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Mechanical
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and Electronics

Computer
and Systems

 f Biomedical |

Construction
ineering
and Management

Civil
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Engineering
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Figure 2 Different Levels of Competencies as per NARS 2018, as published by NAQAAE
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Table 11 List of overall data about the programs.

Credits and SWL Total Contact Hours 4 Requirements %

# Program NC "CHTECTS [SWL| Lec [Tut| Lab [TT| UR | FR | DR | PR | °>°%
Specialized Programs
1 | Design and Production Engineering 61 | 160 | 267 | 6750 | 104 | 55 76 |235| 875 | 20 39.37 | 31.87 22.5
2 | Mechanical Power Engineering 61 | 160 | 267 | 6750 | 106 | 55 74 1235 | 875 | 20 41.25 30 18.75
3 | Mechatronics Engineering Program 61 | 160 | 267 | 6750 | 104 | 55 76 235 | 875 | 20 | 39.375 | 31.875 | 225
4 | Electrical Power and Machines Engineering 61 | 160 | 270 | 6750 | 110 | 102 | 73 |285] 875 | 20 41.87 29.4 | 18.125
5 | Computer and Control Systems Engineering 58 | 160 | 270 | 6750 | 108 | 56 75 239|875 | 20 | 41.88 | 29.38 | 20.63
6 | Electronics and Communications 58 | 160 | 270 | 6750 | 107 | 65 72 | 244 | 875 | 20 42.5 28.75 | 18.75
7 | Biomedical Engineering 58 | 160 | 270 | 6750 | 108 | 89 97 | 294 | 875 | 20 41.7 29 18.75
8 | Civil Engineering 62 | 160 | 270 | 6750 | 113 | 51 61 | 225 | 875 | 20 63.75 0 18.75
9 | Architectural Engineering 61 | 160 267 6750 | 108 | 98 26 | 232 | 8.75 20 71.25 0 11.25
Interdisciplinary Programs

10 | Infrastructures and Utilities Engineering 62 | 160 | 267 | 6667 | 110 | 70 50 |230| 875 | 20 0 71.75 | 18.75
11 | Construction Engineering and Management 62 | 160 | 267 | 6667 | 111 | 71 50 |232| 875 | 20 0 71.75 | 18.75
12 | Elctromechanical Engineering 61 | 160 | 234 | 5850 | 113 | 82 31 | 226 9 20 0 71 21
13 | Mechatronics and Automation Program 61 | 160 | 279.6 | 6990 | 106 | 56 71 | 233 | 875 | 27.5 0 63.75 22.5

NC Total number of Courses UR University Requirement

CH Credit Hour FR Faculty Requirement

ECTS European Credit Transfer System DR Discipline Requirement

SWL Student Workload PR Program Requirement

Lec Lectures T Total

Tut Tutorials BS Basic Sciences Percentage

Lab Laboratory

Checklist for each program:

- The total number of credit hours should be between 144 and 165

- The percentage of the 4 requirements is calculated by credit hours and should follow the percentages in the Terms of Reference.

- The percentage of Basic Sciences is calculated by credit hours and should follow the percentages in the Terms of Reference.

- The maximum number of courses is 60

- The maximum number of weekly contact hours is 280 Contact Hours. The maximum number of Lecture Contact hours is 50% of total
contact hours or 130 contact hours, whichever is less.
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Table 11 List of University Requirements Courses
Ct. Hr.
Code Course Title Cr. Hrs. Lect. Lab Tut. | Tot.
UHS 101 Foreign Language 2 2 0 0 2
Information and
UHS 102 Communication 2 2 0 0 2
Technology
UHS 103 Societal Issues 2 2 0 0 2
UHS 104 Professional Ethics 2 2 0 0 2
UHS XXX | Humanities Elective | 2 2 0 0 2
UHS XXX | Humanities Elective Il | 2 2 0 0 2
UHS XXX | Humanities Elective Ill | 2 2 0 0 2
Total 14 14 0 0 14
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Table 12 List of Humanities Elective Courses
Humanities Elective Code Course Title Cr. Hrs.
UHS 201 Principles of Entrepreneurship and Project 2
Entrepreneurship Courses Management
UHS 203 Human Resources Management 2
Personal and acquired skills | UHS 301 Communication and Presentation Skills 2
courses UHS 302 Leadership Skills 2
Scientific  research and | UHS 801 Research Methodologies 2
analysis courses UHS 803 Thinking Skills 2
University Requirements Compulsory Courses
) Pre- Ct. Hr. Assessment
Code Course Title CH
= Lec. | Lab. | Tut. | Sum | SA | MT | PE/OE | Final
ligls Foreign Language - 2 2 - - 2 30% | 30% - 40%

O Laaldie] s calad) andll (ulae J8 (e Lo )8 a1y s aT A 6l 1 dpu @) S Al Sl G el ARl pailad
eladll (amy e CGopail) dlpailiad s Aladll Jaally @) 2ol @ Gany dalll 2ol 8 4zl e chaalal) g LK udae
il g 5l Calie A& Sl (pe lidaiia Jiba g 5ol 8 el il ) gl Al ol oy i) Alaad) 4S8 dailal

Jlai¥) @l jlea

The characteristics of the foreign language (English, Deutsch, French, or any foreign language
approved by the academic department council and both the faculty and university councils) -
Revision of the language grammar — grammar style and effective sentences and their
characteristics — Identification of common errors in writing technical sentences — Building basic
paragraphs: types of paragraphs, reading and analysing of excerpts from books in varies
disciplines to develop communication skills.

EManuel Alvarez-Sandoval, “The Importance of Learning a Foreign Language in a Changing
Society”, 2005, Universe

References| Course Contents
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Pre- Ct. Hr. Assessment
Code Course Title CH
e Lec. | Lab. | Tut. | Sum | SA | MT | PE/OE | Final
UHS Information and
Communication - 2 2 - - 2 30% | 30% - 40%
102
Technology

| XRPRA|] d;\_mjl\ raL.\ c(da_'ﬂ\) Y| A ‘(Jaﬂ\j Hjaﬂ\ @ Jlasy) Lol ‘QLAJLLA\ L o 38 Q\ALL;..AA} eﬂAlﬁA
3_.\...»);.“ dadiall A“_IU\*\X\ ‘u_;:\.\ka\ <S4 cL@:\l\mﬁj QU;_}})X\ ‘c\gﬁy\ &L\l)ﬁ\ cj)a..d\ é\}l\ ‘g&..d“)ﬁy‘ é\}l\ ‘QU\:\,\M
Aalsud)

Concepts and terminologies of information technology — Communication styles in teaching and
learning — The internet and learning — multimedia systems — databases — Virtual Reality —
Augmented reality — Internet of Things — Robotics and its classification — Artificial Intelligence —
Big data — Cloud Computing.

ITL Limited ITL Education Solutions Limited, “Introduction to Information Technology”, 2nd
edition, 2012, Pearson Education, ISBN: 9789332525146

Floyd Fuller, Brain Larson, Lisa Bucki, Faithe Wempen, “Computers: Understanding Technology
Comprehensive “, 6th edition, 2016, Kendall Hunt Publishing, ISBN-13 : 978-0763870089

References | Course Contents

. Pre- Ct. Hr. Assessment
Code Course Title CH -
ek Lec. | Lab. | Tut. | Sum | SA | MT | PE/OE | Final
ligas Societal Issues - 2 2 - - 2 30% | 30% - 40%

Baly 3 Llacald (o8 jealaall Ll (o Jia paa (5 14 & 5 ApalaiV) 5 4l 5 dpelaiaV) Lladl) (e 2paelly GOl de 5
a5 ol inall dpaiil) 5 Apala¥) (3 siall o o 5l 5 aldl) dndlSa Ll 5 caainall s 2 i) e Vo fil 5 pema 4 4plSl)
Al Wzl colall 5 Flaall s il y ) G shill 5 daladl dasall Llad bl pall i Ciad) Ll g sty (3 s

Liraina (A Aalell Lladll e Ly

2 The awareness of students on many social, environmental, economic, and other contemporary
L issues in Egypt such as issues of overpopulation in Egypt and its impact on the individual and
§ society - issues of combatting venality and its impact on economic rights and sustainable
. development — human rights issues — issues of violence against women — public health issues —
2 environmental pollution and desertification -Climate change, water and energy issues — Other
38 important issues in our society.

% Enid Hill, “Discourses in Contemporary Egypt: Politics and Social Issues”, 2000, American
o University in Cairo Press.

D
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Ct. Hr. Assessment
Pre-

Code Course Title CH PE/

reg. Lec. | Lab. | Tut. | Sum [ SA | MT OF Final

Professional Ethics - 2 2 - - 2 30% | 30% - 40%

UHS
104

4al 55 A ABIAY) Cle g sall Slo 58 5l ae digad) AR Gpulul) wual sl diBlial A 33U Adla) ) jaall a3y
2 W 5 dalall daliadll sle ) ya 5 digad) CENAY dalall e sially Gy el e Rl (5 sing s Jandl Jlae 8 a3
S JS 8 Al Jae Jlae (e Al 4l 50 ae a5l 5 (5 sl 5 acinall oo el 3iY) cdadaiVl)

The course offers the background necessary to discuss the core issues of professional ethics
facing graduates in their field of work. The course contains the definition of the general
ingredients of professional ethics, and taking into account the public interest, rules and
regulations, obligation towards society, rights and duties, with a study of example from the
graduate’s field of work in each college.

Course Contents

John Rowan & Samuel Zinaich, Jnr., “Ethics for the Professions”, 1st edition, 2002, ISBN-13 : 978-
0155069992

References

University Requirements Elective Courses

Code Course Title Pre-req | CH Ct. Hr. Assessment
UHS Principles of Lec. | Lab | Tut | sum | sa | MT | PEO | Fina
201 Entrepreneurship and - 2 E

Project Management 2 - - 2 30 30 - 40

ibani s g b Jlae Y 33l 5 Aaaladl daaly ) o jLiiall JISEY) a5 6 el cliiall 5 Jlee Y1 30l ) (Jlae Y1 30l ) A aalia
La il Jlae W1 &y el g 5 pdall don o €I 23 (Jandl Adad GUS Alall ddadd) bl Adad)) iy sull ddadl)
31 A Aedie gl g ospdiall (e g (g pmadll SLaBY) s s liall aca el Al ) e 5yl
cum C);j\ JLM.AM d:\l;.\ cum‘ e ‘QL\L\\:\.J\ B;\ﬁ ‘L:\Ln;.\” cC\A.\M eusa ck_ul.c_,)ﬁmﬂ GA:\L.\SH JS..}@J\ “L\Lcj).&d\

e 5 piall olal A8) ya gl ¢ hlaall 3 ) (Aalll 5 ) ca gl g jaliaal) (auads
Concepts in entrepreneurship — entrepreneurship and small enterprises — Idea generation of
entrepreneurial projects — The university and entrepreneurship opportunities and challenges — Marketing

g plan — operational plan — financial plan — Writing the business plan — The technological environment for
‘g’ entrepreneurship projects — External business environment for pioneering projects — Egyptian economy
O programs to support leading projects — entrepreneurial project presentation skills —
& Introduction to project management — The organizational structure — Success assessment — Planning —
3 data reading — network planning — critical path analysis of networks — resource allocation and
O constraints — cost management — risk management — measurement and control of project performance.

e Alexander Osterwalder, Yves Pigneur, “Business model generation: A handbook for visionaries,
. game changers, and challengers”, 1st edition, 2010, ISBN-13 : 978-0470876411
§ e Eric Ries, “The Lean Startup: How Today's Entrepreneurs Use Continuous Innovation to Create
E Radically Successful Businesses™, 1st edition, 2011, ISBN-13 : 978-0307887894
& e https://designthinking.ideo.com/
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Code Course Title Pre-req | CH Ct. Hr. Assessment
UHS Human Resources 5 Lec. Lab Tut | Sum | SA MT | PE/OE | Final
203 Management 2 - - 2 30 30 - 40

J‘)\)Aﬂw\ ‘4%‘)»4\.1” JJ\}AX\ EJ‘J:X 3.}».\3)“ L.QSU:;&\ 6&.’)&1\” a_)\).d\ EJ\J\‘X ‘5;:1‘)1:\5‘ J}Lﬂ\ si‘::)&J\ J‘)“}AX‘ EJ\J‘\ ?‘}GJ:A

= Al 2 sall o Balaall oy i) o)) sall (i gat Ay i) o) sall jshalis cupa g i) 2l sall e Jsand) Ay 00
= Leialaiad
3 The concept of human resources management — The historical development of human resource
& management — the main jobs of human resource management — planning for human resources —
3 obtaining human resources — training and developing human resources — compensation for human
O resources — maintaining and sustaining human resources.
» o Dessler, G., Chhinzer, N., & Gannon, G., « Management of human resources: The essentials”, 5th
D .
2 ed., 2019, Pearson Education, ISBN: 9780134882963.
[«B}
] e A. DeNisi, R. Griffin, HR, “Human Resource Management®, 3rd edition, 2007, ISBN-13 : 978-
o 0618794195
) Pre- Ct. Hr. Assessment
Code Course Title CH -
req. Lec. | Lab. | Tut. | Sum | SA | MT | PE/OE | Final
UHS [ Communication & 0 0 0
301 Presentation Skills 2 2 2 30% | 30% 40%
v | ol AUS (Jaall Aay 8 JLai¥) @ LYY bl yind sl sall Sl jlen ¢ ailll e Juat¥) sl ¢ jlea 1 adlll Juasy)
= el Jils 0 gy Ll g A1
§ A general introduction to communication, the importance of communication, types of communication,
o | communication obstacles, communication skills, features and methods of effective presentation, verbal
g communication: speaking skills — non-verbal communication — dialogue skills and persuasion strategies
8 — communication in the work environment — writing resume — writing formal reports and letters.
o | Mike Markel; Stuart A. Selber, "Practical Strategies for Technical Communication”, Macmillan
= Learning, 3rd edition, 2019
[<B]
% Mike Markel; Stuart Selber, "Technical Communication", Macmillan Learning, 13th edition, 2021
04
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. Pre- Ct. Hr. Assessment
Code Course Title CH -
reg. Lec. | Lab. | Tut. | Sum | SA | MT | PE/OE | Final

UHS

302 Leadership Skills - 2 2 - - 2 30% | 30% - 40%

Classy aghy 23 PA e gl 5 ) @l (b dpaiiy Bl gal 4y )Y dalall @l jleal) dpasi () jall agy
Jelailly aall clba jiu) aal agdijais ol I Ll e Joatl) bl 5 3k aaly )oY dpalall duadsll
cdlad 5 (5 da g A5 Al 5 lal 5 dasdasilly Aalaiall 3 yaY1 5 3Ll CHLEMAT § Ol Hlgall (any dpai ) Adlial ¢ galdll

Bl 53 oY) CLEMAT 5 ¢ i) B8 5 g s s il bl 5 Alladl) ) ) s

The course aims to develop the students’ leadership and management skills — Develop their
opportunities for excellence, by introducing the leadership and administrative personality traits —
The most important ways of transformation from mobility to leadership — The most important
strategies of excellence and leadership interaction — developing some skills and ethics of leadership
and management related to planning self and other management — Effective decision-making
methods and techniques — motivational methods — the skill of change leadership — management
and leadership ethics.

Course Contents

Primal Leadership, “Unleashing the power of Emotional Intelligence”, Daniel Goleman, Harvard

References - .
Business Review Press

Pre- Ct. Hr. Assessment
Cod Course Name CH :
ol req. Lec. | Lab. | Tut. | Sum | SA | MT | PE/OE | Final

UHS Research
801 Methodology

Jiady sy Gl gl apeaiy aladl Gandl Ol ghad cdiaibiad s aledl Gl Ciy jad cduaibian s alall Sl
(UL il Cand) gie apand and) ) aaad ol il Jel se g Candl AlSe aaa3 (Candl ¢ g ge lial) il
el s alall Sl (5 kg malia Ay il Sl Hall dpta gl il jall doe SUatu¥) bl jall Agalall Sl ol &\)ﬁ

- 2 2 - - 2 30% | 30% - 40%

Scientific thinking and its specifications, definition of scientific research and its specifications, steps
of scientific research and designing research tools and sample selection (choosing a research subject,
defining the research problem and the principles of choice, setting the research frame and
methodology and data analysis). Types of scientific studies: Descriptive, survey and experimental
studies.

Scientific research methods: Descriptive method, social screening, content study, content analysis,
types of experimental designs, descriptive methods, analytical methods.

Course Contents

Ann Sloan Devlin, "The Research Experience: Planning, Conducting and Reporting Research",
SAGE, 2nd Edition, 2020

C.R. Kothari, "Research Methodology: Methods and Techniques"”, New Age, 2nd Edition, 2004, ISBN
(13) : 978-81-224-2488-1

References
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Code Course Title Pre- CH Ct. Hr. Assessment _
reg. Lec. | Lab. | Tut. | Sum | SA | MT | PE/OE | Final
UHS 803 Thinking Skills - 2 2 - - 2 30% | 30% - 40%

(4l sie — duailiad — 4g pat) Sl ada SEl ) jlee malad ) Jaae (g 1) - sl 3 SIANY A Hlas aalie
Llasl Sl Gl ol ol A yaa Uiall 5uSal) il jlge A ymall 5SEl <l g o palall - 8L - e lagY)) pSall g gl
adei (3 yha ¢ SEl Ol jlge anbe gl ¢ SEl il g Apail (A Leddivsall il i) (gl ) gy ddliaal il

Sl ¢ e

Theoretical concepts (memory — thinking — creativity), an introduction to teaching thinking skills,
the nature of thinking (definition — characteristics — levels) types of thinking (creative — critical —
scientific), cognitive thinking skills, metacognitive thinking skills, thinking measurement tools,
different thinking patterns, and skills, strategies used to develop thinking skills, thinking skills
programs, ways to teach thinking skills

Course Contents

References John Butterworth, Geoff Thwaites, “Thinking Skills: Critical Thinking and Problem Solving”,
2nd edition, 2016, ISBN-13 : 978-1107606302

Faculty Requirements for Desplinary Programs Ll ciluthaia

All programs offered at Benha Faculty of Engineering, Benha University are Engineering Programs.
The graduates have the opportunity of being Engineers and are registered in the Egyptian Engineering
Syndicate.

According to the National Academic Reference Standards (NARS-2018), The Engineering Graduate

must be able to (A-Level):

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

A2. Develop and conduct appropriate experimentation and/or simulation, analyse and interpret data,
assess and evaluate findings, and use statistical analyses and objective engineering judgment to
draw conclusions.

A3. Apply engineering design processes to produce cost-effective solutions that meet specified needs
with consideration for global, cultural, social, economic, environmental, ethical and other aspects
as appropriate to the discipline and within the principles and contexts of sustainable design and
development.

A4. Utilize contemporary technologies, codes of practice and standards, quality guidelines, health and
safety requirements, environmental issues and risk management principles.

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

A6. Plan, supervise and monitor implementation of engineering projects.

A7. Function efficiently as an individual and as a member of multi-disciplinary and multi-cultural
teams.

A8. Communicate effectively — graphically, verbally and in writing — with a range of audiences using
contemporary tools.
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A9. Use creative, innovative and flexible thinking and acquire entrepreneurial and leadership skills to

anticipate and respond to new situations.

