
9- | Gears (Toothed gears) il
10- | = _

. S yall g ddasall i) Al
11- | Gear Trains

4SSl
12- | = —
13- | = —
14- | Flywheel YL
15- | = =
16- | Speed governors aul ) gall de yudl caladaia
17- | = =
18- | Friction belts A sl
19- | = —
20- | Balancing of rotating masses 3 sl i< A ) 35
21- | = =
22- | = =
23- | Cams & followers e sl 5 basl)
24- | = =
25- | Gyroscopic Motion @ S pall
26- | = =
27- | Critical Whirling Speeds of Shafts saac ) 8o pall ) 5l
28- | = =
29- | Robotics Cll ga g )
30- | = =

Lab Experiments
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No. | Experiments el
1- | Slider crank mechanism Gl s 38 el 411
2- | Four bar mechanism da,Y) g YA
3- | Fly wheel 48)2al)
4- | Belt friction sl all 8 cllsiaY)
5- | Balancing of rotating masses 30 gall JiSU o) 33
6- | Gyroscope S g gl
7- | Governors de pull alaie
8- | Epicyclic gear train Ol pall 13 48 Sl il Al
Course Req./ - Class/ Contrtlg)utlon Relevant
Dept. Number/ title | Elect Prerequisite(s) Lab. Prof. Program
schedule Component Outcomes
Mechanical ME\343 ABET:
Engineering | Mechanical ME/454 . . A,B,D,E,F,
g g Engineering R 212 Engineering GH.IJ
Design | and K

Course (Catalog Description)

This course introduces the fundamental of design methodology by following up the system
design flowchart. Topics include the failure analysis of machine elements such as columns, belts,
chain and gears. Upon completion, students should be able to analyze and solve any mechanical
design problem and arriving to optimum idea.

Course Text

1. Machine Element in Mechanical Design by Robert L. Mott.
2. Engineering Design Method by Nigel Cross.

3. Design Method by G.Johnes.

4. Optimization of Mechanical Elements by Ray Johnson.

Course Objectives

Define of design activities according to system design flowchart.

Training the students for solving the design problems in working fields.

Find many alternative ideas for solving the problems, then find best solutions .

Use tools and subjects that taken in previous years i.e solidworks, mdesign ...,

Using mdesign for certain parts that may be used in the system i.e chain, belts, gears.....,
Make optimum design for simple parts to suite some of initial specifications that considered

during the system design flowchart.

ocoarwnE

Topics Covered

No. | Contents &l giaall
1- | Structure of Lectures Dl Kl patiie Caiay
: . araail LYl lahad) 8 dadie

2- | Introduction to the System Design Flow Chart e daidll
3 Advantages of Questionnaire and How to Write Cldual sall 4US 48 5 Gl U 3e
an Initial Specification of the System AUaill 24 4Y)
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4. | Examples of Design (Initial) Specifications Part 1z pranaill 4 51 Cliial gall & ALl
|
e | Examples of Design (Initial) Specifications Part 2z pransill 4l Y Cliial gall & AL
1
6- i . ) Y
> System Conception o sgho oLl (oS5 5 IS
8-
20 Decision Making OLEAT HSEY) day Lganis
11- | Production of system specification Cildial ga (5585 - aranaill Slgdl)
1. Production of system scheme Ll dparanatll a gus ) 0 585 -
Feasibility Study A8 5 5l) - Al yall 5 Al shmall apanaill gl
12 Columns Design gl a3 V) sl
15- | Design of Chain Drive 328l J& Judls aganad
13 Design of Belt Derive 3380 J85 da ) asanad
18 Design of Spur Gear Lagivaall (s g 5l aranal
;2 Design of Helical Gear A s Hlall G s il apanad
gg Design of Bevel Gear Ak s Al G s il prana
gg Design of Worm Gear L3520 (g ) el
gg Software applications in the design ppanaill (8 Slaal pall Cliylas
28- | Introduction to Optimum Design JiaY) mreail) 3 detia
29- Summary of Design Equations in Optimum & Jea il dasanatll Y alaall il jaiul
Design JieY) asanaill
Class/ Gy Relevant
Dept SellliEs X Prerequisite(s) Lab to Program
Pt Number/ title | Elect q ‘ Prof. g
schedule Outcomes
Component
Mechanical MEW73 R | Thermodynamics
Engineering Internal I & 11 2 hrs | Engineering
Combustion Fluid Mechanics
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Engine -

Course (Catalog Description)

This course provides the material needed for the basic understanding of the operation and
performance of internal combustion engines;

- Learn to classify different types of internal combustion engines and their applications.

- Know the fundamental thermochemistry as applied to fuels, types of fuels, combustion
and pollution.

- Estimate the performance of internal combustion engines.

- Follow the various operational processes from intake to exhaust.

- Be familiar with supercharging and turbocharging systems.

The course also includes an experimental part which allows the student to estimate the
performance of both spark ignition and compression ignition engines, effect of some parameters
on engine performance like ignition timing, Air/Fuel ratio, compression ratio and perform an
energy balance of the compression ignition engine.

Course Text

- C.F.Taylor, 1986, The Internal Combustion Engine in Theory and Practice
- Engineering Fundamentals of the Internal Combustion Engine, by Willard Pulkrabek 2004)

Course Objectives

The students should attain a fundamental understanding of the function of modern Internal
Combustion Engines, including identification of each major component, knowledge of its
function and how it relates to the other components in the engine. The student should also
understand the basics of combustion chemistry, thermodynamics and heat transfer as applied to
an ICE.