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

To achieve these Learning Outcomes, a set of courses has to be completed as a Faculty Requirement.
These courses are divided into Basic Science Courses and Basic Engineering Courses.
Table 12 List of Faculty requirements courses.

Code Course Pr_e? Cr. Ct. Hr.
requisites Hrs. Lec | Lab | Tut | Sum
BES 011 | Mathematicsl | - 3 2 0 2 4
BES 021 | Mechanicsl | - 3 2 0 2 4
BES 031 | Physicsl | - 3 2 2 1 5
BES 041 | General Chemistry | - 4 3 2 1 6
MEC 011 | Engineering Graphics | = - 2 0 0 4 4
BES 012 | Mathematics Il BES 011 3 2 0 2 4
BES 022 | Mechanics Il BES 021 3 2 0 2 4
BES 032 | Physicsl | - 3 2 2 1 5
MEC 012 | Production Engineering | = ----- 2 1 3 0 4
MEC 014 | Computer Aided Drafting MEC 011 2 1 2 0 3
ELE 042 | Computer Programming | 5 0 2 2 4
Fundamentals
BES 141* | Pollution and Industrial Safety BES 041 2 2 1 0 3
FTR 103 | Field Training | Completion 0 0 0 0 0
of 65
Cr.Hrs
FTR 203 | Field Training Il Completion 0 0 0 0 0
of 96
Cr.Hrs
Total 32 19 14 17 50

* Course teaching is shared between the Basic Engineering Science Department and Displine Department.
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Faculty Requirement Courses

The course coding is divided into two parts and follows the following convention:

1. Three Letters which are the Department code.

2. Three Numbers indicating the Level, the Specialization inside the department, and a counter inside the
specialization.

—> Serial (1-9)

> Specialization inside the Department (1-9)

S

an

> Level (0-4)
> Department Code
BES x1x Mathematics Courses offered by Basic Engineering Science Department
BES x2x Mechanics Courses offered by Basic Engineering Science Department
BES x3x Physics Courses offered by Basic Engineering Science Department
BES x4x Chemistry Courses offered by Basic Engineering Science Department
MEC xxx Course offered by Mechanical Engineering Department for Faculty Requirement
ELE xxx Course offered by Electrical Engineering Department for Faculty Requirements

The following abbreviations are the legend for the courses:

CH  Credit Hour

Ct. Hr. Contact Hour

Lec  Lectures

Tut  Tutorials

Lab Laboratory

Tot  Total

MT  Mid-Term Exam

SA  Student Activity

PE Practical Exam

Code Course Title Pre-req | CH Ct. Hrs. Assessment

BES Mathematics | - 3 Lec. | Lab | Tut | Tot | SA | MT | PE/OE | Final

011 2 0 2 4 30 | 30 0 40
Differential Calculus: Real functions and their graphs (Algebraic functions, trigonometric functions
and their inverses, exponential, hyperbolic and logarithmic functions). Limits and continuity.

g Differentiation of real functions of one variable. Applications of differentiation (maxima, minima and

‘g inflection points, curve tracing, optimization problems). The first mean value theorem and first order

(&} approximation of functions. Taylor’s and Maclaurin's expansions of functions.

3 Algebra: Elements of mathematical logic with applications, Matrix algebra and systems of linear

3 equations (Gauss elimination, Gauss — Jordan elimination, LU factorization, matrix inversion).

O Applications (codes, matrix games). Eigenvalues and eigenvectors. Complex numbers.

. e Howard Anton, "Calculus with analytical geometry”, John Wiley & Sons, Last Edition.

% e Gilbert Strang, "Introduction to Linear Algebra”, Wellesley-Cambridge Press, Last Edition.

2
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Code Course Title Pre-req CH Ct. Hrs Assessment
BES Mathematics 11 BES 011 3 Lec. Lab Tut Tot SA MT | PE/OE | Final
012 2 0 2 4 30 | 30 - 40
- Integral Calculus: Indefinite integrals with applications. Methods of integration. Definite
|5 integrals with applications (areas, volumes of revolution, lengths of curves and surface area).
<
3 Multivariable Calculus (A): Surfaces and curves in three dimensions. Vector functions of one variable.
& Scalar functions of several variables, partial derivatives. Directional derivatives, total derivatives.
3 Applications (tangent planes and normal lines. Taylor expansions, maxima and minima, Lagrange's
U - -

multipliers).
@ e Howard Anton, "Calculus with analytical geometry", John Wiley & Sons, Last Edition.
§ e George B. Thomas, Jr., Maurice D. Weir, Joel Hass, THOMAS' CALCULUS Multivariable
R (Twelfth Edition), 2010.
4
Code Course Title Pre-req | CH Ct. Hrs. Assessment
BES Mechanics | - 3 Lec. Lab Tut Tot SA MT | PE/OE | Final
021 2 - 2 4 30 | 30 - 40

Fundamentals of statics, Types of supports, Vector algebra and applications to mechanics, Statics of
particles, Moments of forces and couples, Equivalent systems of forces and moments. Equilibrium of
rigid bodies, Centroides and centers of gravity, Analysis of structures (trusses and machines), Friction
and its applications. Virtual Work for a System of Connected Rigid Bodies, Stability of Equilibrium
Configuration.

e F. P. Beer, E. R. Johnston, D. F. Mazurek, P. J. Cornwell, Vector Mechanics for Engineers: Statics

Course
Content

3 and Dynamics, 10th edition (2013).
& e Hibbeler, R. C. Engineering Mechanics: Statics and Dynamics, 10th Edition. Upper Saddle River,
& New Jersey: Prentice Hall, (2003).
Code Course Title Pre-req | CH Ct Hrs Assessment
BES 022 Mechanics 11 BES 3 Lec. Lab Tut Tot SA MT | PE/OE | Final

021 2 0 2 4 30 30 0 40

Kinematics of particles (rectilinear and curvilinear motion), Kinetics of particles (force and

acceleration method — work and energy method — impulse and momentum method), Planar

Kinematics of rigid bodies (translation — rotation about a fixed axis — general plane motion), planar

kinetics of rigid bodies (force and acceleration method — work and energy method. — impulse and

momentum method). Moment of area, mass moments of inertia for single body, product of inertia

and principal moments of inertia.

e F. P. Beer, E. R. Johnston, D. F. Mazurek, P. J. Cornwell, Vector Mechanics for Engineers:
Statics and Dynamics, 10th edition (2013).

o Hibbeler, R. C. Engineering Mechanics: Statics and Dynamics, 10th Edition. Upper Saddle
River, New Jersey: Prentice Hall, (2003).

Course
Content

References

40



3 daala
Benha University s ?

PR IR S \
Benha Faculty of Engineerin U vx dad /7 \
y of Eng 8 2023 Gus S As el SN
_‘n\/ sm—a—— g
Code Course Title Pre-req | CH Ct. Hrs. Assessment
BES 031 Physics | - 3 Lec. | Lab | Tut | Tot SA MT | PE/OE | Final
2 2 1 5 10 30 20 40

Wave motion, Sound waves, Doppler effect, Superposition of waves: interference, standing waves
and beats, Interference of light waves, Diffraction of light, Polarization of light, First law of
thermodynamics, Kinetic theory of gases, specific heats of gases, thermodynamic processes:
isochoric, isobaric, isothermal and adiabatic, Heat transfer: conduction, convection and radiation,
Elasticity, Hooke’s law, Hydrostatics and surface tension, Hydrodynamics and Viscosity.

o R. A. Serway and J. W. Jewett, Physics for scientists and engineers: Cengage learning, 2018.

o Tarek M. Abdolkader, Mohamed Elfaham, Mina Asham, lbrahim Sayed, Walid Selmy,
“Engineering Physics, Part I, Waves, Heat and Optics”, 1% edition, 2022.

Course
Content

§ ¢ D. Halliday, et al., Fundamentals of physics: John Wiley & Sons, 2013.
;T)_) e D. Giancoli, Physics for Scientists & Engineers with Modern Physics, 4th Edition ed. Pearson,
& 2008.
¢ Simple harmonic motion
e Waves in stretched string,
e Sound waves,
- ¢ Interference and diffraction of light,
% e Polarization of light,
% o Specific heat,
. Thermistor and thermal conductivity.
Code Course Title Pre-req CH Ct. Hrs Assessment
BES 032 Physics 1l - 3 Lec. Lab Tut Tot SA MT | PE/OE | Final
2 2 1 5 10 30 20 40

Electric force and electric field, Motion of charge in electric field, Electric dipole, Gauss law and
applications, Electric potential, Capacitors and dielectrics, Current and resistance, Magnetic field and
magnetic force, Sources of magnetic field, Bio-Savart law and Ampere’s laws, Electromagnetic
induction and Faraday’s law, Self-induction and magnetic energy.

Course
Content

e R. A. Serway and J. W. Jewett, Physics for scientists and engineers: Cengage learning, 2018.
e Tarek M. Abdolkader, Mohamed Elfaham, Mina Asham, Ibrahim Sayed, Walid Selmy,

§ “Engineering Physics, Part II, Waves, Heat and Optics”, 1% edition, 2022.
o ¢ D. Halliday, et al., Fundamentals of physics: John Wiley & Sons, 2013.
= e D. Giancoli, Physics for Scientists & Engineers with Modern Physics, 4th Edition ed. Pearson,
& 2008.
e Ohm's Law
o \Wheatstone bridge & Metric bridge
g‘ o Electric Field Mapping
IS e Capacitor Charging and Discharging
% e The Electric Transformer
- e Faraday’s Law
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Code Course Title Pre-req CH Ct. Hrs. Assessment

BES 041 General Chemistry - 4 Lec. | Lab | Tut | Tot | SA | MT | PE/OE | Final
3 2 1 6 10 30 20 40

Gases: ideal & real gas laws, kinetic molecular theory- Liquids and solutions - Solids: arrangement
of atoms, metallic solids, alloys - Chemical Kkinetics: reaction rates & order, catalysis —
Electrochemistry: electrochemical cells, corrosion— Cements — Polymers — lubricants.

Course
Content

- J. Brady, “General Chemistry, Principles and structures”, Wiley Inc., Fifth Edition, 1990.

- L. W. Fine, H. Beall, J. Stuehr, “Chemistry for Scientists and Engineering, Preliminary Edition,
Brooks Cole; 1st edition, 1999.

-Steven S. Zumdahl, “Chemistry Principles”, Third Edition, Houghton Mifflin, 1998.

-Prof. Elsayed Fouad, Engineering Chemistry I, II.

-Steven S. Zumdahl, Susan A. Zumdahl “Chemistry” Seventh Edition, Houghton Mifflin, 2007.

-P. Barnes, J. Bensted, Structure and Performance of Cements, CRC Press, 2nd Edition, 2019.
-Neutralization Reactions

References

-Oxidation-Reduction Reactions
-W/C Ratio
-Precipitation Reactions

Laboratory

Code Course Title Pre-req CH Ct Hrs Assessment
BES 141 Pollution and BES 041 2 Lec. Lab Tut Tot SA MT | PE/OE | Final
Industrial Safety 2 1 - 3 10 | 30 20 40

- Air pollution-sources and types of pollutants-Adverse effects -ozone depletion — green house effects- Acid
rain and global warming -measurement and control methods.

- Water pollution- sources and types- constituents of wastewater- primary treatment: various pre-treatment
methods - Advanced Treatment: chemical oxidation, precipitation, air stripping, - heavy metals removal.

Civil and Architecture Engineering students: Plan and manage construction health and safety, maintain
safety issues for construction to introduce the foundations on which appropriate health and safety systems
may be built. Occupation and health and safety affect all aspects of work. Legal framework for health and
safety.

Mechanical Engineering students: Hazards analysis-Hazards of pressure , uses of over pressure-hazards of
temperature-HAZOP study regarding pressure, temperature & flow -static electricity & its control purging
and inerting -relief valves and rupture disks-venting — flame arrester -flare system-alarms and types of alarms
and its application-trips d interlock system-hot work permit , confined space vessel work permit & height
work permit - personnel protective equipment-On-site &Off-site emergency plan.

Electrical Engineering students: Electric shock and burns from live wire contact, Fires from faulty wiring,
overloading circuits, leaving electrical parts exposed, Electrocution or burns from lack of PPE, Explosions
and fires from explosive and flammable substances, Contact with overhead power lines Electrical exposure to
water.

Course Content

e Handbook of “Industrial Safety and Health, Trade and Technical Press Ltd. Morden, U.K.1980.
* S.P. Mahajan, “Pollution Control in Process Industries” Tata McGraw Hill, NewDelhi1985.

Reference

e Airsampling

e Water sampling
e Adsorption

e Precipitation

Laboratory
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC Engineering - 2 Lec. | Lab | Tut | Sum | SA MT | PE/OE | Final
011 Graphics 0 0 4 4 30 30 - 40

Course | Engineering drawing techniques and skills. Conventional lettering and dimensioning.
Content | Geometric constructions. Theories of view derivation. Orthographic projection of
engineering bodies. Derivation of views from isometric drawings and deducing of missing
views. Sectioning views: (full, half, offset, partial, revolved, removed, and partial
sectioning). Steel construction, Symbols of electrical circuits

References | William Chalk, Goetsch, "Technical Drawing", Delmar technical graphics series, 6th edition, 2010.

Allbert W. Boundy, "Engineering Drawing", McGraw-Hill Australia, 2012

Laboratory | Student's engineering sketches and drawings carried out in the engineering drawing Labs.

Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC . . . Lec. | Lab Tut | Sum | SA MT | PE/OE | Final
012 Production Engineering - 2 1 3 0 4 10 | 30 20 20

Introduction, Types of industries, Casting processes: Main steps of sand casting, Pattern design, melting
of metals, Cleaning and inspection of casting, Metal forming processes: Forging, Rolling, Extrusion,
Drawing, Bending, Joining Processes: Temporary and permanent joints, welding techniques, Cutting
Processes: Principles and elements of cutting processes, Basic cutting, and machining (Turning,
Drilling, Milling, etc.,). Principles of production planning and control, Introduction to quality control.

Course
Content

g e Jiangshan Li, Semyon M. Meerkov, 2008, “Production Systems Engineering”, Springer; st ed.
§ ” 2009 edition, 2008
‘S:E e M. P. Groover, 2011, "Principles of Modern Manufacturing", 4th Ed., john Wiley & Sons, Inc.
e Practicing the workshop measuring operations and tools
e Practicing the sand-casting workshop
- e Practicing the welding workshop; electric arc welding, gas welding and cutting, and electric resistance
% welding
_§ e  Practicing the machining workshop; turning, shaping, drilling, milling, and grinding
3 e  Practicing the metal forming workshop; rolling, bending, drawing, and extrusion

e  Practicing the carpentry workshop
e Practicing the forging workshop
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC Computer Aided Lec. | Lab | Tut | Sum | SA | MT | PE/O | Final
014 Drafting MECO1L f 2 2
1 2 0 3 10 |30 20 40

Introduction to Computer Aided Drafting, history, advantages, and limitation. Graphics/CAD
involves the visualization, sketching, and geometric construction of mechanical components.
Layout and creation 2D working industrial drawings that adhere to industry standards. Illustrate
CAD drawing construction techniques, implementation of graphical communication through the use
of the alphabet of lines, orthographic projection, section views, auxiliary views and the creation of
assembly and detail mechanical components

References | ¢  William Chalk, Goetsch, "Technical Drawing", Delmar technical graphics series, 6th edition,

2010.
o Allbert W. Boundy, "Engineering Drawing", McGraw-Hill Australia, 2012

Course
Content

Laboratory | Student's engineering sketches and drawings carried out in the engineering Computer Labs

Ct Hrs Assessment
Code Course Name Pre-req. CH
Lec. | Lab. | Tut.| Tot |SA | MT | PE/OE | Final
Flg,zf Field Training | C:fr%%'%ﬁ” o | o o o] o |- - ; i
%) For 4 weeks interval as a minimum.
o Field training conducted under the supervision of a faculty member and field mentor in the actual field
E practice. The student must submit a detailed technical report by the end of training period, explain
O what he learned during this training.
3 By the end of the training the student will be able to:
= Apply the principles knowledge to execute practical engineering field works.
O The students will have the opportunity to work with multidisciplinary teams during the training period.
Ct Hrs Assessment
Code Course Name Pre-req. CH
Lec. | Lab. | Tut. | Tot [ SA | MT | PE/OE | Final
"o | Field Training 1 Cgfrg"gect';” ol o|o]o|of| - |- - :
" For 4 week interval as a minimum.
= Field training conducted under the supervision of a faculty member and field mentor in the actual
% field practice. The student must submit a detailed technical report by the end of training period,
8 explain what he learned during this training.
@ By the end of the training the student will be able to:
= Apply the principles knowledge to execute practical engineering field works.
38 The; ztudents will have the opportunity to work with multidisciplinary teams during the training
period.
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Code Course Title Pre-req | CH Ct. Hr. Assessment
ELE | Computer Programming - 2 Lec. Lab Tut Sum | SA MT PE/OE | Final
042 | Fundamentals 0 2 2 4 10 | 30 20 40
- Computer System: Hardware, Software - Introduction to software design - evolution and comparison of
IS programming languages - types and characteristics of translators - Program Design Process - Software
o) Life Cycle - structured programming - Variables, Constants - Input and Output - Data Types and
g Representation - Simple Flow - Flow of Control (Conditioning, Iteration) - Array - Functions
£ (Predefined - Programmer Defined) - Pointers- Strings - program maintenance & testing —
8 documentation.
Course topics are explained using a high-level language (as C, or C++).
e W. Savitch, "Problem Solving with C++", 10" Edition, Pearson, 2018, ISBN-13: 978-0134448282
e Jery Hanly, Elliot Koffman, “Problem Solving and Program Design in C”, 8™ edition, Pearson, 2015,
§ ISBN-13: 978-0134014890
§ e C.R. Severance, S. Blumenburg, "Python for Everybody: Exploring Data in Python 3", CreateSpace
Ea Independent Publishing Platform, 2016, ISBN-13: 978-1530051120
e R.Sedgweck, K. Wayne, "Introduction to Programming in Java: An Interdisciplinary Approach”, 2™
Edition, Addison-Wesley Professional, 2017, ISBN-13: 978-0672337840
Problem solving labs using high level language (C, or C++) to apply explained topics in each lecture
including:
e Flowcharts
o Data Types, Variable, Constant declaration. Input and Output
e Sequence Flow program
§ e Conditioning Statements (if, nested if and switch case)
g o Iteration Statements (for, while do while, Do Until, and nested loops)
§ e Arrays (1D and 2D arrays)

o Functions (predefined and user defined)
e Pointers
e Strings and string functions

* Project:
At the end of the course the student must provide a project emphasizing the course content
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Programs Requirements
According to the National Academic Reference Standards (NARS-2018), each discipline graduate
(Mechanical — Electrical — Civil — Architectural), has to meet specific Competencies.

Part A: Disciplinary programmes

Program # 1 Mechanical Design and Production Engineering Program

Program Description

The Design & Production Engineering program is one of the oldest engineering programs in Egypt. The
program progressed with the growth in Egyptian industry during the sixties of the twentieth century. Recently,
there has been an increasing need for the modernization of industry in Egypt to carry on with the global
challenges of designing and fabricating cost-effective products that can compete with the international market.
Consequently, the Design & Production Engineering program needs to be modernized as well. The program
developed at Benha Faculty of Engineering - Benha University equips students with necessary competencies
contemporary with the current industry. It also inspires graduates for self-learning to cope with the
requirements of the ever-changing career path after their graduation.

The program offers a bachelor’s degree in Mechanical Engineering where students can choose one of three
tracks to specialize in. The three tracks offered are Product Design, Manufacturing &Materials, and Industrial
& Management Engineering.

Basic Information

Program Mission

The Mechanical Design and Production Engineering Program aims to prepare an outstanding
engineer to apply scientific methods to daily practical problems. The program deepens students'
knowledge in mechanics, design, manufacturing processes, and material science. Graduates of this
program are distinguished by their creativity, innovation, and scientific research, and they add a clear
contribution to their industrial environment.

Program Objectives

The objectives of the B.Sc. in Mechanical Design and Production Engineering program are to enable
its graduates to:
PO1. Apply a wide spectrum of engineering knowledge, science, and specialized skills with analytic,
critical, and systematic thinking to identify and solve engineering problems in a real-life situation.
PO2. Behave professionally, adhere to engineering ethics and standards, and work to develop the
profession and community and promote sustainability principles.

PO3. Work in and lead a heterogeneous team and display leadership qualities, business administration,
and entrepreneurial skills.

PO4. Use techniques, skills, and modern engineering tools necessary for engineering practice.

PO5. Master self-learning and life-long learning strategies to communicate effectively in
academic/professional fields.

PO6. Participate as leaders in addressing the social, economic, and environmental issues involved in
mechanical design, material science, and manufacturing technologies.
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PO7. Stimulate the graduate’s scientific curiosity and passion for continuous research to participate in the
evolution of the promising design and manufacturing of new and robust engineering innovative
products with contemporary technology.

Graduate Attributes

By the completion of the MDP program of study, and according to NARS 2018, the graduate will be
capable to:

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

GA2. Apply analytic, critical, and systemic thinking to identify, diagnose and solve engineering problems
with a wide range of complexity and variation.

GAZ3. Behave professionally and adhere to engineering ethics and standards.

GA4. Work in and lead a heterogeneous team of professionals from different engineering specialties and
assume responsibility for own and team performance.

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

GAG6. Value the importance of the environment, both physical and natural, and work to promote
sustainability principles.

GA7. Use techniques, skills, and modern engineering tools necessary for engineering practice.

GAB8. Assume full responsibility for own learning and self-development, engage in lifelong learning and
demonstrate the capacity to engage in post- graduate and research studies.

GA9. Communicate effectively using different modes, tools, and languages with various audiences; to
deal with academic/professional challenges critically and creatively.

GA10. Demonstrate leadership qualities, business administration, and entrepreneurial skills.

In addition to all engineering graduate attributes defined by NARS 2018, MDP graduates should be able
to:

GA1l. Handle professionally different engineering processes, including materials selection, design,
analysis, synthesis, modern and classical fabrication techniques, nanotechnology, and experimental
techniques.

GA12. Demonstrate the ability to design, develop, implement, and improve integrated systems, including
people, materials, information, equipment, and energy.

GA13. Comprehend and handle the integration of management systems based on various industrial
standards.

Program Learning Outcomes
The program courses fulfill the NARS 2018

Level A: The Engineering Graduate must be able to:

PLO1. Identify, formulate, and solve complex engineering problems by applying engineering
fundamentals, basic science, and mathematics.

PLO2. Develop and conduct appropriate experimentation and/or simulation, analyze and interpret data,
assess, and evaluate findings, and use statistical analyses and objective engineering judgment to draw
conclusions.

PLO3. Apply engineering design processes to produce cost-effective solutions that meet specified needs
with consideration for global, cultural, social, economic, environmental, ethical, and other aspects as
appropriate to the discipline and within the principles and contexts of sustainable design and
development.

PLO4. Utilize contemporary technologies, codes of practice and standards, quality guidelines, health and
safety requirements, environmental issues, and risk management principles.

PLOS5. Practice research techniques and methods of investigation as an inherent part of learning.
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PLOG. Plan, supervise and monitor implementation of engineering projects, taking into consideration other
trades requirements.

PLO7. Function efficiently as an individual and as a member of multi-disciplinary and multi-cultural
teams.

PLOS8. Communicate effectively — graphically, verbally and in writing — with a range of audiences using
contemporary tools.

PLO9. Use creative, innovative, and flexible thinking and acquire entrepreneurial and leadership skills to
anticipate and respond to new situations.

PLO10. Acquire and apply new knowledge, and practice self, lifelong and other learning strategies.

Level B: The Engineering Graduate must be able to:
In addition to the Competencies for All Engineering Programs, the BASIC MECHANICAL Engineering
graduate and similar programs must be able to:

PLO11. Model, analyze and design physical systems applicable to the specific discipline by applying the
concepts of: Thermodynamics, Heat Transfer, Fluid Mechanics, solid Mechanics, Material Processing,
Material Properties, Measurements, Instrumentation, Control Theory and Systems, Mechanical Design
and Analysis, Dynamics, and Vibrations.

PLO12. Plan, manage and carry out mechanical systems and machine elements designs using appropriate
materials, both traditional means and computer-aided tools and software contemporary to the
mechanical engineering field.

PLO13. Select conventional mechanical equipment according to the required performance.

PLO14. Adopt suitable national and international standards and codes; and integrate legal, economic, and
financial aspects to design, build, operate, inspect, and maintain mechanical equipment and systems.

Level C: The Engineering Graduate must be able to:
In addition to competencies for all engineering programs (Level A, NARS 2018), and Mechanical Engineering
competencies (Level B, NARS 2018), Design & Production engineer must be able to:

PLO15. Implement new technologies in manufacturing to select suitable processes and their variables for
specific products.

PLO16. Design machines, tools, and products with industrial standards and develop the necessary
calculations, construction, and working drawings.

PLO17. Implement basics of industrial engineering to analyze, plan and design production systems.

PLO18. Demonstrate additional abilities to model, analyze, and design mechanical components and
systems using advanced tools of integrated systems.

PLO19. Demonstrate additional abilities to select, prepare, analyze, treat, and test materials for specific
applications.

PLO20. Demonstrate additional abilities to analyze, design, integrate, operate, evaluate, control, automate,
and implement methods and techniques to manage industrial systems.

Benchmark:

Benha University Oregon State University
(https://mime.oregonstate.edu/student-outcomes-

manufacturing-engineering-program)

PLO15. Implement new technologies in
manufacturing to select suitable processes and
their variables for specific products.

Ability to measure manufacturing process
variables and develop technical inferences about
the process.

PLO16. Design machines, tools, and products
with industrial standards and develop the
necessary calculations, construction and working
drawings.

An ability to design products and the equipment,
tooling, and environment necessary for their
manufacture.
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PLO17. Implement basics of industrial
engineering to analyze, plan and design
production systems.

An ability to develop and conduct appropriate
experimentation, analyze, and interpret data, and
use engineering judgment to draw conclusions.

PLO18: Demonstrate additional abilities to model,
analyze, and design mechanical components and
systems using advanced tools of integrated
systems.

An ability to design products and the equipment,
tooling, and environment necessary for their
manufacture.

PLO19: Demonstrate additional abilities to select,
prepare, analyze, treat, and test materials for
specific applications.

An ability to design manufacturing processes that
result in products that meet specific material and
other requirements.

PLO20: Demonstrate additional abilities to
analyze, design, integrate, operate, evaluate,
control, automate, and implement methods and
techniques to manage industrial systems.

An ability to analyze, synthesize, and control
manufacturing operations using statistical
methods.

An ability to create competitive advantage
through manufacturing planning, strategy, quality,
and control.
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Faculty Mission vs. Program Mission Matrix

Program Mission

The Mechanical Design and Production Engineering Program aims to prepare an
outstanding engineer to apply scientific methods to daily practical problems. The
program deepens students' knowledge in mechanics, design, manufacturing processes,
and material science. Graduates of this program are distinguished by their creativity,
Faculty Mission innovation, and scientific research, and they add a clear contribution to their industrial
environment.

Prepare an outstanding engineer | Deepens students' knowledge in contribution to

to apply scientific methods to mechanics, design, manufacturing | their industrial
daily practical problems. processes, and material science. environment.

graduate well prepared engineers | equipped with knowledge and skills

equipped with knowledge and skills Compete in labor market capable of

necessary to compete in labor . .
y P using and developing modern N

market, and capable of using and technolo and providing research in
developing modern technology, and nology, ¢ providing '
engineering fields

providing research in engineering

fields to serve society and | gerve society and community. N
community.

Program Mission vs. Program Objectives Matrix

Program Objectives
POl | PO2 PO3 PO4 PO5 PO6 PO7

Program Mission

Engineering Program aims to prepare an | gjentific methods to daily practical | N \ \
outstanding engineer to apply scientific methods problems.

to daily practical problems. The program deepens
students' knowledge in mechanics, design,
manufacturing processes, and material science.
Graduates of this program are distinguished by
their  creativity, innovation, and scientific
research, and they add a clear contribution to their
industrial environment.

Deepens  students'  knowledge in
mechanics,  design,  manufacturing N N N
processes, and material science.

contribution to their industrial N N N
environment.
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Program Learning Outcomes vs. Program Objectives Matrix

Program Competencies

Level A Level B Level C
Program
Objectives Al | A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 | Al0 | B1|B2 |B3 |[B4 |C1 |C2 |cC3 |ca
PO1 N N N N N N N N N
PO2 VNN AN A
PO3 VN[NV A
PO4 v v V[ NN N NN A
PO5 VI NN NN AN
PO6 R A A I Y
PO7 R Y A I

Program Objectives vs. Graduate Attributes Matrix

Graduate Attributes

Program Objectives = s A 5> TGA3 | GA4 | GA5 | GAG | GA7 | GAS | GA9 | GA10 | GA1l | GA12 | GA 13

PO1 N N

PO2 v v v

PO3 v J

PO4 V

PO5 \ \

PO6

< (<]
< |2
2|

PO7
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Career Prospects

Design & Production Engineering is one of the most recognized disciplines in Egyptian industry. Design
& Production engineers are needed in many industries intending to design and manufacture various
products, machines and equipment. Graduates well serve in all industrial sectors, including
metallurgical, petrochemical, textiles, furniture, etc. They can work as engineers in research and
development, operations' management, quality control, tool design, work study, cost analysis, process
control, heat treatment, etc. Graduates can be specialized in a specific field of the following
concentrations: Manufacturing engineering, Mechanical design, Industrial engineering and operations'
management, or Material engineering.

Program Concentrations

The graduate of the program can be specialized in one of the following three concentrations:

1. Product Design

2. Manufacturing & Materials Engineering

3. Industrial & Management Engineering

The concentration focus is achieved by 23 Cr. Hrs. including 18 Cr. Hrs. of elective courses and 5 Cr. Hrs.
as the graduation project, all related to the specific concentration.

List of Design and Production Engineering Requirement Courses

Requirement Cr. Ct. Hr.
Hr. | Lec. | Lab | Tut | Sum

Benha University Requirements 14 14 0 0 14
Benha Faculty of Engineering Requirements 32 21 33 46 50
Discipline Requirements 66 42 38 22 102
Major Mechanical Design & Production Program Requirements 30 17 25 3 45
Concentration of Product Design Requirements 18 12 0 12 24
Concentration of Manufacturing & Materials Requirements
Concentration of Industrial & Management Requirements

Total 160 | 106 | 96 83 235

Basic Science Requirements of Mechanical Design and Production Engineering

: Cr. Ct. Hr.

Code Course Title Pre-Req Hr Tec T Lab | Tut | Sum
BES 011 | Mathematics | 3 2 0 2 4
BES 041 | General Chemistry 4 3 2 1 6
BES 031 | Physics | 3 2 2 1 5
BES 012 | Mathematics Il BES 011 3 2 0 2 4
BES 032 | Physics Il 3 2 2 1 5
BES 111 | Differential Equations BES 012 3 2 0 2 4
BES 112 | Numerical Analysis BES 111 3 2 2 0 4
BES 113 | Mathematics IlI BES 012 3 2 0 2 4
*BES 141 | Pollution and Industrial Safety | BES 041 2 2 1 0 3
BES 211 Enginegr_ing Statistics and BES 012 3 5 5 0 4

Probability
Total 30 21 11 11 43
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* Course teaching is shared between the Basic Engineering Science Department and Mechanical
Engineering Department.
** One credit hour from the Program courses (MEC314) has been encountered to the basic science
courses. The total hours of basic sciences are 30 Hours.

Discipline Requirements of Mechanical Design and Production Engineering

: Cr. Ct. Hr.

Code Course Title Pre-Req Hr [ Lec. T Lab. | Tut T sum
BES 111 Differential Equations BES 012 3 2 0 2 4
BES 112 Numerical Analysis BES 111 3 2 2 0 4
BES 113 | Mathematics 111 |BES012 | 3 2 | o | 2 | 4
BES 211 Englnegr_lng Statistics and 5 2 1 1 4

Probability
MEC 121 Fluid Mechanics BES 031 3 2 2 1 5
MEC 111 Kinematics of Machines BES 022 3 2 1 2 5
MEC 113 Mechanics and Testing of MEC 012

. 3 2 2 1 5

Materials
MEC 123 Matgrlals_ Science and BES 032 3 2 9 0 4

Engineering
ELE 103 Electrical Circuits BES 032 2 1 0 2 3
MEC 131 Computer Applications ELE 042 2 1 2 0 3
MEC 122 Thermodynamics BES 031 3 2 1 2 5
MEC 112 Design of Machine Elements MEC 113 3 2 3 0 5
MEC 114 Measurement and Instrumentation | BES 032 2 1 2 1 4
MEC 116 Manufacturing Technology MEC 012 2 1 3 0 4
ELE 104 Electronic Devices and Circuits ELE 103 2 1 0 2 3
MEC 211 Project Management BES 012 3 2 2 0 4
MEC 221 Heat Transfer MEC 122 3 2 1 2 5
MEC 223 Fluid Power Systems MEC 121 2 1 3 0 4
MEC 215 Mechanical Design MEC 113 3 2 3 0 5
MEC 213 Mechanical Vibrations BES 022 3 2 2 1 5
ELE 201 Electric Machinery ELE 103 2 1 2 0 3
MEC 214 Automatic Control Systems MEC 213 3 2 2 1 5
MEC 312 Engineering Economics 2 2 0 1 3
MEC 314 Advanced Topics in Control MEC 314 3 2 2 0 4

Engineering
MEC 301 Technical Reports 2 1 2 0 3

Total 66 42 38 22 103

*The student can register the Senior design Project course after passing 70% of the program cr. hrs., i.e.,

112 Cr. Hr.
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. Cr. Ct. Hr.

Code Course Title Pre-Req Hr [Lec T Lab T Tut T sum
MEC 212 Metal Cutting Processes MEC 012 3 2 2 0 4
MEC 216 Computer Aided Design MEC 112 3 2 2 0 4
MEC 218 Material Engineering MEC 123 3 2 2 0 4
MEC 311 | Advanced Machining Processes MEC 214 3 2 2 0 4
MEC 313 Computer-Aided Manufacturing MEC 212 3 2 2 0 4
MEC 31x1 | Elective | 3 2 0 2 4
MEC 31x2 | Elective Il 3 2 0 2 4
MEC 416 Operations Research MEC 311 3 2 2 0 4
MEC 316 Operations Researches MEC 211 3 2 0 2 4
MEC 31x3 [ Elective Ill 3 2 0 2 4
MEC 31x4 | Elective IV 3 2 0 2 4
MEC 411 Materials Handling MEC 313 3 2 3 0 5
MEC 413 Production Aids Design MEC 216 3 2 2 0 4
MEC 415 Machine Tool Design MEC 311 2 1 2 0 3
MEC 43x5 [ Elective V 3 2 0 2 4
MEC 43x6 [ Elective VI 3 2 0 2 4
MEC 302 [ Senior Design Project | 2 2 0 0 2
MEC 401 | Senior Design Project Il MEC 302 3 0 6 0 6

Total 48 29 25 15 69

* Elective courses are selected from three concentrations (x, y, and z)

Concentration Requirements of Product Design Engineering (concentration “x)

. Cr. Ct. Hr.
Code Course Title Pre-Req Hr. [Tec | Lab | Tut | Sum
Pool Courses for Elective I, Elective 11
MEC 31x1 Finite Element Analysis MEC 216 3 2 0 2 4
MEC 31x2 Product Design & Development MEC 215 |3 2 0 2 4
Pool Courses for Elective 111, Elective IV

MEC 31x3 Failure Analysis MEC 31x1 |3 2 0 2 4
MEC 31x2

MEC 31x4 Design of Experiments MEC31x1 |3 2 0 2 4
MEC 31x2

MEC 31x5 Tribology MEC 31x1 |3 2 0 2 4
MEC 31x2

Pool Courses for Elective V, Elective VI

MEC 41x6 Special Topics in Mechanical MEC31x1 |3 2 0 2 4
Design MEC 31x2

MEC 41x7 Pressure Vessels and Piping MEC 31x1 |3 2 0 2 4
MEC 31x2

MEC 41x8 Ergonomics and Human Factor MEC31x1 |3 2 0 2 4
MEC 31x2

MEC 41x9 Computer Integrated MEC31x1 |3 2 0 2 4
Manufacturing MEC 31x2

MEC 41x10 | Process Control with applications | MEC 31x1 | 3 2 0 2 4
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MEC 31x2

MEC 41x11 | Sheet Metal processes and design | MEC 31x1 | 3 2 0 2 4
MEC 31x2

MEC 41x12 | Material selection in Design MEC31x1 |3 2 0 2 4
MEC 31x2

MEC 41x13 | Design for Manufacture MEC 31x1 |3 2 0 2 4
MEC 31x2

MEC 41x14 | Mechanism Design MEC31x1 |3 2 0 2 4
MEC 31x2

MEC 41x15 | Advanced Hydraulic and MEC 31x1 |3 2 0 2 4
pneumatic control MEC 31x2

* The course content must be approved by Mechanical Engineering Department Council before any
student can register it.