Calculations of torque, power, efficiency, air/fuel ratio and fuel consumption will be required of
students in the course.

Topics Covered

No. | Contents <l giaal)
. L’é‘)’.\;‘i\&l\s‘)uucéﬁ ua.J,\j -
1 |- History of ICEs ;';m\
- Engine Classification. Syl .
&;I\S)A.A Janl @u\.u}“ 'BJSA:J\ -
’- Basic Idea of I.C. Engines; Al 6l sy
Different Parts of I.C. engines S jaal ARl o) a1 -
PRI
Terminology of IC engines. -1lS el clatkias
-TDC & BDC el adaiill g Llall dipal) ddaiil) -
3- | - Bore, Stroke & swept volume il
- Compression ratio CR ALsill ana g il -
- Slider-Crank Mechanism, PAFTCR P INC I

106




ABET SSR Report — Automotive Engineering

Gl Gl -
Air Standard Cycles & Ideal Engines Al S aall g Al o) gl il g9
- General review; Ade daal e -

4- - Constant Volume or Otto Cycle; , 5585 ol paall sz 0 -
- Constant Pressure or Diesel Cycle; ol 850 sl Ikl g y50 -
- Dual Combustion Cycle. Aasaal B gAY s 0 -
o s Dy cpdijlie -
. . A g0 all
- Comparison between Otto, Diesel and TR T A
dual cycles; Pl s Mgt
. Same CR and the same heat input e
I ame CR and the same heat input; . 1yl g Tl s s
ii.  Same CR and the same heat rejection; N |
=3 )'L“‘d
5- iii. Same peak_pre_ssure, peak temperature Sty phe ¥ il i
and heat rejection; i g yladl) 5yl 5 (alaal
iv.  Same maximum pressure and heat input; U 2 O N
_ 5ol ally oY) il i v
V.  Same maximum pressure and work el
output. Jrill g i) bl sy
gl
- Atkinson Cycle; oS By -
- Ericsson Cycle; LSl Bys -
6- - Brayton Cycle; o5 By -
- Miller Cycle; , AW -
- Lenoir Cycle. sl -
Fuel & Combustion: i@l adsl
7 - Sources of fuel P e -
- Types Aclgl -
- Properties Aaln -
- Basic chemistry REIBSS AEEIN [RECN
8- | - Combustion equations, LB Y Sl -
- Exhaust gas analysis eladl il jle didas -
g. |- Intemnal energy and enthalpy of combustion; LAY () g Aglalal) A8l -
- enthalpy of formation il ) -
10. | - Calorific value of fuel 2580 4 ) jadl dagall -
- Dissociation RBIEN
Fuel-Air Cycles .
: . 25 5¢d) f e
- Factors considered for fuel-air cycle #1s¢lls éﬁ\’j =l s
analysis; A5 ad St -
R . P
1 - Variable specific heats; fue 413 b’:jféf
i - Dissociation; T ’ Sﬂus ;
- Thermal efficiency and fuel ’ i
_ y 358 5l gl 5 Ay ) a3 liSl -
consumption; Al & pad) i piie s
- Effect of common engine variables. ' e
12- | Actual Cycles sAdial) ) gal)
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- Comparison of Air-Standard and Actual
cycles;

- Time loss factor;

- Heat loss factor;

- Exhaust blowdown;

- Loss due to friction

Ll o) 56l 35 50 G 43 )l8e
Aaaall s ) all

il s e

Al sl ileall dale

pdladl i 85

KA Qs il

Valve & Spark Timing:

Tl Qu,ﬁﬂjﬁl.aw\

13- - Valve timing ,lalaall i 58
- Spark timing B ) i
- Firing order Al i
Engine Test & Performance: 15109 aal) LR
14- - Fuel consumption measurement 581 Bl (8
- Air consumption measurements ,¢)sedl gl Ll
- Volumetric efficiency Aaaaall 51
- Methods of measuring of indicated
Power Al 5 )28l Ll (3 5k -
- Methods of measuring of brake power | ,AssSall 35080 (uld 3,k -
15 - Methods of measuring of friction ASISEAY) 5 0l ol (k-
power s ) -
- Speed; ’A:U.;ﬂ\} eqbd\ Byl da -
- Exhaust and coolant temperature; Sl -
- Emission.
Engine Heat Balance: el jaall ABLal) 433) g0
16. | - Heat balance AL 45 5) 5
- Heat losses ALl iles
- Analytical method of performance estimation. LAY Cpaedl ALl 4, Hha)
— R
Engine electronics: ol Sy i Lacal Ll
- Measurement of pressure; - Y
Bl oall A o s
17 - Measurement of Temperature; | T . "
. . o) sl Jsaa Clasil 8
- Measurement of intake air flow; o .
. ,e.)\;d\ &_I\de U"A'“‘SJY‘ (e
- Exhaust oxygen sensor; knock sensor. Ll .
;EJM\ M\
Supercharging & Turbocharging: ol gl G a2
- Purpose of Supercharging; S yaa Al dall gl
18- |- Supercharging of S.I. engines; L0l 8l iy
- Supercharging of C.I. engines; Gl jae A Lol el
- Thermodynamic analysis of supercharged Dbyl &) yiaYy)
engine cycle 5930 oSaalipa g i) Julaill
Aol atl e o
- Turbocharging: sl ol
19 i. Introduction; Aedie
ii.  Altitude compensation; WY gt
iii.  Method of turbocharging; aemo Al ol gk i
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iv.  Limitations of turbocharging;
v.  Charge cooling.

ool oadll Al gasa iy
Aadlly sy

Two-Stroke Engines:
- Types of two-stroke engines;

AV I AT PN
Al i) Al S jma gl gl -

20- | - Terminologies and Definitions; , oy Dlalbias -
- Theoretical scavenging processes; Agobill ekl dldee -
- Actual scavenging processes; Aledl) okl cililee -
- Advantages and Disadvantages of two-stroke | ) s&¥) A58 IS jae (5 slsa g Gualaa -
21- | engines; DIl B i) S e o A e -
- Comparison of two stroke Sl and Cl engines. | . b 53 208 Llaail
. . . s ) S b () )
Combustion in gasoline engines: G e 3 dale -
- Stages of combustion in Sl engines; RS
22| _ Flame front pr tion; 00l 3l Y
: Faactoers iafluznocpi)ﬁgir:g f’lame speed; el den ot -
’ melllde yu o s il dal gl -
. bl 3) sl -
- Abnormal combustion; o aayl i< &)ﬁf;\k
23 |- The phenomenon of knock in SI engines; o= O Al
- Effect of engine variables on knock; . o 2T
Gkl e @ jaall el yuaie el s -
- Octane number; ’ T §
(S 5V B8l -
. . . S Llad) Aadlil) abecad®) A -
o |- Highest useful compression ratio; S an 8 3y .
- Combustion chamber design-SI engines. " e
o8k @) Y
L _ 10l S jaa & 3) Ay
Combustion in Diesel engines: il ai )
o5 | - Cetane number _ S e b 3 aY] Jalye -
- Stages of combustion in CI engines; Ll 31 fa]
- Factors affecting the delay period. ’ e
a5 8 e 3 yisall Jalgall -
é\)h‘!\&\ﬂ)“‘;é#\ﬁﬁua-
: . Lty
- The phenomenon of knock in CI engines; 51 S e i 3kl D1 e
26 | - Comparison of knock in SI & CI engines; o= I i@?\f J}m_‘
- Combustion chambers design in CI engines. ) L R
‘—’SJM@O\J‘;Y\‘JJ‘;?M -
PAETSN N PR AR
- . : 181 9¢d) il g lilay)
Emissions & Air Pollution: el )
o7 |- ;m_zqnmg gases Apmdall i a) -
- Acidic gases Ll syl
- Particulate matters ’
- Measurements bl -
28- | - Control Skl -
- International regulates Al sall cilaaadll -
29 - Comparison of gasoline and diesel Ol Qe g A3 )lae -
emissions Il
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- Zero emission. Goball ilagy) -
30 - Effects of engine emissions on Human Sle doadl gl Gl -
Lab Experiments
No. | Experiments il
Engine parts & determination of valve timing S B AV & aa o) ) e ol
1- | diagram-Stirling engine performance Load el als — Gldlaall clid ¢ dalada
«ﬂ.ﬂ).u.u «ﬂJM elal
2- | Diesel engine test at constant speed Al de o die o & e el il
3- | Diesel engine test at variable speed B_paia de s die J 30 & jas elal il
4- | Petrol engine test at constant speed Al de ju die G & jaa el lia)
5- | Petrol engine test at variable speed 8 aie de ju die (5 j & jaa elal Ll
6- | Heat Balance Al 25 ) g
7- | Exhaust gas analysis paladl il e Jalas
Class/ COMIITET Relevant
Dept e ead Prerequisite(s) Lab to Program
' Number/ title | Elect ' Prof.
schedule c Outcomes
omponent
Mechanical | ME/773Fluid | R
Engineering Vehicles 3 hrs Enaineerin ABET: A,
Theory practice g g B,C,DE

Course (Catalog Description)

It is the subject of specialization for students of automotive engineering, is designed to
teach the students the fundamental issues in the theory of the vehicles.

Course Text

-Dr. Sheerco Shaker Fattah "Theory of vehicles” 1989

Course Objectives

It is the subject of specialization for students of automotive engineering ,is designed to
teach the students the fundamental issues in the theory of the vehicles.

Topics Covered

No. Contents &l giaall
;_ g, Y 7 e ASalhe At
3- s 5l Gl lia 3k e LY
. : : N : 5_igall Jal gall = jaill Aa glia
4- | Introduction, mechanics of rolling tire, rolling fr::;fd L\JA.’A '?J.; j&\ e i
tire on hard road. Causes of creation of rolling i S
5- . . . LAJ\.ES\ albail g
resistance. Factors affect on rolling resistance.
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Properties of pneumatic tires. Radii of tire

6- | Forces& moments effect on moving vehicle. e s . .
7- | Essential equ. moving resistances& tractive sl 8 udl e 85l 2552l 5 A

. . M\ M}L&A 4.:\.»4.1‘)3\ cﬁi\ Ualas ’L«z):s.m
8- | effort, problems, total resistances. Required -~ | Ta e e i
9- | tractive effort. N el o Al e
10- MJ)J\ Cﬁﬂ\ 5 49,
11- | Relationship between vehicle& engine. Bkeall 5 & jaall (483U,
12- | Relation between engine& transmission. oailad B4 ae el jadl 5855
13- | Performance of mechanical gearbox. Specific a3 8 (galie V) (g il (3 saial ¢1aY)
14- | tractive effort &specific moving resistances. pailbiad Ao sill sl daslia  dpe 5l