Concentration Requirements of Manufacturing & Materials Engineering (concentration “y”)

: Cr. Ct. Hr.
Code Course Title Pre-Req Hr. [Tec | Lab | Tut | Sum
Pool Courses for Elective I, Elective Il
MEC 31yl Advanced Composite Materials MEC 218 3 2 0 2 4
MEC 31y2 Manufacturing Systems MEC 214 3 2 0 2 4
Pool Courses for Elective 111, Elective IV

MEC 31y3 Process Control with applications MEC 31yl 3 2 0 2 4
y pp MEC 31y?2
. MEC 31y1

MEC 31y4 Welding Technology MEC 31y2 3 2 0 2 4
. MEC 31y1

MEC 31y5 Casting Processes MEC 31y2 3 2 0 2 4

Pool Courses for Elective V, Elective VI

MEC 31y1

MEC 41y6 Powder Metallurgy MEC 31y2 3 2 0 2 4
Polymers Engineering & MEC 31yl

MEC 41y7 Manufacturing MEC 31y2 3 2 0 2 4
Special Topics in Materials MEC 31y1

MEC 41y8 Engineering MEC 31y2 3 2 0 2 4
Computer Integrated MEC 31yl

MEC 41y9 Manufacturing MEC 31y2 3 2 0 2 4
. . . MEC 31y1

MEC 41y10 | Special Topics in Manufacturing MEC 31y2 3 2 0 2 4
. MEC 31y1

MEC 41y11 | Design for Manufacture MEC 31y2 3 2 0 2 4
MEC 31y1

MEC 41y12 | Sheet Metal processes MEC 31y2 3 2 0 2 4
. . MEC 31y1

MEC 41y13 | Design of Experiments MEC 31y2 3 2 0 2 4
. MEC 31yl

MEC 41y14 | Ergonomics and Human Factor MEC 31y2 3 2 0 2 4
. . MEC 31yl

MEC 41y15 | Industrial Information systems MEC 31y2 3 2 0 2 4

* The course content must be approved by Mechanical Engineering Department Council before any

student can register it.
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Concentration Requirements of Industrial & Management Engineering (concentration “z”)

. Cr. Ct. Hr.
Code Course Title Pre-Req Hr. [ Lec | Lab | Tut | Sum
Pool Courses for Elective I, Elective |1
MEC 31z1 Industrial Automation MEC 214 |3 2 0 2 4
MEC 3122 Motion and Time Study MEC 214 |3 2 0 2 4
Pool Courses for Elective 111, Elective IV
MEC 31z3 | Quality Control vESas 13 |2 o |2 |4
MEC 31z4 Lean Manufacturing Systems mgg gig 3 2 0 2 4
MEC 3125 Industrial Market analysis mgg gig 3 2 0 2 4
Pool Courses for Elective V, Elective VI
. MEC 31z1
MEC 41z6 Advanced Operations Research MEC 3122 3 2 0 2 4
MEC 41z7 Total Quality Management mgg gig 3 2 0 2 4
MEC 4128 | Work & Work System VeSS 13 |2 o |2 |4
Computer Integrated MEC 31z1
MEC 4129 Manufacturing MEC 3172 | 3 2 0 2 4
MEC 41z10 | Process Control with applications mgg gig 3 2 0 2 4
Special Topics in Industrial MEC 31z1
MEC 41z11 Engineering MEC 3170 | 3 2 0 2 4
MEC 41z12 | Facilities Planning and Design mgg gﬁ; 3 2 0 2 4
MEC 41z13 | Ergonomics and Human Factor mgg gﬁ; 3 2 0 2 4
MEC 41z14 | Design of Experiments mgg gii; 3 2 0 2 4
Financial and accounting MEC 31z1
MEC 41215 Management MEG 3122 | 3 2 0 2 4

* The course content must be approved by Mechanical Engineering Department Council before any
student can register it.
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Proposed Study Plan for Mechanical Design and Production Engineering

Level0-1
Ct. Hr. Final Assessment
. Cr. Exam PE/ |Final
Code Course Title Pre-Req | 1y | Lec [Lab|Tut [sum(Time| SA [MT| OE |Exam| Sum
HR.

BES 011 | Mathematics | 3 2 0|2 4] 2 |30/|30]| - | 40 | 100

BES 021 | Mechanics | 3 2 0|2 |4 ] 2 (30|30 - | 40 |100

BES 041 | General Chemistry 4 3 21|62 (1030|200 | 40 |100

BES 031 | Physics | 3 2 2 | 1|5 |2 [10[30|20 | 40 | 100

MEC 011 | Engineering Graphics 2 0 0414|2303 - | 40100

UHS 101 | Foreign Language 2 2 0|0|2] 2 |30|30| - | 40 | 100

UHS 102 | Info. and Communication Tech. 2 2 olol 2] 2130130 - | 40 | 100

Total 19 700

Level 0-2
Ct. Hr. Final Assessment
. Cr. Exam PE/|Final
Code Course Title Pre-Req Hr. | Lec |Lab|Tut|Sum|Time| SA |MT| OE |Exam| Sum
HR.

BES 012 | Mathematics Il BES 011 3 2 |0]2|4] 2 |30 |30 -] 40100
BES 022 | Mechanics Il BES 021 3 2 |02 4] 2 | 30|30 -] 40100
MEC 012 | Production Engineering 2 1 (30|42 | 10 |30|20| 40 | 100
BES 032 | Physics Il 3 2 |2 |1|5] 2 |10 |30|20]| 40 | 100
MEC 014 | Computer Aided Drafting MEC 011 2 1 2|03 2 |10 |30)20| 40 |100
ELE 042 | Computer Programming 2 0 2124 | 2 10 |30 |20 | 40 | 100

Fundamentals

UHS 103 | Societal Issues 2 2 0|02 | 2 |30 (30| - | 40 | 100

Total 17 700
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Level 1-1
Ct. Hr. Final Assessment
. Cr. Exam PE/|Final
Code Course Title Pre-Req | Lec|Lab|Tut/Sum|Time| SA |MT| OE |[Exam| Sum
HR.
BES 111 | Differential Equations BES012 | 3 |2 |0 |2| 4| 2 |30|30| - | 40 | 100
MEC 121 | Fluid Mechanics BES 031 3 212 |15 2 |10|30| 20| 40 | 100
MEC 111 | Kinematics of Machines BES 022 3 21012 4 2 30|30 - | 40 | 100
MEC 113 | Mechanics and Testing of Materials MECO012 | 3 212|115 2 |10|30|20| 40 | 100
MEC 123 | Materials Science and Engineering | BES032 | 3 | 2 | 2 [0 4| 2 |10]30]|20| 40 | 100
ELE 103 | Electrical Circuits BES 032 2 11023 ]| 2 |30|30]| - | 40 |100
MEC 131 | Computer Applications ELEO42 | 2 |1 |2 (0| 3| 2 |10|30|20| 40 | 100
Total 19 700
Level 1-2
Ct. Hr. Final Assessment
. Cr. Exam PE/|Final
Code Course Title Pre-Req Hr. |Lec|Lab|Tut|Sum|Time| SA |MT | OE [Exam| Sum
HR.

BES 113 | Mathematics 11 BES 012 3 |12(01|2|4| 2 (30|30 - | 40 |100
MEC 122 | Thermodynamics BES 031 3 |2 |1]|2|5| 2 103020 40 | 100
MEC 112 | Design of Machine Elements MEC113| 3 |2 | 3 |0| 5| 2 |10|30|20| 40 | 100
MEC 114 | Measurement and Instrumentation BES 032 2 11211 4 2 [10|30|20| 40 | 100
MEC 116 | Manufacturing Technology MECO012| 2 |1 |3 |0] 4] 2 |10]30]20]| 40 |100
ELE 104 | Electronic Devices and Circuits ELE 103 2 110(2] 3 2 |30(30| - | 40 | 100
UHS 104 | Professional Ethics 2 210 ]0| 2 2 30|30 - | 40 | 100
Total 17 700
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Field Training |
o Ct. Hr. Final Assessment
Code Course Title Pre-Req Hr. Exam PE/ OE| Final | Sum
- | Lect | Lab | Tut | Sum | Time | SA | MT Exam
. - i 0 0 0 0 0 Pass
FTR 103 | Field Training | | “omPietion of 65 oral | - [ - | o - -
' ' Fail
Level 2- 1
Ct. Hr. Final Assessment
- _ Cr. Exam PE/[Final
Code Course Title Pre-Red | ty. [ Lec| Lab [Tut/sum Time | SA | MT| O |Exam Sum
MEC 211 | Project Management BES012 | 3 |2 |2 |04 | 2 |10|30|20| 40 | 100
MEC 221 | Heat Transfer MEC122| 3 |2 |1 |2| 5| 2 |10{30]|20| 40 | 100
MEC 223 | Fluid Power Systems MEC121| 2 |1 |3 |0] 4] 2 |10]30]20| 40 |100
MEC 215 | Mechanical Design MEC113| 3 | 2 |3 |0|5 | 2 |10|30|20]| 40 | 100
MEC 213 | Mechanical Vibrations BES022 | 3 |2 |2 |1]|5 | 2 |10|30|20]| 40 |100
ELE 201 Electric Machinery ELE103 | 2 |1 |2 |03 | 2 |10|30|20| 40 |100
UHS 3XX | Humanities - Elective | 2 | 2]0|0|2| 2 |30]|30]| - | 40 | 100
Total 18 700
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Level 2-2
Ct. Hr. Final Assessment
Code Course Title Pre-Req cr. | xam PE/|Final
Hr. |Lec|Lab|Tut|Sum['MeHR SA |MT Sum
OE |[Exam
BES 112 Numerical Analysis BES111 | 3 |2 | 2 |0| 4| 2 |10|30]|20 | 40 | 100
MEC 212 | Metal Cutting Processes MECO012| 3 |2 |2 |0]| 4| 2 |10|30|20| 40 | 100
MEC 216 | Computer Aided Design MEC112| 3 |2 |2 |0| 4| 2 |10|30|20| 40 | 100
MEC 218 | Material Engineering MEC123| 3 |2 |2 |0| 4| 2 |10|30|20| 40 | 100
MEC 214 | Automatic Control Systems MEC213| 3 |2 |2 |1|5| 2 |10|30|20| 40 | 100
BES 141 Pollution and Industrial Safety BES041 | 2 |2 |1 |0 3| 2 |10|30|20| 40 |100
UHS 3XX | Humanities Elective Il 2 | 2]0|0|2| 2 |30]|30]| - | 40 |100
Total 19 700
Field Training Il
Ct. Hr. Final Assessment
Code Course Title Pre-Req ﬁ; Exam PE/ OE| Final | Sum
| Lect | Lab | Tut | Sum | Time | SA | MT Exam
FTR . - Completion of 0 0 0 0 0 Pass
203 Field Training | 96 Cr. Hrs. Oral | - - Fc:“ - -
Level 3-1
Cr Ct. Hr. EFinal Assessment
i - . Xam ;
Code Course Title Pre-Req Hr. |Lec!|Lab|Tutlsumlime HR SA |MT PE/|Final sum
OE |[Exam
BES 211 Engineering Statistics and BES 012 3 212|014 2 10|30 |20 | 40 | 100
Probability
MEC 31x1 | Elective | 3 12|02 4] 2 |30]30] -] 40100
MEC 311 | Advanced Machining Processes MEC214| 3 |2 |2 |0] 4] 2 |10]30]20| 40 |100
MEC 313 | Computer-Aided Manufacturing MEC212| 3 |2 |2 |0]| 4| 2 |10|30|20| 40 | 100
MEC 31x2 | Elective Il 312|024 | 2 [30]|30] - | 40 |100
MEC 301 | Technical Reports 2 |1]12]0]3| 2 (5]-1]5/] - [100
UHS 4XX | Humanities Elective Il 2 |1 2|0]|0]2| 2 (30|30 - | 40 | 100
Total 19 700
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Level 3-2
Ct. Hr. Final Assessment

Code Course Title Pre-Req cr. Exam PE/[Final
Hr. |Lec|Lab|Tut{Sumfime HR SA |MT OE [Exam Sum
MEC 314 | Robotics and Robot Control MEC?214| 3 |2 |2 |0]| 4| 2 |10[{30]20| 40 | 100
MEC 316 Operations Research MEC 211 | 3 2 10|24 2 |30 30| - | 40 | 100
MEC 31x3 | Elective IlI 312|102 4] 2 |3]30] - | 40 |100
MEC 31x4 | Elective IV 3 12024 ] 2 |30]30] -] 40100
MEC 302 | Senior Design Project | 2 |0 4|0]| 4 - |50 | - |50 | -- |100
MEC 312 | Engineering Economics 2 | 210|132 |3]|30]| - | 40 |100
Total 16 600

Level4-1
Ct. Hr. Final Assessment

Code Course Title Pre-Req cr. | B PE/|Final
Hr. |Lec|Lab|Tut|Sum[imeHR SA \MT Sum

OE |[Exam
MEC 411 | Materials Handling MEC313| 3 |2 |2 |0 4] 2 |10[30]20| 40 | 100
MEC 413 | Production Aids Design MEC?216| 3 |2 |2 |0]| 4| 2 |10{30]20| 40 | 100
MEC 41x5 | Elective V 3 120124 ] 2 |30]30] - | 40 |100
MEC 41x6 | Elective VI 3 12,0124 ] 2 |3/]30] - | 40 |100
MEC 415 | Machine Tool Design MEC311| 2 |1 |2 |1]4 ] 2 |10]30]20| 40 |100
MEC 401 | Senior Design Project Il MEC302| 2 |0 |5 |0] 5 - |50 | - |5 ]| -- |100
Total 16 600
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Mechanical Engineering - Mechanical Design & Production Program

CR  CI
1 BES 011 2 BES 021 3 BES 041 4 BES 031 5 MEC 011 6 UHS 101 7 BES 103
| 7 T 5 z information Technology &
Mathematics | Mechanics | General Chemistry Physics | Engineering Graphics Foreign Language e s
= 4 2 2 2 2 19 [ 27
=]
4
bl s BES 012 9 BES 022 10 MEC 012 11 BES 032 12 MEC 014 13 HS102 14 ELE 042
Mathematics Il Mechanics I —| Production Engineering Physics II Computer Aided Drafting Societal Issues Computer Fundamentals
15| BES 111 e MEC 111 17 MEC 113 18 MEC 121 19 MEC 123 20| ELE 103 21 MEC 131
Differential Equations — Kinematics of Machines e RSO et 1 Fluid Mechanics - Misterlals Sclenceancl 1 Electrical Circuits Computer Applications
Materials Engineering
3 5 3 5 3 5 3 4 2 3 2 2 19 | 28
=1 2 BES 113 22 MEC 112 23 MEC 116 4 MEC 122 25 MEC 114 26, ELE 104 27 UHS 104
2 Mathematics Il Design of Machine Elements l—p] Manufacturing Technology L, Thermodynamics Wendrement s Flecionie Devitatang Professian Ethics
o Instrumentation Circuits
— |3 e 3 5 2 4 3 5 2 4 2 3 2 2 17 | 27
28 FTR 103
Field Training |
25
3
29 MEC 213 Jso MEC 215 31 MEC 211 32 MEC 221 33 MEC 223 34| ELE 201 35| UHS 3XX
Mechanical Vibrations 1 Mechanical Design — Project Management T Heat Transfer a— Fluid Power Systems Electric Machinery Humanities - Elective |
3 5 3 | 5 3 4 3 5 2 4 5 3 2 2 12 [RoE
N g MEC 214 37 BES 112 38 MEC 212 39 MEC 214 49| MEC 218 a1 BES 141 42 UHS 3XX
g Automatic Control Systems —»|  Numerical Analysis L»] Metal cutting Processes =] computer Aided Design | Material Engineering  jed b Pollution :;‘:t'"d”“"a' Humanities Elective I
— 3 5 - 3 3 4 3 a 3 4 2 2 2 19 | 26
a3 FTR 203
Field Training Il
25
a4 MEC 311 a5, BES 211 a5 MEC 313 a7 MEC 31x1 ag MEC 31x2 a9 MEC 301 UHS axXX.
Advanced Machining Engineering Statistics and Computer-Aided = =
-
Sl S e Elective | Elective Il Technical Reports Humanities Elective Il
@ 3 4 3 3 4 3 4 3 4 2 3 2 2 19 | 25
23
=
=l 5o MEC 314 51 MEC 31x 52 MEC 31,3 53 MEC 316 54 MEC 312 55 MEC 302
Robotics and Robot Control 1= Elective IV Elective 11l LL ]  Operations Research Engineering Economics Senior Design Project |
3 4 3 4 3 4 3 4 2 3 3 4
=hll sq MEC 41x5 57 MEC 41x6 58 MEC 411 59 MEC 415 60| MEC 413 61, MEC 401
2 Elective V Elective VI Materials Handling L]  Machine Tool Design L5  Production Aids Design Senior Design Project Il
Q
— 3 4 3 4 3 4 2 4 3 4 2 5
Basic Science University Req. Faculty Req. Mech. Power Program Mech. Engineering Electives
30 43 14 14 32 100 a8 73 66 98 18 24 160 | 285
Required 336 12.8 32 a8 56 24

1824
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Program Learning Outcomes to Program Courses Matrix
Competency pior | poz | ez | oeios | oeos | oeos | por | pios | poe | pow | eiowl | pionz | pions | piond | puows | pwole | pwolr | piois | piole | piozo

[Beso1r  |mathematics | . .

feescar  [wechanics1 o | .
f*IEES 041 [General chemistry . .

Zlseso3t  [physics K

EIMECOll |EngineeringGraphics . .

'KIUHS 101 IForeign Language . .
% |UH5 102 Ilnformation Technology & Communication . . .
“| fsesoiz  [wathematics . .

IBES 022 IMechanics I . .

E MEC012 IProduction Engineering . .

n[BES 032 Physics Il . .

.HIM EC014 Computer Aided Drafting . .

IElE 042 Computer Fundamentals . .

lubs 103 Jsocietal 1ssues . .

IBES 111 |Differentia| Equations . .

IMEC 121 IFIuid Mechanics . .
EIMEC 111 IKinematicsof Machines . . .
EIMEC 113 IMechanics and Testing of Materials 0 .

I§IM EC123 IMateriaIs Science and Engineering . .
IElE 103 [electrical Circuits . .
o IMEC 131 Computer Applications . .
g |555 13 |Mathematics i e | e
5 IMEC 122 Thermodynamics . .
‘:IMEC 112 |Design of Machine Elements . . . .
';IMEC 114 IMeasurement and Instrumentation . . .
EIMEC 116 IManufacturing Technology . . .
I"IE[E 104 IEIectronic Devices and Circuits . .
IUHS 201 IProfession Ethics . .
IFTR 103 IFieId Training | . .
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Competency poL | poz | mos | s | pos | opoe | pior | pos | poe | pow | plow | plowz | puows | piows | puows | puote | puowr | puos | piote | puozo
IM EC211 lProject Management - - -
|mec221 |Heat Transfer .
E MEC 223 IFIuid Power Systems -
E MEC 215 IMechanicaI Design - -
EIMEC 213 lMechanicaI Vibrations . - -
[eLe 201 |etectric Machinery
w1 b 3xx Humanities - Elective | - .
E IBES 112 Numerical Analysis . -
= IMEC 212 [Metal Cutting Progesses - - -
wlmec216  |computer Aided Design - «
gIM EC 218 Material Engineering - -
g|mEc 214 I8 uto matic Control Systems . . -
‘KIBES 141 Pollution and Industrial Safety - - -
|H5 304 Legalisation & Human Rights - -
|FR 203 Field Training Il . . . . .
IBES 211 [Engineering Statistics - -
[mec3ixa  Jelective s - . . .
E MEC 311 Advanced Machining Processes - -
alVEC313 Computer-Aided Manufacturing - - -
glMEc31xz  [Elective n . s . s s
" IM EC 301 echincal Reports - - -
g IHS 4XX Humanities Elective 2 - -
=| |mEc314  [Robotics and Robot Control . . . .
neIM EC316 Operations Researches - -
Blvec3ixs  |Elective m o - - .
Elmec3ixa  [Elective v - o . .
‘XIM EC 302 Senior Design Project | - - - - - - - - - - - -
IM EC312 |Engineering Economics - -
|vEcair  |materials Handling . . - . o
c,IMEC413 Jproduction Aids Design - - - - -
3| glmecarss  [elective v . 5 . .
| gmEcaixs  [Elective i . . . .
'XIM EC415 Machine Tool Design - - -
IM EC401 ISenior Design Project Il - - - - - - - - - - - -
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Matching Mechanical Design and Production Engineering Program Courses
with ABET Requirements

ABET Program Criteria for Mechanical and Similarly Named Engineering Programs
Lead Society: American Society of Mechanical Engineers

Mechanical Power Engineering Program Courses Required to Cover ABET Criteria

ABET Criteria CODE Course Name I—(l:rrs
A minimum of | basic science, and BES 011 | Mathematics | 3
30 semester mathematics BES 012 | Mathematics Il 3
credit hours (or | (including multivariate | BES 113 | Mathematics I 3
equivalent) ofa | calculusand —~ ~  FBEST1T | Differential Equations 3
ggn]ebglgjgsgl of | differential equations); BES 112 | Numerical Analysis 3
mathematics - BES 211 Engineering StaFIStICS and Probability 2
and basic principles of BES 041 | General Chemistry 4
sciences with engineering BES 021 | Mechanics | 3
experimental BES 022 | Mechanics Il 3
experience BES 141 | Pollution and Industrial Safety 2
appropriate to BES 031 | Physics | 3
the program. BES 032 | Physics Il 3
Total 35

Cr.

ABET Criteria CODE Course Name Hrs.
A minimum of | applications of these MEC 011 | Engineering Graphics 2
45 semester topics to modeling, MEC 012 | Production Engineering 2
credit hours (or | analysis, design, and MEC 014 | Computer Aided Drafting 2
equivalent) of | realization of physical | MEC 111 [ Kinematics of Machines 3
engineering systems, components, [ MEC 112 | Design of Machine Elements 3
topics OF processes. MEC 116 | Manufacturing Technology 2
appropriate to MEC 123 | Materials Science and Engineering 3
the program, MEC 215 | Mechanical Design 3
gﬁg?rzsetelzrr]i%gfan d MEC 131 | Computer Applications 2
computer coverage of both MEC 122 The_rmodynamics 3
sciences and Product!on and MEC 223 | Fluid Power Systems 2
engineering mechanical systems. MEC 121 | Fluid Mechanics 3
design and MEC 221 | Heat Transfer 3
utilizing MEC 114 | Measurement and Instrumentation 2
modern MEC 213 | Mechanical Vibrations 3
engineering MEC 214 | Automatic Control Systems 3
tools. in-depth coverage of MEC 212 | Metal Cutting Processes 3
either Production or MEC 216 | Computer Aided Design 3
mechanical systems. MEC 218 | Material Engineering 3
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MEC 311 | Advanced Machining Processes 3
MEC 313 | Computer-Aided Manufacturing 3
MEC 31x1 | Elective | 3
MEC 31x2 | Elective Il 3
MEC 314 | Robotics and robot control 3
MEC 316 | Operation Research 3
MEC 31x3 | Elective IlI 3
MEC 31x4 | Elective IV 3
MEC 411 | Materials Handling 3
MEC 413 | Production Aids Design 3
MEC 415 | Machine Tool Design 2
MEC 33x5 | Elective V 3
MEC 33x6 | Elective VI 3
Explain basic MEC 301 | Technical Reports 2
concepts in project MEC 312 | Engineering Economics 2
management, MEC 211 | Project Management 3
business, public UHS 103 | Societal Issues 2
policy, and leadership. [ UHS 3XX | Humanities Elective | 2
UHS 3XX | Humanities Elective 11 2
UHS 4XX | Humanities Elective 11l 2
Analyze issues
in professional ethics
and explain the UHS 104 Professional Ethics 2
importance of
professional licensure.
Total 105
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Program #2 Mechanical Power Engineering Program

Program Description

The program aims to study both conventional energy and renewable sources energy. Energy’s flows,
constraints, generation, transmission, distribution, consumption, and management knowledge are acquired
through the period of study. Students are provided with a deep knowledge of conventional and renewable
energy technologies generation and applications. Thermal power plants, machine construction, design, and
stability are topics covered. Solar photovoltaic, solar thermal, concentrated solar power, and others are
studied. Renewable energy applications are illustrated and evaluated both theoretically and economically.
Energy management is discussed in detail using demand side management, energy efficiency, and energy
consumption and audit are explained. Finally, the program encourages problem identification and solving
as well as critical thinking skills. All topics under study prepare the program graduates for the national,
regional, and international energy job market.

Basic Information

Program Mission

Deliver high quality engineers equipped with the required skills in the various fields of mechanical power
engineering, to engage in engineering professions and high-quality research and development of national
and regional relevance, and to provide expert consultancy on energy issues.

Program Objectives
The objectives of the B.Sc. in mechanical power engineering program are to enable its graduates to:

PO1. Apply a wide spectrum of engineering knowledge, science, and specialized skills with analytic,
critical, and systematic thinking to identify and solve engineering problems in real life situation.
PO2. Behave professionally and adhere to engineering ethics and standards and work to develop the

profession and community and promote sustainability principles.
PO3. Work in and lead a heterogeneous team and display leadership qualities, business administration,
and entrepreneurial skills.
PO4. Use techniques, skills, and modern engineering tools necessary for engineering practice.
PO5. Master self-learning and life-long learning strategies to communicate effectively in
academic/professional fields.
POG6. Participate as leaders in addressing the social, economic, and environmental issues involved in
energy technologies.
PO7. Design and develop various types of mechanical power generation, energy transfer equipment
and air-conditioning & refrigeration systems in addition to the automatic control devices
involved in all such systems.

Graduate Attributes

By the completion of the MPE program of study, and according to NARS 2018, the graduate will be
capable to:

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

GA2. Apply analytic critical and systemic thinking to identify, diagnose and solve engineering
problems with a wide range of complexity and variation.

GAZ3. Behave professionally and adhere to engineering ethics and standards.
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GA4. Work in and lead a heterogeneous team of professionals from different engineering specialties
and assume responsibility for own and team performance.

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

GAG6. Value the importance of the environment, both physical and natural, and work to promote
sustainability principles.

GA7. Use techniques, skills, and modern engineering tools necessary for engineering practice.

GAS8. Assume full responsibility for own learning and self-development, engage in lifelong learning
and demonstrate the capacity to engage in post- graduate and research studies.

GA9. Communicate effectively using different modes, tools, and languages with various audiences; to
deal with academic/professional challenges in a critical and creative manner.

GA10. Demonstrate leadership qualities, business administration and entrepreneurial skills.

In addition to all engineering graduate attributes defined by NARS 2018, MPE graduate should be able to:

GA11. Design, develop, operate and to maintain various types of mechanical power generation, energy
transfer equipment and air-conditioning & refrigeration systems in addition to the automatic
control devices involved in all such systems.

GA12. Describe the physical laws and resources that constrain energy systems.

GA13. Identify all aspects of the issues of environmental pollution problems concerning emissions of
power generation, wastewater, and air pollution.

Program Learning Outcomes
The program courses fulfill the NARS 2018

Level A: The Engineering Graduate must be able to:

PLO1. Identify, formulate, and solve complex engineering problems by applying engineering
fundamentals, basic science, and mathematics.

PLO2. Develop and conduct appropriate experimentation and/or simulation, analyze and interpret data,
assess, and evaluate findings, and use statistical analyses and objective engineering judgment to
draw conclusions.

PLO3. Apply engineering design processes to produce cost-effective solutions that meet specified
needs with consideration for global, cultural, social, economic, environmental, ethical, and
other aspects as appropriate to the discipline and within the principles and contexts of
sustainable design and development.

PLO4. Utilize contemporary technologies, codes of practice and standards, quality guidelines, health
and safety requirements, environmental issues, and risk management principles.

PLO5. Practice research techniques and methods of investigation as an inherent part of learning.

PLOG6. Plan, supervise and monitor implementation of engineering projects, taking into consideration
other trades requirements.

PLO?7. Function efficiently as an individual and as a member of multi-disciplinary and multi-cultural

teams.

PLO8. Communicate effectively — graphically, verbally and in writing — with a range of audiences
using contemporary tools.

PLO9. Use creative, innovative, and flexible thinking and acquire entrepreneurial and leadership skills
to anticipate and respond to new situations.

PLO10. Acquire and apply new knowledge, and practice self, lifelong and other learning strategies.

69



o g aala
Benha University Leas Aonigll 4488 a2
Benha Faculty of Engineerin W g N //

y ot Eng 8 2023 puso sl dda e 4y mﬁa\;«
Lo o=

Level B: The Engineering Graduate must be able to:
In addition to the Competencies for All Engineering Programs the BASIC MECHANICAL Engineering
graduate and similar programs must be able to:

PLO11. Model, analyze and design physical systems applicable to the specific discipline by applying
the concepts of: Thermodynamics, Heat Transfer, Fluid Mechanics, solid Mechanics, Material
Processing, Material Properties, Measurements, Instrumentation, Control Theory and Systems,
Mechanical Design and Analysis, Dynamics, and Vibrations.

PLO12. Plan, manage and carry out designs of mechanical systems and machine elements using
appropriate materials both traditional means and computer-aided tools and software
contemporary to the mechanical engineering field.

PLO13. Select conventional mechanical equipment according to the required performance.

PLO14. Adopt suitable national and international standards and codes; and integrate legal, economic,
and financial aspects to design, build, operate, inspect, and maintain mechanical equipment and
systems.

Level C: The Engineering Graduate must be able to:

In addition to competencies for all engineering programs (Level A, NARS 2018), and Mechanical
Engineering competencies (Level B, NARS 2018), mechanical power engineer must be able to:

PLO15. Describe the physical laws and resources that constrain energy systems.

PLO16. Use Engineering software to simulate the flow field, predict the thermal behaviors, and
analysis of conventional and non-conventional mechanical power systems.

PLO17. Identify the functional relationships of the mechanical system components installed to adopt
the input/output of thermal power systems and equipment.

PLO18. Optimize the operating conditions and describe the performance parameters of energy
absorbing/ producing machines, power stations, mechanical plants, and cells.

PLO19. Looking at ways of improving the design of wind turbines, improvements in solar and
geothermal power, as well as every stage of renewable energy development.

PLO20. Design, develop, operate and to maintain various types of energy transfer equipment and air-
conditioning & refrigeration systems in addition to the automatic control devices involved in all
such systems.

PLO21. Identify all aspects of the issues of environmental pollution problems concerning emissions
and air pollution. Design, develop and implement the appropriate vehicle and transport

solutions.
Benchmark:
lllinois state University
Benha University https://tec.illinoisstate.edu/renewable-
energy/curriculum/
PLO15. Describe the physical laws and | - Describe the physical laws and resources that
resources that constrain energy constrain our energy systems.
systems.
PLO16. Use Engineering software to |- Analyze wind data using professional software.
simulate the flow field, predict
the thermal behaviors, and
analysis of conventional and non-
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conventional mechanical power
systems.

PLO19. Looking at ways of improving the
design  of  wind turbines,
improvements in solar and
geothermal power, as well as
every stage of renewable energy
development.

Design residential and commercial solar photovoltaic
(PV) systems using renewable energy software.
Optimize renewable energy business decision-making.
Develop a business case for a commercial renewable
energy project.

Benha University

Elgin Community College
https://catalog.elgin.edu/degree-programs-
certificates/career-technical/career-technical-degrees-
certificates/energy-management/#learningoutcomestext

PLO15. Describe the physical laws and
resources that constrain energy
systems.

PLO16. Use Engineering software to simulate
the flow field, predict the thermal
behaviors, and analysis  of
conventional and non-conventional
mechanical power systems.

PLO17. Identify the functional relationships
of the  mechanical  system
components installed to adopt the
input/output of thermal power
systems and equipment.

- Evaluate the energy use patterns for residential and
commercial structures and recommend energy
efficiency and alternative energy solutions for
optimization of evaluated buildings.

PLO18. Optimize the operating conditions
and describe the performance
parameters of energy absorbing/

producing machines, power
stations, mechanical plants, and
cells.

PLO20. Design, develop, operate and to
maintain various types of energy
transfer  equipment and  air-
conditioning & refrigeration
systems in addition to the automatic
control devices involved in all such
systems.

- Program building automation systems for heating,
ventilating, air conditioning, and exterior lighting
service independently; and determine whether to
dispatch appropriate staff or to resolve problems
remotely via the energy management system.

Benha University

Marathwada Mitra Mandal’s Polytechnic.

http://mmpolytechnic.edu.in/index.php/automobile-
eng/automobile-engineering/learning-outcomes
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PLO21. Identify all aspects of the issues of
environmental pollution problems
concerning emissions and air
pollution. Design, develop and
implement the appropriate vehicle
and transport solutions.

Maintenance and  Testing of  automobile
components: Make the use of Automobile
equipment competently for vehicle maintenance,
automotive Electronics, and testing.

Modern software usage: Use of latest software for
simple design drafting, manufacturing, maintenance
and documentation of automobile engineering
components and processes.

Skill sets for entrepreneurs: Build the skill sets for
entrepreneurs in Automobile service sectors.
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Faculty Mission vs. Program Mission Matrix

Faculty Mission

Program Mission

The mission of the Mechanical Power Engineering Program is to deliver high quality
engineers equipped with the required skills in the various fields of mechanical power
engineering, to engage in engineering professions and high-quality research and
development of national and regional relevance, and to provide expert consultancy on

energy issues.

Deliver high quality
engineers equipped with the
required skills in the various
fields of mechanical power
engineering

Engage in engineering
professions and high-quality
research and development
of national and regional
relevance

Provide expert consultancy
on energy issues

Graduate well prepared
engineers equipped with
knowledge and skills

Benha University is committed to
graduate well prepared engineers

Compete in labor market
capable of using and

equipped with knowledge and
skills necessary to compete in

labor market, and capable of developing modern N
using and developing modern technology, and providing
technology, and providing research in engineering
research in engineering fields to fields
serve society and community. Serve society and N
community.
Program Mission vs. Program Objectives Matrix
Program Mission Program Objectives
& PO1 PO2 PO3 PO4 PO5 PO6 PO7
The mission of the Mechanical Power Engineering | Deliver high quality engineers equipped
Program is to deliver high quality engineers with the required skills in the various v v v v
equipped with the required skills in the various fields of mechanical power engineering
fields of.mech.anlca.l power englneerlng, .to Engage in engineering professions and
engage in engineering professions and high- high-quality research and development v v v
quality research and development of national of national and regional relevance
and regional relevance, and to provide expert
consultancy on energy issues. Provide expert consultancy on energy v v v
issues
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Program Objectives vs. Graduate Attributes Matrix

Program Objectives

Graduate Attributes

GAl1 | GA2 | GA3 | GA4 | GA5 | GA6 | GA7 | GA8 | GA9 | GA10 | GA1ll | GA12 | GA13
PO1 v v
PO2 v v v
PO3 v
PO4 v
PO5 v v
PO6 v v
PO7 i Vv
Program Outcomes vs. Program Objectives Matrix
Program Competencies
Program Objectives Level A Level B Level C
Al | A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 |Al10 | Bl | B2 | B3 | B4|Cl|C2|C3|C4|C5|C6]|CT
PO1 vV | vV | vV v v v vV | v | v
PO2 v v | v v v
PO3 v | v v v | v
PO4 v v v v v v vV | v | v
PO5 v V| v | v v |V |v | v ]|V
PO6 V| v Vv | Vv | v | v ]|V
PO7 V| v Vv | Vv |v | v ]|V
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Career Prospects

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

Program Concentrations
The graduate of the program can be specialized in one of the following three concentrations:
1. Sustainable & Renewable Energy
2. Energy management and HVAC Engineering
3. Vehicle Engineering
The concentration focus is achieved by 23 Credit Hours including 18 Cr. Hrs. of elective courses and 5 Cr.
Hrs. as the graduation project, all related to the specific concentration.

List of Mechanical Power Engineering Requirement Courses

Requirement Cr. Ct. Hr.
Hr. | Lec. | Lab | Tut | Sum
Benha University Requirements 14 14 0 0 14
Benha Faculty of Engineering Requirements 32 19 34 47 50
Discipline Requirements 66 | 42 38 22 102
Major Mechanical Power Program Requirements 30 17 27 1 45

Concentration of Sustainable & Renewable Energy
Requirements

Concentration of Energy management and HVAC 18 12 0 12 24
Requirements

Concentration of Vehicle Engineering Requirements

Total 160 | 104 | 99 82 235
Basic Science Requirements of Mechanical Power Engineering
Cr. Ct. Hr.

Code Course Pre-Req Hr Tec T Lab | Tut | sum
BES 011 Mathematics | 3 2 0 2 4
BES 041 | General Chemistry 4 3 2 1 6
BES 031 | Physics | 3 2 2 1 5
BES 012 | Mathematics Il BES 011 3 2 0 2 4
BES 032 | Physics Il 3 2 2 1 5
BES 111 | Differential Equations BES 012 3 2 0 2 4
BES 112 | Numerical Analysis BES 111 3 2 2 0 4
BES 113 | Mathematics 111 BES 012 3 2 0 2 4
*BES 141 | Pollution and Industrial Safety | BES 041 2 2 1 0 3
BES 211 Enginegr_ing Statistics and BES 012 3 9 9 0 4

Probability
Total 30 21 11 11 43

* Course teaching is shared between the Basic Engineering Science Department and Mechanical
Engineering Department.
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Mechanical Engineering Discipline Requirements
Cr. Ct. Hr.