Performance characteristics of vehicle with Jaail 8 el 3 Gl jlandl £15Y)

15- (TC).calculation o2l s Qs Siila 53 5Y)
16-
17- | Fuel consumption. Problems. Braking theory of | 7SI 4 ylai Jilia 3 68 ) egin)
18- | vehicles, types of brakes. Times o Dl Sl ) gl Ll
19- | Behavior of braking. Allowable braking distance | W ¢ sesall mSl) 48l Sl dolaal,
20-
g Relative deceleration& braking force. D) g Sl Sy (smail) shalall
3. Directional stability of vehicle during braking. | =Sl 3 8 =<l oL 5 )Ll ALY
24 Ideal braking forces. bbis mSll 8 il 4 ) gl 4l
5. Linear distribution of braking forces sl @,
26- . . T
7. Dlag_ram of bra!qn_g d|§tr|butlon. _Study the sl ) s S 5 B g5
>8- praklng_force distribution ac_cordmg to (5 sliall 5 5 1) ymadl de sann S
29- international standard. Braking of vehicle& e " g
30- carrage as a system, problems '

Lab Experiments

No. Experiments
1- Frictional desk clutch
2- Gear box of the vehicle
3- Coupled gear box
4- Borg warner automatic transmission
5- Determination of vehicle performance
Class/ Contribution Relevant
Dept Cals REEL}) Prerequisite(s) Lab to Program
pt. Number/ title | Elect q schedule Prof. o tg m
Component utcomes
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ME-823/
Mechanical | Computer ME\ 431 2 hrs. . . A, C,D,E,
: - . R & - Engineering
Engineering Aided ME\ 432 practice F,

Design

Course (Catalog Description)

The objective of this course is to introduce the student to the language of graphics used in
engineering and technology. The student will acquire an understanding of orthographic
projections, sections, conventions, threads and fasteners, pictorial drawings, auxiliaries and
revolutions. Mechanical assembly and detail drawings are discussed and illustrated. Other topics
covered are lettering, scaling, dimensions, holes, fillets, rounds fasteners, fittings and title block
specifications.

Course Text

Different lectures

Course Objectives

-Definition concepts of CAD system used in mechanical engineering.

-Helping students understanding basic phases of generic CAD package.

-Creation of geometries including parts, components, assemblies and subassemblies.
-Modifying entities to optimize CAD system.

Topics Covered

No. Contents <l giaal)

Introduction to CAD and parametric 2 4eCAD Ll jall 24, yial ) dadaill
1- | modeling: advantages and disadvantages. sl

Sketch Entities, Relations, Editing sketch POV SYSEPRIGNL L PSR E N PO
2- | and relation. il

Sketch Entities, Relations, Editing sketch gl pad g (Bl ¢ LS o
3- | and relation. il
4- Dimension sketch using smart dimension. ASA ALy aladinly sl s
5. | Dimension sketch using smart dimension. ASA ala¥l alasiuly sl e )
- | Creating parts using features. Ll el aladiuly o) 32 el
7. | Creating parts using features. L ) aladiils o ) L)
g. | Creating parts using features. L ) aladiils o Y L)
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Creating parts using features.

.l aal) (‘;‘Jﬁu\_j el Wl L)

9-
10- | Creating parts using features. Ll el alaaialy o jaY) e L)
11- | Editing futures and Boolean operation. Agilaial) Glleall 5 i aall a3
12- | Adding reference geometry: plane, axis. sl 5 A gl ISV aal e ddlal
13- | Adding reference geometry: plane, axis. sl 5 AL gl JISEY) aal e ddlal
14- | Adding reference geometry: plane, axis. sl 5 b gl JISEY) aal je ddlial
15- | Working with assemblies, mating parts. B L
16- | Working with sub-assemblies. Ase Al el 2V aens
17- | Adding standard parts: bolt, nut, key. rlsalls ¢ LA Al dﬁy;ﬁ:
18- | Adding standard parts: bolt, nut, key. sl L g\ﬁy‘;;:
19- | Adding standard parts: bolt, nut, key. rosalls ¢ LA A dﬁy;ﬁ:
20- | Adding standard parts: washer, screw. - Oinail) g Ol ) Al o) 3aY) ddlial
1. | Power transmission: Gears, shaft, keys. elall ¢ glaall g ¢ g il 3 a8l Jas
2. CP}(});/\i/sr transmission:, Belt, pulleys and Sl Sl Y - 5, J
3. | Presentation using drawing. e g ) aladinly (a yall
24. | Presentation using drawing. e g ) aladinly a yall
o5_ | Presentation using drawing. e g ) aladinly (a yall
26- | Presentation using detailing. il aladiuly (i el
7. | Presentation using section. el Al (o sl
og. | Presentation using part list. o)) A3 @ aladiily (i el
9. | Conducting project and seminars. Ll 5 o Ll 6 ya)
30- | Conducting project and seminars. Ll il g Ll 6 ya)
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FOURTH CLASS

Contribution
Class/ Relevant
Dept Sl B Prerequisite(s) Lab to Program

' Number/ title | Elect ' Prof.

schedule Outcomes

Component
Mechanical | ME/374 Fuel | R L ABET: A,
Engineering | &combustion Fuel 5hrs | Engineering B.C. D

Course (Catalog Description)

This Course Specification provides a concise summary of the main features of the course
and the learning outcomes that a typical student might reasonably be expected to achieve
and demonstrate if he/she takes full advantage of the learning opportunities that are
provided. It should be cross-referenced with the programmed specification.