Code Course Pre-Req |\ [TLec. [Lab. | Tut | Sum
BES 113 | Mathematics Ill BES 012 3 2 0 2 4
BES 111 | Differential Equations BES 012 3 2 0 2 4
BES 112 | Numerical Analysis BES 111 3 2 2 0 4
BES 211 | Engineering Statistics and 3 2 2 0 4

Probability
MEC 121 | Fluid Mechanics BES 031 3 2 2 1 5
MEC 111 | Kinematics of Machines BES 022 3 2 0 2 4
MEC 113 | Mechanics and Testing of MEC 012 3 2 2 1 5

Materials
MEC 123 | Materials Science and Engineering | BES 032 3 2 2 0 4
ELE 103 | Electrical Circuits BES 032 2 1 0 2 3
MEC 131 | Computer Applications ELE 042 2 1 2 0 3
MEC 122 | Thermodynamics BES 031 3 2 1 2 5
MEC 112 | Design of Machine Elements MEC 113 3 2 3 0 5
MEC 114 | Measurement and Instrumentation | BES 032 2 1 2 1 4
MEC 116 | Manufacturing Technology MEC 012 2 1 3 0 4
ELE 104 | Electronic Devices and Circuits ELE 103 2 1 0 2 3
MEC 211 | Project Management BES 012 3 2 2 0 4
MEC 221 | Heat Transfer MEC 122 3 2 1 2 5
MEC 223 | Fluid Power Systems MEC 121 2 1 3 0 4
MEC 215 | Mechanical Design MEC 113 3 2 3 0 5
MEC 213 | Mechanical Vibrations BES 022 3 2 2 1 5
ELE 201 | Electric Machinery ELE 103 2 1 2 0 3
MEC 214 | Automatic Control Systems MEC 213 3 2 2 1 5
MEC 312 | Engineering Economics 2 2 0 1 3
MEC 421 | Advanced Topics in Control MEC 314 3 2 2 0 4

Engineering
MEC 301 | Technical Reports 2 1 2 0 3

Total 66 42 38 22 102
*The student can register the Senior design Project course after passing 70% of the program cr. hrs., i.e.,
112 Cr. Hr.
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Major Requirements of Mechanical Power Engineering
Cr. Ct. Hr.
Code Course Pre-Req Hr [ Lec | Lab | Tut | sum
MEC 222 | Applied Thermodynamics MEC 122 | 3 2 2 0 4
MEC 224 Fluid Dynamics MEC 121 | 3 2 2 0 4
MEC 226 Refrigeration MEC 122 |3 2 2 0 4
MEC 323 | Combustion MEC 222 |3 2 2 0 4
MEC 325 | Air Conditioning MEC 222 |3 2 2 0 4
MEC 41x1 | Elective | 3 2 0 2 4
MEC 41x2 | Elective Il 3 2 0 2 4
MEC 322 Internal Combustion Engines MEC?222 |3 2 2 0 4
MEC 324 Power System Components MEC?222 |3 2 2 0 4
MEC 41x3 [ Elective Il 3 2 0 2 4
MEC 41x4 | Elective IV 3 2 0 2 4
MEC 423 [ Turbomachinery MEC 221 |3 2 2 0 4
MEC 425 Power Stations MEC 322 |2 1 2 1 4
MEC 43x5 | Elective V 3 2 0 2 4
MEC 43x6 [ Elective VI 3 2 0 2 4
MEC 302 | Senior Design Project | 2 0 4 0 4
MEC 401 [ Senior Design Project Il MEC 302 | 2 0 5 0 5
Total 48 29 27 13 69

* Elective courses are selected from three concentrations (x, y, and z)

Concentration Requirements of Sustainable & Renewable Energy (concentration “x”)

Cr. Ct. Hr.
Code Course Pre-Req Hr. [Lec | Lab | Tut | Sum
Pool Courses for Elective I, Elective 11
MEC 32x1 Introduction to Renewable Energy | MEC 222 3 2 0 2 4
MEC 32x2 Hydroelectric Energy Systems MEC 222 3 2 0 2 4
Pool Courses for Elective 111, Elective IV
MEC 32x3 | Wind Energy System Design MEC32x1 |3 2 0 2 4
MEC 32x2
MEC 32x4 | Fundamentals and Applications of | MEC 32x1 | 3 2 0 2 4
Solar Energy MEC 32x2
MEC 32x5 | Nuclear Power Stations MEC 222 3 2 0 2 4
Pool Courses for Elective V, Elective VI
MEC 42x5 | Essentials of Energy Management | MEC32x1 | 3 2 0 2 4
MEC 32x2
MEC 42x6 | Biomass and waste Conversion MEC 221, |3 2 0 2 4
Technology MEC 323
MEC 42x7 | Design of Renewable Energy MEC32x1 |3 2 0 2 4
Equipment MEC 32x2
MEC 42x8 | Geothermal Energy Systems MEC 32x1 | 3 2 0 2 4
MEC 32x2

*The course content must be approved by Mechanical Engineering Department Council before
registration.
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Concentration Requirements of Energy management and HVAC Engineering (concentration
“y”
Cr. Ct. Hr.
Code Course Pre-Req Hr. [ Lec | Lab | Tut | Sum
Pool Courses for Elective I, Elective 11
MEC 32y1 Industrial Refrigeration MEC 226 3 2 0 2 4
Fire Fighting & Water MEC 222 3 2 0 2 4
MEC 32y2 Distribution Systems
Pool Courses for Elective 111, Elective 1V
MEC 32y3 Refr_lgeratlon & Air Conditioning MEC32y1 | 3 5 0 2 4
Equipment
MEC 32y4 Fire Extinguishing Systems MEC32y2 |3 2 0 2
MEC 32y5 | Air Filtration MECSZyL 13 12 |0 |2
y MEC 32y2
Pool Courses for Elective V, Elective VI
MEC 42y6 Essentials of Energy Management MEC 32y1 3 2 0 2 4
y 9y g MEC 32y2
Special HVAC design MEC 32y1
MEC 42y7 applications MEC 32y2 3 2 0 2 4
MEC 42y8 Energy Storage MEC 222 3 2 0 2
MEC 42y9 | Air-Conditioning Systems MECSZyL 13 |12 |0 |2
y g oy MEC 32y2

*The course content must be approved by Mechanical Engineering Department Council before
registration.

Concentration Requirements of Vehicle Engineering (concentration “z”)
Cr. Ct. Hr.

Ca TS AR Hr. | Lec | Lab | Tut | Sum
Pool Courses for Elective I, Elective 11
MEC 32z1 Vehicle Dynamics MEC 213 3 2 0 2 4
MEC 32z2 Automotive Engineering MEC 214 3 2 0 2 4
Pool Courses for Elective 111, Elective 1V
. . MEC 32z1
MEC 32z3 Electric vehicles MEC 3222 3 2 0 2
MEC 32z4 Vehicle design & Manufacturing | MEC 32z2 | 3 2 0 2
. . MEC 32z1
MEC 32z5 Vehicle maintenance Technology MEG 3272 3 2 0 2
Pool Courses for Elective V, Elective VI
Engine Testing and Pollution MEC 32z1
MEC 4226 Control MEC 3222 3 2 0 2 4
. . MEC 32z1
MEC 42z7 Fundamental of hybrid vehicles MEG 3272 3 2 0 2 4
. . MEC 32z1
MEC 4228 Aerodynamics of Road Vehicles MEG 3272 3 2 0 2 4
Mechatronics for Automotive MEC 32z1
MEC 42z9 (Autotronics) MEC 3272 3 2 0 2 4

*The course content must be approved by Mechanical Engineering Department Council before
registration.
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Proposed Study Plan for Mechanical Power Engineering

Level0-1
Ct. Hr. Final Assessment
Code Course Title Pre- | Cr. Exam PE/|Final
Req | Hr. |Lec|Lab|Tut|Sum|Time| SA | MT | OE [Exam| Sum
HR.
BES 011 | Mathematics | 3 2102 ]4) 2 |30|30]| - 40| 100
BES 021 | Mechanics | 31202 4] 2 |30|30]| -|40]| 100
BES 041 | General Chemistry 4 |3|2|1|6| 2 |10 |30|20]| 40 | 100
BES 031 | Physics | 3 12|21 |5| 2 |10|30/|20| 40 | 100
MEC 011 | Engineering Graphics 2 |0|0|4|4)| 2 |30|30| - |40 100
UHS 101 | Foreign Language 2 12]0|0|2| 2 (30|30 - 40| 100
UHS 102 | Information and Communications Technology 2 2 0 0 2 2 30 | 30 - 40 100
Total 19 700
Level 0-2
Ct. Hr. Final Assessment
Code Course Title Pre-Req cr =xam PE/ Final
Hr. | Lec|Lab| Tut|Sum|Time| SA | MT | OE [Exam| Sum
HR.

BES 012 | Mathematics Il BES 011 3 2|1 01| 2] 4 2 30 | 30 | - | 40 | 100
BES 022 | Mechanics Il BES 021 312|024 2 |30 |30]| - |40/ 100
MEC 012 | Production Engineering 2 |1]13]0|4)| 2 |10)|30|20 40 | 100
BES 032 | Physics Il 3 (2|2 |1|5| 2 |10 |30|20| 40 | 100
MEC 014 | Computer Aided Drafting MECO11| 2 |1 |2 |0 | 3| 2 |10 | 30|20 40 | 100
ELE 042 | Computer Programming fundamentals 2 0122 4 2 10 | 30 | 20| 40 | 100
UHS 103 | Societal Issues 2 1210102 ] 2 |[30|30]| - |40/ 100
Total 17 700
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Level1-1
Ct. Hr. Final Assessment
Code Course Title Pre-Req cr. E>_<am PE/Final
Hr. | Lec|Lab| Tut|Sum|Time| SA | MT | OEExan| Sum
HR.

BES 111 | Differential Equations BES 012 31202 |4)| 2 (30|30 - |40/ 100

MEC 121 | Fluid Mechanics BES 031 3 (2|2 |1|5| 2| 10|30 |20|40] 100

MEC 111 | Kinematics of Machines BES 022 3 12|02 |4| 2 |33 -|40] 100

MEC 113 | Mechanics and Testing of Materials MEC 012 | 3 2 12|15 2 10 | 30 | 20 | 40 | 100

MEC 123 | Materials Science and Engineering | BES 032 3 12|12 ]0|4| 2| 10]|30|20]|40] 100

ELE 103 | Electrical Circuits BES 032 2 |10} 2|3| 2|3 /]3] -|40] 100

MEC 131 | Computer Applications ELE 042 2 |1]2|0|3]| 2 |10)|30 20|40/ 100

Total 19 700

Level1-2
Ct. Hr. Final Assessment
Code Course Title Pre-Req cr. E>.<am PE/| Final
Hr. | Lec|Lab| Tut|Sum| TiMe| SA | MT | qe|Exam| SUM
HR.

BES 113 | Mathematics IlI BES 012 3 2|1 01| 2] 4 2 30 | 30 | - 40 | 100
MEC 122 | Thermodynamics BES 031 3 (2|12 |5| 2 |10|30|20 40 |100
MEC 112 | Design of Machine Elements MEC113 | 3 |2 |3 |0 |5 | 2 | 10| 30|20 | 40 | 100
MEC 114 | Measurement and Instrumentation | BES 032 2 1 (12|14 2 10 | 30 | 20 | 40 | 100
MEC 116 | Manufacturing Technology MECO12 | 2 |1 |3 |0 | 4| 2 |10 |30 |20| 40 | 100
ELE 104 | Electronic Devices and Circuits ELE 103 2 110]21|3 2 130|130 - | 40 | 100
UHS 104 | Profession Ethics 2 | 2]101]0]2 2 |30 |30 - | 40 | 100
Total 19 700
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Field Training I
Ct. Hr. ) Assessment
) Cr Final _
Code Course Title Pre-Req ' Exam PE/ OE| Final | Sum
Hr. | Lect | Lab | Tut | Sum | Time | SA | MT Exam
. 0 0 0 0 0 Pass
FTR 103 | Field Training | | “ompetonof6s oral | - | - | o | - ;
T Fail
Level 2- 1
Ct. Hr. Final Assessment
Code Course Title Pre-Req cr. Exam PE/|Final
Hr. |Lec|Lab| Tut|Sum|Time | SA | MT Sum
HR OE [Exam

MEC 211 | Project Management BES 012 3 |12|2(0|4| 2 |10 30|20 40 | 100
MEC 221 | Heat Transfer MEC122 | 3 |2 | 1|2 |5| 2 | 10| 30 |20 40 | 100
MEC 223 | Fluid Power Systems MEC 121 | 2 1 (3|04 ] 2 |10 30 |20 40 | 100
MEC 215 | Mechanical Design MEC113| 3 | 2 |3 |0 |5]| 2 | 10| 30|20 40 | 100
MEC 213 | Mechanical Vibrations BES 022 3 12|12 |1|5)| 2 |10 30|20 40 | 100
ELE 201 Electric Machinery ELE 103 2 1121013 2 10 | 30 [ 20| 40 | 100
UHS 3XX | Humanities - Elective | 2 |2]|10]0|2]| 2 |30 |30]|-| 40| 100
Total 18 700
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Level 2-2
Ct. Hr. Final Assessment
Code Course Title Pre-Req cr. E)_(am PE/| Final
Hr. | Lec|Lab| Tut |[Sum|Time | SA | MT Sum
HR OE|Exam
BES 112 Numerical Analysis BES 111 3 12|2|0|4)| 2 | 10|30 |20 40 | 100
MEC 222 | Applied Thermodynamics MEC122 | 3 |2 |2 | 0| 4| 2 | 10 |30 |20| 40 | 100
MEC 224 | Fluid Dynamics MEC121 | 3 |2 |2 | 0| 4| 2 |10 |30 |20]| 40 |100
MEC 226 | Refrigeration MEC122 | 3 |2 |2 | 0| 4| 2 |10 | 30 |20| 40 | 100
MEC 214 | Automatic Control Systems MEC213 | 3 |2 |2 |1 |5| 2 |10|30|20]| 40 | 100
BES 141 Pollution and Industrial Safety BES 041 2 | 2]1]0|3]|] 2 ]10|30 |20 40 | 100
UHS 3XX | Humanities Elective 1l 2 |2|0(0|2]| 2 |30]|30]| - | 40 |100
Total 19 700
Field Training 11
Ct. Hr. Einal Assessment
: Cr. :
Code Course Title Pre-Req Hr Exam PE/ OE| Final | Sum
- | Lect | Lab | Tut | SUm | Time | SA | MT I
Completion of 0 0 0 0 0 Pass
FTR 203 | Field Training | b Oral | - - or - -
96 Cr. Hrs. Fail
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Level 3-1
Ct. Hr. Final Assessment
. Cr. E i
Code Course Title Pre-Req ' xam PE/Final
Hr. | Lec|Lab| Tut|Sum|Time| SA | MT | OEExan{ Sum
HR.
BES 211 Engineering Statistics and BES 012 2 2| 1|1 4 2 10 | 30 | 20 | 40 | 100
probability
MEC 32x1 | Elective | 3 (2|02 |4| 2|3 /|3 - 40/ 100
MEC 323 | Combustion MEC222 | 3 |2 |2 |0 |4 | 2 |10 |30]|20|40/ 100
MEC 325 | Air Conditioning MEC?222 | 3 |2 (2| 0|4 | 2 | 10|30 |20]40]| 100
MEC 32x2 | Elective Il 31210242 30|30/ - [40] 100
MEC 301 | Technical Reports 2 |1]12]0|3|] 2 |50]| - |50]|- 100
UHS 4XX | Humanities Elective IlI 2 |2|0(0|2]| 2|30 ]3] -|40] 100
Total 19 600
Level 3-2
Ct. Hr. Final Assessment
. Cr. Exam ;
Code Course Title Pre-Req | e PE/ Final
Hr. | Lec|Lab| Tut [Sum|Time| SA | MT | OE Exam Sum
HR.

MEC 322 | Internal Combustion Engines MEC?222 | 3 |2 |2 |0 4| 2 |10 | 30|20 40 | 100
MEC 324 | Power System Components MEC?222 | 3 212|104 2 10 | 30 | 20 | 40 | 100
MEC 32x3 | Elective IlI 3120242 |30 |30|-]40| 100
MEC 32x4 | Elective IV 3 12|02 |42 |30|30|-1]40| 100
MEC 302 | Senior Design Project | 2 | 2]0]0] 2 - 50 | - [50]| - | 100
MEC 312 | Engineering Economics 2 |2]0]1|3| 2 |33 )| -|40] 100
Total 16 600
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Leveld-1
Ct. Hr. Final Assessment
Code Course Title Pre-Req cr. Exam PE/Final
Hr. | Lec|Lab| Tut |Sum|Time| SA | MT | OE Exan| Sum
HR.
MEC 421 | Control Application for Energy MEC214 | 3 |2 |1 |2 |5 | 2 | 10 | 30 |20 |40 | 100
Systems
MEC 423 | Turbomachinery MEC121 | 3 |2 |2 | 0|4 | 2 |10 |30 |20|40/ 100
MEC 42x5 | Elective V 3 (2|02 |4| 2|3 /|30] - |40/ 100
MEC 42x6 | Elective VI 3 (2|02 |4| 2|3 |3 - 40/ 100
MEC 425 | Power Stations MEC 222 2 1 (2|0 |3] 2|10 |30|20]|40] 100
MEC 401 | Senior Design Project Il MEC 302 3 10|6|0]|6 - 50 | - |50 - | 100
Total 16 600
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Courses Plan and Matrix

Curriculum Plan for Mechanical Power Engineering
Mechanical Engineering - Mechanical Power Engineering Program

CR CT
1 BES 011 2| BES 021 3| BES 041 4 BES 041 5 BES 011 6 UHS 101 7 UHS 102
o o Information Technology &
Mathematics | Mechanics | General Chemistry Physics | Engineering Graphics Foreign Language O o
53
>
— g BES 012 9 BES 022 10 MEC 012 11] BES 032 12| MEC 014 13 ELE 042 14] UHS 103
Mathematics Mechanics Il Production Engineering Physics Il Computer Aided Drafting Computer Fundamentals Societal Issues
15| BES 111 16] MEC 121 17] MEC 111 18] MEC 113 19| MEC 123 20| ELE 103 21 MEC 131
Differential Equations Fluid Mechanics Kinematics of Machines O el T sl OEENEE SEER et Electrical Circuits Computer Applications
Materials Engineering
3 3 5 3 5 3 5 3 4 2 3 2 2 19 | 28
= BES 113 22 MEC 122 23 MEC 114 24| MEC 112 25 MEC 116 26 ELE 104 27 UHS 104
L
> Mathematics Iil Thermodynamics (VSR T 1) Design of Machine Elements Manufacturing Technology el e s &) Profession Ethics
3 Instrumentation Circuits
3 3 5 2 4 3 5 2 4 2 3 2 2 17 | 27
28 FTR 103
Field Training |
29| MEC 211 30 MEC 221 31 MEC 223 32 MEC 215 33 MEC 213 34 ELE 201 35| UHS 3XX
Project Management Heat Transfer Fluid Power Systems Mechanical Design Mechanical Vibrations Electric Machinery Humanities - Elective |
3 4 3 5 2 4 3 B 3 5 2 3 2 2 18 | 28
N 34 BES 112 37, MEC 214 38 MEC 222 39 MEC 226 40 MEC 224 41 BES 141 42 UHS 3XX
o - -
a Numerical Analysis Automatic Control Systems Applied Thermodynamics Refrigeration Fluid Dynamics Pouu“m‘s:;‘:t:/"dusmal Humanities Elective Il
= 3 3 5 3 4 3 4 3 4 2 s 2 2 19 [ 26
43 FTR 203
Field Training Il
44] BES 211 45 MEC 32x1 46| MEC 323 47| MEC 325 ag] MEC 32x2 49| MEC 301 50| UHS 4xx
EnsiestingScatistcziond Elective | Combustion Air Conditioning Elective I Technical Reports Humanities Elective Iil
Probability
™ 3 3 4 3 4 3 4 3 4 2 3 2 2 19 | 25
@
>
s MEC 322 53 MEC 324 54 MEC 32x3 55 MEC 32x4 56 MEC 312 57 MEC 302
Ll EenilRsien e 8EEm Elective Iil Elective IV Engineering Economics Senior Design Project |
Engines Components
3 4 3 4 3 4 3 4 2 3 2 4
< sgi MEC 421 59) MEC 423 60 MEC 42x5 61 MEC 42x6 62 MEC 425 63| MEC 401
<L (T AR urbomeacinery Elective V Elective VI Power Stations Senior Design Project II
> Energy Systems
— 3 4 3 4 3 4 3 4 2 4 2 s
Basic Science University Req. Faculty Req. Mech. Power Program Mech. Engineering Electives
30 43 14 14 32 100 48 73 66 o8 18 24 160 | 235
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Curriculum Plan for Mechanical Power Engineering

Level (0

Level1

Level2

Mechanical Engineering - Mechanical Power Engineering Program

UHs 101

Foreign Language

13|

ELE 0a2

21

23|

29|

Systems

Refrigeration

BEs o1 5| 5Es 031 5| 5Es oA a 5Es 051 5 5Es o1x
= g
= B 2 —
£ k] £ ]
£ ;
= = s £
2 ]
= = =
E E [ - el j z
L 2
BEs 013 o BEs 033 1o e oiz 24 5Es 035 23] NiEC 014
= = _
i £ 2
£ £ 2
= =
E} * ——— | - sl
L 2 2 R
BEs 133 16[  miEc 331 17 aEc 133 25| NAEC 135
=
e E .
E Ex
= 2=
b = =
=
| s s s s s s s a
BEs 133 22 mEc sz 23| 24| P MEc 116
=
] £ &
2 =
g 2 k=g
= E ‘5_‘_
= = E
s el s s > a s s > a
EGECE
by @
4 3
NEc 231 sof _mEc 233 Nec 333 32| 33| MEc 313
H £ B
] = g £
= £
¥ £ = =
= = = -
= E 2 s
g = B £
2 2 =
s a s s > a s s s
L 2 2
wiEc 214 se[  wiEc 232 29| ~EC 256 a0 ~EC 334

Fuid Dynaics

86

102

fomaonTeodogy & 7
Commnication

14

20

2 )
2
26 Ele 104
g
E
2 E)
L
24] EEELT
5
k]
> s

UHs 103

Socetlsues

21

4
m
ComputerApplcation S
w
4

N
N

27|

25|

42|

UHs 104

Profeson Etics

Ghs 350¢

Humanities-Eectie |

GHS 3xx

Humanites Eectve I




-

g e
farig)

2023 Gusosisal) As

3

oo
[
‘=
(]
(]
£
oo
[=
w
z%
& 2
2 3
c
©
D
T @©
L
c <
v Q
0o m

\,

|
I

Y

Za¥

-

53
) s

g

an

X
X
& 1I3N23 Sauewny
&
5
]
o]
un
o R o
o o
o0 Ll
) spoday [eauLpaL o | |1aloig udisaq Jojuag
w w
s ~ >
Q N
< n
] <
& 3
0 lul
0 [[ELTRET] o | Slwouod3 dupaauiduz
] w
s " 2
E) ©
< n
<
9 X
0 o
B |0 Suwonpuoyy o w3
L K
2 " s
~ n
< n
. < [
b &
[yl
P uo) D0 mawwag
w w
2 " s
9] ¥
< n
Ll
N
i g . =
sjuauoduio
o anpap S0 ) ]
prr pr} wayshs 1amoq w
2 o 2 >
un
<
I 4
L4
3
o0 Ll I\
IS S Ayjiqeqoiq P sauidu N
N N di o
Suiuresy ppar
E llUSRI LR ) pue sansness Suaauidug lx uojISnqI0) [eusaju| K
)
w " > M
M o
n

£ [one]

4

MEC 401

I wafoad udisaq Joluag

63

MEC 425

SUOIJelS Jamog

62

MEC 42x6

IN3NR3)3

61}

MEC 42x5

A3npag

60|

MEC 423

Asduiyrewoguny.