Course Text

\ 1-internal combustion engine by obert,2-fuel and fuel technology by w.francis \

Course Objectives

-Inform the students in Auto Eng. Branch with the subject of fuel and combustion

-Explain the basic principles of the subject through a detailed program

-Helpful to learn the basics of its science and applications

-Provide the items for the subject in the engineering problems

Topics Covered

No. | Contents <y sl

1- Fuel / Pr(?pertles of fuel that affect the 3 AaY) e 88 el 3585l Lailad
combustion process i

2. Fuel /Prgpertles of fuel that affect the 3 Yl e 33 jisall 35l ailiad
combustion process i

3. Fuel /Prgpertles of fuel that affect the 3 AaY) e 35 ji5al 385l Lailiad
combustion process i

4- Fuel / Pr(?pertles of fuel that affect the 3 Y e 88 el 3585l Lailad
combustion process i

5. Fuel / Pr(?pertles of fuel that affect the 3 Y e 88 el 3585l Lailad
combustion process i

6- Fuel /Prgpertles of fuel that affect the 3 AaY) e 35 ji5al 385l Lailiad
combustion process i

7. Fuel /Prgpertles of fuel that affect the 3 aY) e 35 ji5a 385l amiliad
combustion process i

8- Fuel /Prgpertles of fuel that affect the 3 aY) e 88 el 3585l Lailad
combustion process )

9- Fuel /Prgpertles of fuel that affect the 3 aY) e 35 ji5a 385l amiliad
combustion process i

10- | combustion /Description of combustion el sils @i Cllee aia -
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process

11- combustion/Description of combustion Lol sif s ) i) Cililee Cims -
process

19- combustion /Description of combustion Lol sil s 3l Y Cililee Ciay -
process

13- | Analysis of products /Methods of analysis G Y &l 55 Jlas

14- | Analysis of products /Methods of analysis G i) il 5 Jlas

15- 1(’;\fnalysis of products /Methods of a Analysis Sy 5 s

16- | Analysis of products /Methods of analysis G il 5 Jlas

17. | Applying of thermal laws on comb. process Cllee e a4yl alh Gl 8l Gaka
/Thermochemistry Sy

18. | Applying of thermal laws on comb. process Gllee e 4y ) all ol g8l Galas
/Thermochemistry B

19. | Applying of thermal laws on comb. process Cllee e 4l all Gl 8l Gakas
/Thermochemistry E

50- | Applying of thermal laws on comb. process Cllee e 4yl ) Gl 8l Gk
/Thermochemistry Sy

»1. | Applying of thermal laws on comb. process Cllee e 4yl ) Gl 8l Gk
/Thermochemistry Sl

22- | Flame/ Kinds and speed el de ju 5815

23- | Flame/ Kinds and speed el de ju 56l

24- | Flame/ Kinds and speed el de ju 56l

25- | Flame/ Kinds and speed el de ju 5815
Pollutions/ Kinds, reasons, and methods of Gk s liglall (<8 Clad 5 &) 53

26- N
treatment 3
Pollutions/ Kinds, reasons, and methods of Gk 5 gl (¢S5 Clad 5 ) 53

27- :
treatment 3

98- Pollutions/ Kinds, reasons, and methods of Gob 5 Sl glall 588 Qlail g ) 53
treatment el
Pollutions/ Kinds, reasons, and methods of Gk 5l glall (<8 Clad 5 &) 53

29- N
treatment 3

30- Pollutions/ Kinds, reasons, and methods of Gk 5l glall (<8 Clad 5 &) 53

treatment

leadle

ab Experiments

No. | Experiments Gl

1- | Calorific value of gaseous fuel o) a8l 4y ) jall 4l
2- | Measurement of flame speed Celll de s L8

3- | Measurement of viscosity of fuel a5l Luld

4- | Measurement of aniline point Ol Adadi (uld
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Course Req./ Class/ Contrtlct))utlon Relevant
Dept. Number/ 9. Prerequisite(s) Lab. Program

. Elect Prof.
title schedule Outcomes

Component
me?gsgrlicr? | \I\;IeEh/i5cT:s i 3 s Engineerin ABET: A,
Y 9 : practice g 91B,CDE
Dynamics

Course (Catalog Description)

Studying the concepts of vehicles dynamics science specially in a vertical & lateral
dynamics for the 4th year automotive engineering students in the Machines and Equipment
Engineering Department.

Course Text

| Dr. Sherco Fatah "Vehicle Dynamics" 1989.

Course Objectives

1- Develop the basic principles of the vehicles science (vertical dynamics & lateral dynamics).
2- Helping to understand the basic principles of handling characteristics during turning of the
vehicles.
3- Deriving the essential equation which describe the steer angle & the essential behaviors.