59|

MEC 421

swiajshg A81au3
Joj uonedyddy 0J3u0)

58|

p [9r8]

87



3 daala
Benha University s ?

.y FEREMCLEIV RN
Benha Faculty of Engineering 2023 Cu sl dda e 4y /7‘,[,’\{‘6
_‘lt\/‘-ln_

Program Learning Outcomes to Program Courses Matrix

Courses Program Learning Outcomes
Slale|ltlvwlelrn |2 S (I3 (823(5(383(2(82|d
Levels | Code Title 9191919191919 19|9|ce|o|o|e|lo|lolo|o|o|o|o]|o
ala|la|a|a|aja|la|a|lgd|a|lal|al|a|a|a|alalala|x
BES 011 | Mathematics I ° °
BES 021 | Mechanics | o | o
BES 041 | General Chemistry | o | o
—
% BES 031 | Physics | o | o
> N .
(<b]
3 | MEC 011 | Engineering . .
Graphics
UHS 101 | Foreign Language ° °
o Information
o UHS 102 | Technology & ) ° °
§ Communication
BES 012 | Mathematics Il ° °
BES 022 | Mechanics Il o | o
« | MEC 012 | Production . .
A Engineering
% BES 032 | Physics II o | o
MEC 014 Computer Aided o o
Drafting
Computer
ELE 042 | Programming ° °
Fundamentals
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CIL
UHS 103 | Societal Issues ° °
BES 111 D|ffergnt|al o | o
Equations
MEC 121 | Fluid Mechanics ° °
MEC 111 Klnematlcs of . . .
4 Machines
o Mechanics and
© | MEC 113 | Testing of ° °
> .
E Materials
MEC 123 Materlal_s SC|_ence . .
and Engineering
ELE 103 | Electrical Circuits ° °
Computer
- MEC 131 Applications ¢ ¢
(D)
§ BES 113 | Mathematics 111 o | o
MEC 122 | Thermodynamics o | o
MEC 112 Design of Machine o | o .
Elements
S: MEC 114 Measuremen_t and o . o
= Instrumentation
3 Manufacturing
3 | MEC 116 Technology *l°
ELE 104 Electrpnlc_ Devices o o
and Circuits
UHS 201 | Profession Ethics o | o
FTR 103 | Field Training | ° °
o oo Project
> > 1
373 MEC 211 Management ° o | o
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MEC 221 | Heat Transfer ° °

MEC 223 Fluid Power . .
Systems

MEC 215 | Mechanical Design ° ° °

Mechanical

MEC 213 Vibrations

ELE 201 | Electric Machinery o | o

UHS Humanities -
3XX Elective |

BES 112 | Numerical Analysis | o | o

Applied

MEC 222 Thermodynamics

MEC 224 | Fluid Dynamics

2 MEC 226 | Refrigeration
© -
> MEC 214 Automatic Control . .
— Systems
BES 141 Pollutlt_)n and . ol o

Industrial Safety

Legalization &

UHS 304 Human Rights ° °
FTR 203 | Field Training Il o | o | @ ° °
Engineering
- | BES 211 Statistics °°
s | 3 | MEC Elective |
& | 3 |32x1
=13

MEC 323 | Combustion
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MEC 325 | Air Conditioning
MEC .
39%2 Elective Il
UHS Humanities o | o
4XX Elective 2
MEC 301 | Techincal Reports ° o | o
Internal
MEC 322 | Combustion
Engines
Power System
~ MEC 324 Components
5 | MEC .
o
T 39%3 Elective 1l
@ | MEC .
|
30%4 Elective IV
MEC 302 | Senior Design P O A o | o
Project |
MEC 312 | Engineering . .
Economics
Control
MEC 421 | Application for ° o | o
Energy Systems
MEC 423 | Turbomachinery
< | 3 | MEC
— < i
% § 4255 Elective V
-4 | © | MEC .
-
4256 Elective VI
MEC 425 | Power Stations
MEC 401 | Senior Design P P O o | o
Project Il
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Matching Mechanical Power Engineering Program Courses with ABET
Requirements

ABET Program Criteria for Mechanical and Similarly Named Engineering Programs
Lead Society: American Society of Mechanical Engineers

Mechanical Power Engineering Program Courses Required to Cover ABET Criteria

ABET Criteria CODE Course Name I—(|:rrs
A minimum of | basic science, and BES 011 Mathematics | 3
30 semester Cr. | mathematics BES 012 | Mathematics Il 3
Hrs. (or (including multivariate [ BgS 113 Mathematics 111 3
equivalent) of a | calculusand — ~ "BESTI17 | Differential Equations 3
ggﬂg?ﬁﬂ% of | differential equations); BES 112 | Numerical Analysis 3
mathematics - BES 211 Engineering Stai':IStICS and Probability 2
and basic principles of BES 041 | General Chemistry 4
sciences with | engineering BES 021 | Mechanics | 3
experimental BES 022 | Mechanics Il 3
experience BES 141 | Pollution and Industrial Safety 2
appropriate to BES 031 | Physics | 3
the program. BES032 | Physics Il 3
Total 35

Cr.

ABET Criteria CODE Course Name Hrs.
A minimum of | applications of these MEC 011 | Engineering Graphics 2
45 semester Cr. | topics to modeling, MEC 012 | Production Engineering 2
Hrs. (or analysis, design, and MEC 014 | Computer Aided Drafting 2
equivalent) of | realization of physical | MEC 111 | Kinematics of Machines 3
engineering systems, components, | MEC 112 | Design of Machine Elements 3
topics Or Processes. MEC 116 | Manufacturing Technology 2
appropriate to MEC 123 | Materials Science and Engineering 3
the program, MEC 215 | Mechanical Design 3
gﬁgfrlwsét:r]ﬁw gfan q MEC 131 | Computer Applications 2
computer coverage of both MEC 122 Thgrmodynamics 3
sciences and thermal _and MEC 223 | Fluid Power Systems 2
engineering mechanical systems. | MEC 121 | Fluid Mechanics 3
design and MEC 221 | Heat Transfer 3
utilizing MEC 114 | Measurement and Instrumentation 2
modern MEC 213 | Mechanical Vibrations 3
engineering MEC 214 | Automatic Control Systems 3
tools. in-depth coverage of MEC 222 | Applied Thermodynamics 3
either thermal or MEC 224 | Fluid Dynamics 3
mechanical systems. MEC 226 | Refrigeration 3
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MEC 323 | Combustion 3
MEC 325 | Air Conditioning 3
MEC 31x1 | Elective | 3
MEC 31x2 | Elective Il 3
MEC 322 | Internal Combustion Engines 3
MEC 324 | Power System Components 3
MEC 31x3 | Elective Il 3
MEC 31x4 | Elective IV 3
MEC 421 | Control Application for Energy Systems 3
MEC 423 | Turbomachinery 3
MEC 425 | Power Stations 2
MEC 33x5 | Elective V 3
MEC 33x6 | Elective VI 3
Explain basic MEC 301 | Technical Reports 2
concepts in project MEC 312 | Engineering Economics 2
management, MEC 211 | Project Management 3
business, public UHS 103 | Societal Issues 2
policy, and leadership. [ UHS 3XX | Humanities Elective | 2
UHS 3XX | Humanities Elective 11 2
UHS 4XX | Humanities Elective 111 2
Analyze issues
in professional ethics
and explain the UHS 104 Professional Ethics 2
importance of
professional licensure.
Total 105
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Program# 3 Mechatronics Engineering Program

Program Description

Mechatronics engineering is considered recently the keystone of automation and technology all over the
world. Mechatronics Engineering is a multidisciplinary science that blends mechanical engineering,
electrical engineering, and computer science to develop intelligent systems and convert conventional
machines into smart machines. The integration among these several sciences empowered the mechatronics
engineering to be utilized in various applications like industrial automation, automotive, robotics, drones,
3d printers and more.

Basic Information

Program Mission

The mission of mechatronics program is to prepare a skillful engineer that possesses analytical and
technical skills to fulfill the market needs and to provide innovative solutions for multidisciplinary
engineering applications that serve the society and promote the scientific research.

Program Objectives (PO)
Upon completion of this program, mechatronics and automation engineering program graduates are
expected to be able to:

PO1 Apply a wide spectrum of engineering knowledge, science, and specialized skills with analytic,
critical, and systematic thinking to identify and solve engineering problems in real life situation.
PO2 Behave professionally and adhere to engineering ethics and standards and work to develop the
profession and community and promote sustainability principles.

PO3 Work in and lead a heterogeneous team and display leadership qualities, business administration,
and entrepreneurial skills.

PO4 Use techniques, skills, and modern engineering tools necessary for engineering practice.

PO5 Master self-learning and life-long learning strategies to communicate effectively in
academic/professional fields.

PO6 Assist students in becoming acquainted with the foundations of modern technologies like as

Artificial Intelligence, 10T, and Autotronics.

PO7 Control Mechatronics applications using current engineering techniques, talents, and procedures.
Graduate Attributes (GA)

Graduate attributes are the academic abilities, personal qualities, and skills which mechatronics
Engineering graduates should have. Mechatronics engineering graduates should be always aware of the
everlasting updates in the field since that mechatronics engineering is one of the fast and non-stopping
disciplines of engineering. The wide range of engineering fields that are integrated within the mechatronics
engineering requires that mechatronics graduates should possess self-learning philosophy to keep up with
the technology evolution.

According to NARS 2018, all engineering graduates must:

GA1l Master a wide spectrum of engineering knowledge and specialized skills and can apply acquired
knowledge using theories and abstract thinking in real life situations.
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GA2 Apply analytic critical and systemic thinking to identify, diagnose and solve engineering problems
with a wide range of complexity and variation.

GA3 Behave professionally and adhere to engineering ethics and standards.

GA4 Work in and lead a heterogeneous team of professionals from different engineering specialties and
assume responsibility for own and team performance.

GAb5 Recognize his/her role in promoting the engineering field and contribute to the development of the
profession and the community.

GA6 Value the importance of the environment, both physical and natural, and work to promote
sustainability principles.

GA7 Use techniques, skills and modern engineering tools necessary for engineering practice.

GA8 Assume full responsibility for own learning and self-development, engage in lifelong learning and
demonstrate the capacity to engage in post- graduate and research studies.

GA9 Communicate effectively using different modes, tools, and languages with various audiences; to
deal with academic/professional challenges in a critical and creative manner.

GA10 Demonstrate leadership qualities, business administration and entrepreneurial skills.

In addition to all engineering graduate attributes defined by NARS 2018, mechatronics engineering
graduate should be able to:

GA11 Demonstrate the theoretical and practical knowledge of multi disciplines within mechatronics
systems.

GA12 Use latest technologies and apply knowledge in various disciplines to identify and solve complex
mechatronics problem.

GA13 Design, develop, and conduct experimental tests in the mechatronic engineering.

GA14 Work efficiently and integrally in a multidisciplinary team with leading skills.

Program Learning Outcomes

Level A
The Engineering Graduate must be able to:

PLO1. Identify, formulate, and solve complex engineering problems by applying engineering
fundamentals, basic science and mathematics.

PLO2. Develop and conduct appropriate experimentation and/or simulation, analyze and interpret data,
assess and evaluate findings, and use statistical analyses and objective engineering judgment to
draw conclusions.

PLO 3. Apply engineering design processes to produce cost-effective solutions that meet specified needs
with consideration for global, cultural, social, economic, environmental, ethical and other aspects
as appropriate to the discipline and within the principles and contexts of sustainable design and
development.

PLO 4. Utilize contemporary technologies, codes of practice and standards, quality guidelines, health and
safety requirements, environmental issues and risk management principles.

PLO 5. Practice research techniques and methods of investigation as an inherent part of learning.

PLO 6. Plan, supervise and monitor implementation of engineering projects, taking into consideration
other trades requirements.

PLO 7. Function efficiently as an individual and as a member of multi-disciplinary and multi-cultural
teams.
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PLO 8. Communicate effectively — graphically, verbally and in writing — with a range of audiences using
contemporary tools.

PLO 9. Use creative, innovative, and flexible thinking and acquire entrepreneurial and leadership skills to
anticipate and respond to new situations.

PLO 10. Acquire and apply new knowledge, and practice self, lifelong and other learning strategies.

Level B

In addition to the Competencies for All Engineering Programs (Level A, NARS 2018), Mechatronics

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

PLO 11. Model, analyze and design physical systems applicable to the specific discipline by applying the
concepts of: Thermodynamics, Heat Transfer, Fluid Mechanics, solid Mechanics, Material
Processing, Material Properties, Measurements, Instrumentation, Control Theory and Systems,
Mechanical Design and Analysis, Dynamics, and Vibrations.

PLO 12. Plan, manage and carry out designs of mechanical systems and machine elements using
appropriate materials both traditional means and computer-aided tools and software
contemporary to the mechanical engineering field.

PLO 13. Select conventional mechanical equipment according to the required performance.

PLO 14. Adopt suitable national and international standards and codes; and integrate legal, economic, and
financial aspects to design, build, operate, inspect, and maintain mechanical equipment and
systems.

Level C

In addition to the Competencies for all Engineering Programs (Level A, NARS 2018)

and the competencies for the Mechanical Discipline (Level B, NARS 2018), the

Mechatronics Engineering Program graduate must be able to (C Level):

PLO 15. Determine the tools needed to maximize the design while designing, modelling, and analyzing an
electrical, electronic, or digital system or component for a particular application.

PLO 16. Calculate and quantify an electrical, electronic, or digital system's performance under a certain
input excitation, and assess the system's appropriateness for a given application.

PLO 17. Adopt suitable national and international standards and codes to design, build, operate, inspect,
and maintain electrical / electronic / digital equipment, systems, and services.

PLO 18. Determine the design, production, interface, and software requirements for various Mechatronics
system components at the appropriate level.

PLO 19. Create innovative solutions to mechatronics systems challenges, especially those involving
production, maintenance, and interfaces, while taking into consideration industrial and
commercial restrictions.
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Benha University

Heliopolis University at -
https://www.hu.edu.eg/Competencies-of-mechatronics-
engineers/

PLO 15. Determine the tools needed to
maximize the design while designing,
modelling, and analyzing an electrical,
electronic, or digital system or
component for a particular application.

Design, model and analyze an electrical/electronic/digital

system or component for a specific application; and identify

the tools required to optimize this design

PLO 16. Calculate and quantify an
electrical, electronic, or digital system's
performance under a certain input
excitation, and assess the system's
appropriateness for a given application

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

Benha University

NARS 2018

PLO 17. Adopt suitable national and
international standards and codes to
design, build, operate, inspect, and
maintain electrical / electronic / digital
equipment, systems, and services

Adopt suitable national and international standards and codes to

design, build, operate, inspect, and maintain electrical /
electronic / digital equipment, systems, and services

Benha University

College of Engineering and Technology | AASTMT at -
https://aast.edu/en/colleges/coe/southValley

/dept/contenttemp.php?page_id=64800008

PLO 18. Determine the design,
production, interface, and software
requirements for various Mechatronics
system components at the appropriate
level.

Identify at an appropriate level the design, production,
interfacing and software needs of different parts of
Mechatronics systems

PLO 19. Create innovative solutions to
mechatronics systems challenges,
especially those involving production,
maintenance, and interfaces, while
taking into consideration industrial and
commercial restrictions.

Create solutions to mechatronics systems especially to
manufacturing, maintenance and interfacing Problems in a
creative way, taking account of industrial and commercial

constraints.
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Faculty Mission vs. Program Mission Matrix

Program Mission

The mission of mechatronics program is to prepare a skillful engineer that possesses
analytical and technical skills to fulfill the market needs and to provide innovative
solutions for multidisciplinary engineering applications that serve the society and promote

. the scientific research.
Faculty Mission

to fulfill the market needs

prepare a skillful engineer that and to provide innovative | that serve the society
possesses analytical and technical solutions for and promote the
skills multidisciplinary scientific research.
engineering applications

Benha University is committed to graduate well prepared engineers N

graduate well prepared engineers equipped with knowledge and skills

equipped with knowledge and skills [ compete in labor market capable of

necessary to compete in Ia}bor using and developing modern J

market, and capable of using and technology, and providing research in

developing modern technology, and | engineering fields

providing research in engineering

fields to serve society and serve society and community. \
community.