Topics Covered

No. | Contents iy giaal)
1- 5 obaaall 5yl 3 daia
2- | Introduction, in turning of vehicle. Theory of 3 k) 3 )il 4 yda
3- | steering. Overturning of vehicle during turning. 3 _obaall 3l
4- | Skidding of vehicle during turning. Problems 3l £ L) 3 ) (8Y 330
5- 5 bl O 8 Jilise
6- | Problems. Introduction in lateral dynamics. 3 beall (Y 331 8 Jilsa
7- | Lateral forces &factors effect on sliding angles A ad) Saaliall Jd danie
8- | weight of vehicle. Lateral acceleration & DY e duilall s gl
9- | moment of inertia about Z-axis. Oscillation S sl 2 e 5 iladl deaadll
10- | behavior of vehicle during turning. Blaiuy) oL 5 Hluall (ga il &l gLl
11- Free& forced vibration of lateral dynamics of Saalipall 8 4, pudl) 5 all Q[)‘)h‘i‘
vehicle da gl

12- Ledill Jalaa g cagdall 2o yill
13- B el Sl 8 2 ) Y] o
14- | Natural frequency & damping ratio. Ll g Sl Al 34 )80
15- | Determination of stability in lateral dynamics. S 85l Alls 8 3 ) jany)
16- | Problems. Steady state handling characteristics. Ll Ll Cal Jaaadll
EN 3 ) CALE gl g yailad L

17- 3 ghell iyl 5 ol 48 yal) i
18- | Steady state response to steering input. Testing L) AS jall LS gl alliad and
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19- | of handling characteristics. Natural frequency of 3_laiwy)
20- | vertical vibration of vehicle. Vertical vibration 433 sanl) Saalinall (go  2nadall 22 3l
21- | of vehicle &human comfort. Two degrees of Bl (A SIS g g3 gandl ) FaY)
9. freedom model for the vehicle. Lol e Otia 508l 73 ga
Gkl 4 gl axed 88 gl o L)
23- | Harmonic behavior for irregulartion of road.
24- | Undamped forred vibration of vertical motion. i) (8 aeddl e (5 il ) yiaY)
25- | Damped natural vibration. Damped forced 3 5axdl
vibration dedall ekl ) 3iaY)
26- dedall (5 ypadll ) Y
27- | Two masses model. Forced vibration for two i€l A slaial (g pudl) ) A Y)
28- | masses system. Forces effect on the suspension Galal) 3 gl (83 5i5all (5 58l
29- | system. Factors <l ey Glea A5 S5l Jal sall
30- | Effect on vibration calculation. Problems. Aalise Jilue
Lab Experiments
No. Experiments k)
1- | Free vibration without damping 2da yall jall 3 yaY)
2- | Free vibration with damping il all i Y
3- | forced vibration without damping dada Ll (g il ) 5iaY)
4- | forced vibration with damping dedall (5 il I Y

Course Req./ Class/ Contrtict))ution Relevant
Dept. Number/ d. Prerequisite(s) Lab. Program
. Elect Prof.
title schedule Outcomes
Component
Mechanical ME/674 R
Eng. | Automotive ME415 3 | Engineering | A, B,D & K
Technology
]

Course (Catalog Description)

All lectures reflect the higher values, purposes and principles. They offer flexibility, provide
more time for learning, more focus on skills and applying learning, and scope for personalization
and choice.

In this Course, and its component Units, there will be an emphasis on skills development and the
application of those skills. Assessment approaches will be proportionate, fit for purpose and will
promote best practice, enabling learners to achieve the highest standards they can.

This Course provides learners with opportunities to continue to acquire and develop the
attributes and capabilities of the four capacities, as well as skills for learning, skills for life and
skills for work.

Course Objectives

Aims of the Course :
to provide a course that is suitable both for students aiming to pursue research and for students
going into other careers;
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_ to provide an integrated system of teaching which can be tailored to the needs of individual

students;

_ to develop in students the capacity for learning and for clear logical thinking;
_ to continue to attract and select students of outstanding quality;
_ to provide an intellectually stimulating environment in which students have the opportunity to

develop their skills and enthusiasms to their full potential,

Topics Covered

No. Contents <l giaal)
1- | Fuel System 385l aldas
2- | Carburetion Laniall ol
3- | Basic principles for carburetion Laniall aUail 4l (5ol
4. |~ Fluid carburetors & gall dania
- Gas carburetors Sl daada
5 |- Fuel injectors 298 gl clila
- Type of fuel injectors 38 5 s o) 53
6 |- Diesel fuel systems J ) a8 5 allas
- Diesel electronic unit injector i g iU J pall 08 Bas
7- | Sound & guall
8- | Noise slia jual)
9- | Silencers & guall ClalS
10- | Battery charging system 4 lad) (s alda
11- | Spark plug 3)) pill a8
12- | Starters tsadd)
13- | Battery types by il ¢ 53
14- | Electronic control system 5 I Sl ol
15- | Emission and air pollution e gedl & ol g <l oLl _
16- | gas Exhaust oxygen concentration adladl e A €Y S 5 -
17- | Engine sensors & jaall Slsatia _
18- | Throttle position 3l g -
19- | Inlet air and manifold pressure Jsaall e A ¢l g¢l) Jaria -
20- | Testing and performance Y1 5 andll -
21- | Brake system i gil) AU
22- | ABS ABS _
23- | Exhaust muffler adlall ¢ gaall 1S -
24- | Air condition o) gel) CaSa
25- | Trouble shootings COUaal) ~Slal -
26- | Trouble shootings EUaal) Sl -
27- | Trouble shootings sl Sl
28- | Trouble shootings EUaal) Sl -
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29- | Trouble shootings OUaal) - Sal -
30- | Trouble shootings CUaal) - Sal -
Contribution Relevant
Dept. Nurcrigl;::/siitle Efgct/ Prerequisite(s) C;g;zldt?eb' to Prof. Program
Component Outcomes
Mechanical | ME\ 774 R ME/542, _
Eng. Dep. Internal Theoretical
. ME/343, :
Combustion 2, L ABET:
. ME/243 . Engineering

Engine ME/473 Tutorial: 1, a,b,c,d,g

Parts Practical: 1

Design

Course (Catalog Description)

This course provides the material needed for the basic understanding of the operation and
design of internal combustion engines. Also, to enrich knowledge of the students in the
design of engine major components and other subsystems;
Furthermore to gain knowledge on the principles and procedure for the design of engine
components; and to impart the knowledge on materials and other consideration for engine
design.

Course Text

| A Textbook of Machine Design by R.S.KHURMI & J.K.GUPTA

Course Objectives

To help students to understand demonstrate knowledge of the operating characteristics of
common IC engines. Students should be able to provide a good background in design of IC

engines.
Topics Covered
No. Contents Gl glaall
Introduction FRH
. |- Historical development design of - S e pranadl AUl glaill
the I.C. engines S G i),
- References sac Lual) i) -
5 A AxSaalinall 3 55l (8 SIS a
Dynamic Forces activity on 1.C. Engines & Y
- Various types of forces: ERR]
2- | - Gas pressure in the cylinder - &5 ddlis (5 all
- Inertia and centrifugal forces - baa Jlall Jah &l gauy)
- Frictional forces - sl sl e Sl
- 8 iy
3- | Tensional moment reaction and weight - daslie oo o8V 04l
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- Vibrations of the crank shaft - D)5 3 gas (38 yall
- Thermal loads - Jla¥ldy ) )
Cylinder Liner Alday 4l !
-Types - el 5
4- | - Design: - il
- Liner materials Ol Al
- Total liner stress Aea ¥ Sl el
Cylinder Liner ey Al o)
- Materials - oladdl
5- | - Construction: - Sl
- Wall thickness of cylinder liner Slans Ailday A3l ghau)
- Examples L
Cylinder Block Design: e
- Camshaft location and support | pes A A bl
- The cylinder block " e 25em Rl il
i . - ALK &) gany)
6- | - In-line cylinders iyl e (S5 Lad v
- Horizontal op_posed cylinders V - il shal saliaia gcﬁ
- V-banked cylinder LG 3Ll
- Coolant jacket
7. Cylinder-block materials Ol daddiaall & AL Dl sy
- Cylinder-block materials - (el deadiiadl) ALK ) shasY)
C¥Ir:nder_Head Design et G A ) gyl
- The cylinder head - ol S 4l
8- | - Cylinder head valve and port el lasill y lalaall s ol AL
layouts ]
- Thermostat housing
g. |- Thermostat location - S alaia 3 ) jall,
- Cylinder head materials - (s gl ALS &) shans),
10- | Design of Cylinder head - asasal () ALS :u\)jaf\g\_
- Examples - Al
Hold-down Studs Calculations: Sllea Gl gl cuil)
11- | - Design procedure - &l shi sl
- Examples - ALl
The piston U‘*‘S.‘“
- Types -l
. - sl
- DeS|gp i ;)M‘
12- | - I\/I_atenals  odalall
Rings _ ik o
De3|gn con5|d_erat|ons for a piston e Y] asead] Al
Material for pistons el
13- |~ P!ston h_ead or crown - u‘j‘ D oSl
- Piston rings - Glals sl
- Piston Skirt - Al LS4l
14- | - Piston pin - Dlasa gy Sl
- Al

- Examples
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15- | 1st Course Exam Slaial Jaadll J 53
Connecting Rod 1,50 Jra sl
- Analysis - Julasl)

16 |- Design - asasaill
- Materials: - oaladll
Function aah gl
Materials Ozl

17. |- Shape of connecting rod - g1 daa il
- Length - Jshll
- Stresses in the connecting rod - Clalga¥) gl Jaa il

18- | - Design procedure - G sha sl
- Examples - ALl
Valve Calcylatlons. _ i sleal

19- | The function of the valves and their iy el s i
arrangements il
- Materials

o0- | ~Design of avalve - asanail)
- Examples - Al
Cranl_<shaft sy 5
- Design - il
- Materials: .

21- : - odladl)
Function Ak )
Material and Manufacture of ) L ¥
Crankshafts Goladl By el 20l G0

9. | - Bearing pressures and stresses in - Lo gra Jreadll lalga¥l s (40 gee
Crankshaft Gl

23- | - Design procedure for crankshaft - Gl sk aranall 3 el Gl
- Examples on materials used in LB e o) Aesiidl L 3 pee
crankshaft <

24- | Examples on crankshaft Al e (3 ke asiont 3 “’sﬁ:
manufacturing methods ] SR S

o5 | - Examples on bearings pressures - il e L s il
- Examples on stresses in crankshaft - Al e Clalga¥l 3 sae 3854l
- Examples on design procedure for . oy Lo .

26- Cranksr?aft P Al e B gt 2sem Bl

97. Combustion Chamber Design: el (a2 3l iaY)
- Types of combustion chambers 27 - &)l e (3l sy

28- | - Methods of design - Gb aaalll

29- | - Examples - ki

30- | 2nd coarse exam oaial Jacadll G

Class/ — Relevant
Dept. Nurigglsii tle Eﬁié Prerequisite(s) Lab. Cotnot I;?g];(.lon Program
schedule Component Outcomes
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ME-924 /
Mechanical | Computer 2 hrs. . . A, C,D,
Engineering Aided R ME\ 823 practice Engineering E,F I
Engineering

Course (Catalog Description)

The course aims to produce a new generation of product design engineers who combine
engineering expertise with the confidence to work with, develop and manage knowledge-based
computer aided engineering systems to support engineering design. Students gain a thorough
understanding of the methods, techniques and tools used in computer-supported product design
and development, enabling them to make significant contributions to wealth generation by
developing better products in a shorter time at a lower cost. These skills can be applied to, and
practiced in, industry-based design projects offered on the course.

Course Text

Different lectures |

Course Objectives

Definition concepts of CAE system used in mechanical engineering.

Helping students understanding basic phases of generic CAE package.

Simulation of mechanical systems (fluid, thermal, structural) including components and
assemblies to analyze the robustness and performance of systems.

Topics Covered

No. Contents <l giaal)
Simulation using CAE package, advantages, 5 el ddigl) zmal y aladinl slSlal)
1- | and disadvantages (bl s e ¥ sl
Simulation using CAE package, advantages, 8 yreall dsnigl) el aladinly 3lSlall
2- | and disadvantages (k] 5 Syl Zudall
Simulation using CAE package, advantages, 8 yreall dunigl) el aladinly 3lSlall
3- | and disadvantages (Slaladl 5 Syl sl
Simulation using CAE package, advantages, 3 rall ddigl) zral y aladinly slSlal)
4- | and disadvantages (bl s il ¥ sl
Simulation using CAE package, advantages, 3 rall dudigl) zeal y aladinly slSlal)
5- | and disadvantages (bl s iV sl

O Ll Aa8ily igl) 73 5all oLy

A zali n (e el SolidWorks ¢! )
oA mnigl) sl Cala,

Jal W e\:il.nl.) G..m.@\ CJ}A.J\ el

A zali n (e il SolidWorks ¢! )
oA atig mraatll il

8- | Building geometry using SolidWorks or J Ll aladinly i) 23 gaill oy

Building geometry using SolidWorks or
6- | geometry from other external CAD file

Building geometry using SolidWorks or
7- | geometry from other external CAD file
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geometry from other external CAD file

A z=lin (e L_;-ml-t@J‘ SolidWorks ! 3
OB oudigd aaaill cala,

Building geometry using SolidWorks or

Al el e il SolidWorks s! )

9- | geometry from other external CAD file
g y OB oudigd paaill cala,
2l Lol alasinly il 23 sl el
Building geometry using SolidWorks or 3 di‘d R 5 "‘mﬁj g2 ‘; |
10- | geometry from other external CAD file @ebion O el SolidWorks ! 5
OB oudigd paaill cale,
Performing thermal analysis to determine da ) Gluad gl pall dulail) aladsl
11- | temperature and heat reaction )l il 550 Al
Performing CFD analysis to determine flow A gualall 23l gall ASaliny Jlas aladin
12- | field Ol Jlas Glual
Performing CFD analysis to determine flow A gualall 23l gall ASaliny Jilas aladiul
13- | field Sl Jlas sl
Performing CFD analysis to determine flow A sualadl @l gall ASaaliny Jolas alasil
14- | field Sl Jlas sl
(I;’erforrpmg free \Ianratlon a_nalyssto ; WRTSRIED PRV ITRACIIEI
15- | determine natural frequencies and mode G o U8 5 Al s
shapes
(I;erforrpmg:] smuso_ldal vibration a(r;alys(ljs to el gl 51 Y s s
16- | determine harmonic responses and mode iyl (S5 5 Zilitdl cliata)
shapes
Performing buckling analysis to determine gla¥) dea Gluad Zlea¥) Jilad aladiul
17- | critical buckling load and buckled system riall pUaill 5 o yall
Performing buckling analysis to determine gla¥) dea Gluad Zlea¥) Jilad aladiul
18- | critical buckling load and buckled system griall alaill 5 = el
Performing buckling analysis to determine gl das Cluad #lasV) Jalad alasiu
19- | critical buckling load and buckled system griall alaill 5 = el
Performing static structural analysis to load Saliay) Al sl aladsial
20- | determine stress and deformation s sl 5 Algay)
Performing Dynamic structural analysis to Cluad Saabiall el Jalall aladsi
21- | determine stress and deformation o sl 5 Alga)
Performmghthern;a}l —structure anal,y5|s to 5 a1l sl (all o
oo_ | determine thermal induced stresses” and s il 5 alea¥) e 3 )l

deformations’
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Performing one way flow-structure
interaction analysis to determine flow induced

Ol dalacd o il il 48 yk alasiiul

23- Glalea¥) e plsall il Glual (Sl
stresses’
Eerformmg onT way flgw-stru_ctu][le " ol Qa s il ) e olasid
o4. | interaction analysis to determine flow induce I R
stresses’
I_Derformlng on(: way flgw-strqctu][Ie " sl (a5 sl A e oot
oc_ | interaction analysis to determine flow induce Y] e gl 5 el sl
stresses’
Performing one way flow-structure ~Okad) Jalasl s isal) ﬁu\ 44y Ha aladil
o6- | interaction analysis to determine flow induced Cla gl e Gloadl il clual JSel)
deformations’
Performing two way flow-structure Jalail - g0 3l il A5 ha aladi)
o7. | interaction analysis to determine flow induced e ghoall il Gl JGell- ol ol
stresses’ Glalgay)
Performing two way flow-structure ) sl s gl i
[ i lysis to determine flow induced | opl) ol 280 8 c‘u"ﬁem
2g- | Interaction analy: S il e gl adl Ll sl IS4
deformations
og. | Conducting seminar and project g 9 piall g clilal) ¢) ya
30- | Conducting seminar and project g sl 5 lilaill ¢ yal
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