Program Mission vs. Program Objectives Matrix

Program Objectives
PO1 PO2 PO3 PO4 PO5 PO6 PO7

Program Mission

prepare a skillful engineer
that possesses analytical and \ \ \ J
technical skills

to fulfill the market needs and
to provide innovative

The mission of mechatronics program is
to prepare a skillful engineer that
possesses analytical and technical skills
to fulfill the market needs and to provide

. . . solutions for S \ \ \
innovative solutions for L L
c . . multidisciplinary engineering
multidisciplinary engineering e
L . applications
applications that serve the society and that serve the society and
promote the scientific research. OocIety
promote the scientific \ \
research.
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Program Competencies vs. Program Objectives Matrix

Competencies
Program Obijectives Level A Level B Level C

Al [ A2 | A3 A4 | A5 | A6 | A7 | A8 | A9 | A0 | BL | B2 | B3 B4 Cl c2 Cc3 c4 Cc5
PO1 V[N VNN v
PO2 v v v N v v
PO3 v v [ W v v
PO4 VAN v v v v
PO5 v v v v
PO6 v v v
PO7 v v v v

Program Objectives vs. Graduate Attributes Matrix

Graduate Attributes
GAl | GA2 GA3 | GA4 | GA5 | GA6 | GA7 | GA8 | GA9 | GA10 | GAl1l | GAl12 | GAl13 | GAl4
PO1 Vv Vv
PO2 Vv Vv Vv
PO3 v v
PO4 Vv
PO5 v v
PO6 \ \ \ \
PO7 \ \ \ \

Program Objectives
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Career Prospects
Mechatronics engineering graduates of this program are expected to gain good experience in different scopes that
enable them to be eligible to work in several fields including:

1- Automation and control field,

2- Maintenance field,

3- Robotics field,

4- CAD/CAM and 3D printing fields,

5- Embedded system field,

6- Intelligent control and machine learning fields,

7-  Automotive field.

Program Concentrations

The graduates of mechatronics engineering program focus on two main concentrations including
1- Robotics and Control
In this this concentration, students will study advanced topics on robotics and intelligent control.
2- Advanced Mechatronics and Automotive
In this concentration, students will study foundations of automotive industry and Autotronics
The concentration focus is achieved by 23 Cr. Hrs. including 18 Cr. Hrs. of elective courses and 4 Cr. Hrs.

as the graduation project, all related to the specific concentration.
List of Mechatronics Engineering Requirement Courses

Requirement Cr. Ct. Hr.
Hr. | Lec. | Lab | Tut | Sum

Benha University Requirements 14 14 0 0 14
Benha Faculty of Engineering Requirements 32 19 34 47 50
Discipline Requirements 66 | 42 38 22 102
Major Mechatronics Program Requirements 30 17 25 3 45
Concentration of Sustainable & Renewable Energy Requirements
Concentration of Energy management and HVAC Requirements 18 12 0 12 24
Concentration of Vehicle Engineering Requirements

Total 160 | 104 | 97 84 235

Basic Science Requirements of Mechatronics Engineering

; Cr. Ct. Hr.

Code Course Title Pre-Req Hr Cec T Lab | Tut | Sum
BES 011 | Mathematics | 3 2 0 2 4
BES 041 | General Chemistry 4 3 2 1 6
BES 031 | Physics | 3 2 2 1 5
BES 012 Mathematics |1 BES 011 3 2 0 2 4
BES 032 | Physics Il 3 2 2 1 5
BES 111 | Differential Equations BES 012 3 2 0 2 4
BES 113 | Mathematics 111 BES 012 3 2 0 2 4
BES 112 | Numerical Analysis BES 111 3 2 2 0 4
*BES 141 [ Pollution and Industrial Safety | BES 041 2 2 1 0 3
BES 211 Enginegr_ing Statistics and BES 012 3 5 5 0 4

Probability
Total 30 21 11 11 43
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* Course teaching is shared between the Basic Engineering Science Department and Mechanical
Engineering Department.

Mechanical Engineering Discipline Requirements

Cr. Ct. Hr.

Code Course PreRed | Hr. [Lec. | Lab. [ Tut | Sum
BES 113 | Mathematics IlI BES 012 3 2 0 2 4
BES 111 | Differential Equations BES 012 3 2 0 2 4
BES 112 | Numerical Analysis BES 111 3 2 2 0 4
BES 211 | Engineering Statistics and 3 2 2 0 4

Probability
MEC 121 | Fluid Mechanics BES 031 3 2 2 1 5
MEC 111 | Kinematics of Machines BES 022 3 2 0 2 4
MEC 113 | Mechanics and Testing of MEC 012 3 2 2 1 5

Materials
MEC 123 | Materials Science and Engineering | BES 032 3 2 2 0 4
ELE 103 | Electrical Circuits BES 032 2 1 0 2 3
MEC 131 | Computer Applications ELE 042 2 1 2 0 3
MEC 122 | Thermodynamics BES 031 3 2 1 2 5
MEC 112 | Design of Machine Elements MEC 113 3 2 3 0 5
MEC 114 | Measurement and Instrumentation | BES 032 2 1 2 1 4
MEC 116 | Manufacturing Technology MEC 012 2 1 3 0 4
ELE 104 | Electronic Devices and Circuits ELE 103 2 1 0 2 3
MEC 211 | Project Management BES 012 3 2 2 0 4
MEC 221 | Heat Transfer MEC 122 3 2 1 2 5
MEC 223 | Fluid Power Systems MEC 121 2 1 3 0 4
MEC 215 | Mechanical Design MEC 113 3 2 3 0 5
MEC 213 | Mechanical Vibrations BES 022 3 2 2 1 5
ELE 201 | Electric Machinery ELE 103 2 1 2 0 3
MEC 214 | Automatic Control Systems MEC 213 3 2 2 1 5
MEC 312 | Engineering Economics 2 2 0 1 3
MEC 314 | Advanced Topics in Control MEC 314 3 2 2 0 4

Engineering
MEC 301 | Technical Reports 2 1 2 0 3

Total 66 42 38 22 102
*The student can register the Senior design Project course after passing 70% of the program cr. hrs., i.e.,
112 Cr. Hr.
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Major Requirements of Mechatronics Engineering

Cr. Ct. Hr.

Code Course Pre-Req Hr [Lec T Lab T Tut T Sum
MEC 232 Introduction to Mechatronics ELE104 |3 2 2 0 4
ELE 204 Logic Circuits Design & ELE104 |3 2 2 0 4

Applications
MEC 236 Industrial Robots MEC 121 |3 2 2 0 4
MEC 331 Design of Mechatronic Systems MEC 232 |3 2 2 0 4
ELE 301 Power Electronics ELE204 |3 2 2 0 4
MEC 31x1 [ Elective | 3 2 0 2 4
MEC 31x2 | Elective Il 3 2 0 2 4
MEC 332 | CAD/CAM MEC 215 | 3 2 2 0 4
ELE 404 Digital Control MEC 214 | 3 2 0 2 4
MEC 31x3 [ Elective lll 3 2 0 2 4
MEC 31x4 [ Elective IV 3 2 0 2 4
MEC 431 Embedded System Design MEC 214 | 2 1 2 1 4
MEC 433 Programmable Logic Controllers ELE204 |3 2 2 0 4
MEC 43x5 | Elective V 3 2 0 2 4
MEC 43x6 | Elective VI 3 2 0 2 4
MEC 302 | Senior Design Project | 2 0 4 0 4
MEC 401 | Senior Design Project Il MEC 302 | 2 0 5 0 5
Total 48 29 25 15 69

* Elective courses are selected from three concentrations (X, y, and z)

Concentration Requirements of Robotics and Control (concentration “x”)

Cr. Ct. Hr.
Hr. | Lec | Lab [ Tut | Sum

Code Course Pre-Req

Pool Courses for Elective I, Elective 11

MEC 33x1 | Mobile Robots MEC 236 3 2 0 2 4
MEC 33x2 | Autonomous systems MEC 236 3 2 0 2 4
Pool Courses for Elective 111, Elective 1V

MEC 33x3 | Robot Operating Systems (ROS) MEC 33x1 | 3 2 0 2 4
MEC 33x2

MEC 33x4 | Robust and Fault-tolerant Control MEC 214 3 2 0 2 4
ELE 404

MEC 33x5 | Computer Interfacing ELE 404 3 2 0 2 4

Pool Courses for Elective V, Elective VI

MEC 43x6 | Rehabilitation Robotics MEC 33x2 | 3 2 0 2 4

MEC 43x7 | Medical Robotics MEC 33x2 | 3 2 0 2 4

MEC 43x8 | Machine Learning MEC 232 3 2 0 2 4

*The course content must be approved by Mechanical Engineering Department Council before
registration.
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Concentration Requirements of Advanced Mechatronics and Autotronics Engineering
(concentration “y”)

Cr. Ct. Hr.
Code Course Pre-Req Hr. [ Lec | Lab | Tut | Sum
Pool Courses for Elective I, Elective Il
MEC 33yl Autotronics MEC 232 3 2 0 2 4
MEC 33y2 Machine Vision Systems MEC 232 3 2 0 2 4
Pool Courses for Elective 111, Elective IV
MEC 33y3 Automotive Engineering MEC 43yl |3 2 0 2 4
MEC 33y4 I(\I/\I/II(I:ErI(\)/I gectromechanlcal Systems MEC 43y2 | 3 5 0 5 4
MEC 33y5 Industrial Mechanisms and MEC 236 3 9 0 9 4
Robotics MEC 33y2

Pool Courses for Elective V, Elective VI
MEC 43y6 Vehicle System Dynamics and MEC 32yl 3 5 0 9 4

Control MEC 32y2
MEC 43y7 Hydraulic Servo Control MEC 32yl 3 5 0 9 4
MEC 32y2

MEC 43y8 Playware Technology MEC 331 3 2 0 2 4
*The course content must be approved by Mechanical Engineering Department Council before
registration.
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Proposed Study Plan for Mechatronics Engineering

Level 0-1
cr Ct. Hr. Final Assessment
. ) - Exam PE/|Final
Gtk CEe Tl PIeReA | Hr. |Lec| Lab| Tut [Sum|Time| SA |MT | o2 e Sum
BES 011 | Mathematics | 312|012 |4 |2Hr| 30|30 | - | 40 | 100
BES 021 | Mechanics | 312|012 |4 |2Hr| 30|30 | - | 40 | 100
BES 041 | General Chemistry 4 | 3]|2|1)|6 |2Hr| 10 |30 |20 | 40 | 100
BES 031 | Physics | 3 2|2 |1|5|2Hr| 10 | 30 |20 | 40 | 100
MEC 011 | Engineering Graphics 2 10| 0| 4|4 |2Hr | 30| 30| - | 40 | 100
UHS 101 | Foreign Language 2 | 2]0|0|2|2Hr |30 |30]| - | 40 | 100
UHS 102 | Information and Communication 2 1 2]0|0|2|2Hr |30 |30]| - | 40 | 100
Technology
Total 19 700
Level 0- 2
Cr Ct. Hr. Final Assessment
it CauER itk FIGRED Hr. |Lec|Lab| Tut |Sum I-El—)l(r?]rg SA | MT (P)EE/ EF)I(Z?L Sum
BES 012 | Mathematics Il BES011 | 3 | 2 | 0| 2 | 4 [2Hr | 30 | 30| - | 40 | 100
BES 022 | Mechanics Il BES021 | 3 | 2 | 0| 2|4 [2Hr | 30 |30 | - | 40 | 100
MEC 012 | Production Engineering 2 | 1]13|0| 4 |2Hr| 10 | 30|20 40 | 100
BES 032 | Physics Il 3 (2|2 |1|5|2Hr| 10 | 30 |20 | 40 | 100
MEC 014 | Computer Aided Drafting MECO11| 2 (1|2 |0 | 3 |2Hr | 10 | 30 | 20| 40 | 100
ELE 042 | Computer Programming 2 0|2 ]2 |4 |2Hr| 10 | 30|20 | 40 | 100
Fundamentals
UHS 103 | Societal Issues 2 | 2]0|0|2|2Hr |30 |30]| - | 40 | 100
Total 17 |10 9 | 7 | 26 700
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Level 1-1
cr Ct. Hr. Final Assessment
i - . Exam PE/|Final
e o it FIEIREL Hr. |Lec|Lab| Tut|Sum|Tjme| SA | MT OE [Exam Sum
BES 111 | Differential Equations BESO012 | 3 | 2 | 0| 2 | 4 [2Hr | 30 | 30| - | 40 100
MEC 121 | Fluid Mechanics BES 031 3 212 |1|5(]2Hr| 10 | 30|20 40 100
MEC 111 | Kinematics of Machines BES 022 3 21|25 2Hr| 30|30 - | 40 100
MEC 113 | Mechanics and Testing of Materials MECO012 | 3 212 |1|5(]2Hr| 10 | 30|20 40 100
MEC 123 | Materials Science and Engineering | BES032 | 3 | 2 | 2 | O | 4 |2Hr | 10 | 30 | 20 | 40 100
ELE 103 | Electrical Circuits BES 032 2 1102 | 3 |2Hr |30 (30| - | 40 100
MEC 131 | Computer Applications ELEO42 | 2 | 1 |2 |0 | 2 |2Hr | 10 | 30 | 20| 40 100
Total 19 700
Level 1-2
cr Ct. Hr. Final Assessment
: B - Exam PE/|Final
ot Course 1tk PIEREA | Hr. |Lec| Lab| Tut [Sum|Time| SA |MT | o [exax|  Sum
BES 113 | Mathematics IlI BES 012 3 12|0|2]|4|2Hr| 30 |30 ]| - | 40 100
MEC 122 | Thermodynamics BES031 | 3 | 2 |1 |2 |5 |2Hr | 10 | 30 | 20| 40 100
MEC 112 | Design of Machine Elements MEC113| 3 | 2 | 3 | 0 | 5 |2Hr | 10 | 30 | 20| 40 100
MEC 114 | Measurement and Instrumentation | BES 032 2 1121 1|4 |2Hr | 10 | 30 |20 | 40 100
MEC 116 | Manufacturing Technology MECO012| 2 | 1 | 3 | 0 | 4 [2Hr | 10 | 30 | 20 | 40 100
ELE 104 | Electronic Devices and Circuits ELE 103 2 1102 | 3 |2Hr |30 (30| - | 40 100
UHS 104 | Professional Ethics 2 1210]0] 2 |2Hr |30 |30 | - | 40 100
Total 17 (11| 9 | 7 | 27 700
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Field Training I
Ct. Hr. Final Assessment
| T
Pre- Cr. St. . PE/ | Final | Sum
CODE | Courselame | requisites | Hrs. | L8O 1ap | TUE| gum | 54 | act| MI®S | OF | Exa
' . ' m
FTR Completion 0 0 0 0 0 Pass
103 Field Training | of 65 Cr. Oral - - or - -
Hrs. Fail
Level 2-1
cr Ct. Hr. Final Assessment
Code Course Title Pre-Req ' Exam PE/|Final
Hr. |Lec|Lab| Tut [Sum Time SA | MT OE |[Exam Sum
MEC 211 | Project Management BES 012 3122 |0| 4 |2Hr| 10 | 30 | 20| 40 | 100
MEC 221 | Heat Transfer MEC 122 | 3 2|11 2|5 |2Hr| 10 | 30 |20 | 40 | 100
MEC 223 | Fluid Power Systems MEC121| 2 | 1 |3 |0 | 4 [2Hr | 10 | 30 | 20| 40 | 100
MEC 215 | Mechanical Design MEC113| 3 | 2 | 3 | 0O | 5 [2Hr | 10 | 30 | 20| 40 | 100
MEC 213 | Mechanical Vibrations BES 022 3 212 |1 |5 |2Hr| 10 | 30 |20 | 40 | 100
ELE 201 Electric Machinery ELE 103 2 1 (2|0 | 3 |2Hr| 10 | 30 | 20| 40 | 100
UHS 3XX | Humanities - Elective | 2 210 0] 2 |2Hr| 30 | 30| - | 40 | 100
Total 18 700
Level 2- 2
cr Ct. Hr. Final Assessment
Code Course Title Pre-Req ' Exam PE/|Final
Hr. |Lec|Lab| Tut [Sum Time SA | MT OE |[Exam Sum
BES 112 Numerical Analysis BES 111 3 212 |10]| 4 |2Hr | 10 | 30 | 20| 40 100
MEC 232 | Introduction to Mechatronics ELE 104 3 212 |0]| 4 2Hr| 10 | 30 |20 | 40 | 100
ELE 204 | Logic Circuits Design & Applications ELE104 | 3 |2 |2 | 0| 4 [2Hr| 10 | 30|20 40 | 100
MEC 236 | Industrial Robots MEC 121 | 3 212 |10]| 4 |2Hr| 10 | 30 |20 | 40 | 100
MEC 214 | Automatic Control Systems MEC?213| 3 |2 |2 |1 |5 [2Hr| 10 | 30 |20 | 40 | 100
BES 141 Pollution and Industrial Safety BES 041 2 | 2|1|0| 3 |2Hr| 10 | 30 | 20| 40 | 100
UHS 3XX | Humanities Elective Il 2 210]10]| 2 |2Hr| 30 |30 | - | 40 | 100
Total 19 700
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Field Training 11
cope | Gourse Pre- cr. o L = e
. X : . ina um
Name requisites Hrs. | Lect. | Lab. | Tut. | Sum Time | Act. Mids. OE | Exam
Field Completion 0 0 0 0 0 Pass
FTR 203 L of 96 Cr. Oral - - or - -
Training 11 Hrs. Fail
Level 3-1
_ Cr Ct. Hr. Final Assessme_nt
Selic SR Pre-Red | Hr. | Lec | Lab]| Tut |Sum Eﬁ: SA | MT E)EE/ EF)'(Z?Y'] sum
BES 211 Engineering Statistics and Probability BES 012 3 2 2 0 4 |2 Hr 10 30 | 20 | 40 100
MEC 33x1 | Elective | 3 2 0 2 4 |2Hr | 30 | 30 - 40 | 100
MEC 331 | Design of Mechatronic Systems MEC232 | 3 |2 |2 | 0| 4 [2Hr | 10 | 30 | 20 | 40 | 100
ELE 301 Power Electronics ELE 204 3 2|1 2| 0] 4 |2Hr | 10 | 30 |20 | 40 | 100
MEC 33x2 | Elective Il 3 2 02| 4 [2Hr | 30 | 30| - | 40 | 100
MEC 301 | Technical Reports 2 1|12 |0]| 3 |2Hr | 50 - | 50| - 100
UHS 4XX | Humanities Elective IlI 2 2 10| 0| 2 |2Hr | 30 |30 | - | 40 | 100
Total 19 700
Level 3- 2
_ cr. Ct. Hr. Final Assessment
Core e e PAREY Hr. | Lec | Lab| Tut [Sum I.Er)l(;? SA | MT (F;EE/ IIE:)I(Z?L Sum
MEC 332 | CAD/CAM MEC215| 3 | 2 | 2 | 0| 4 [2Hr | 10 | 30 | 20| 40 100
ELE 404 Digital Control MEC214| 3 | 2 | 0| 2 | 4 [2Hr | 30 | 30| - | 40 100
MEC 33x3 | Elective IlI 3 2|10 21| 4 2Hr| 30|30 - | 40 100
MEC 33x4 | Elective IV 3 2|10 21| 4 2Hr| 30|30 ]| - | 40 100
MEC 302 | Senior Design Project | 2 |0 4]0/ 4]- 50 | - | 50| - 100
MEC 312 | Engineering Economics 2 |20 1|3 |2Hr| 30| 30 40 100
Total 16 600
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Level 4-1
cr Ct. Hr. Final Assessment
Code Course Title Pre-Req ' Exam PE/|Final
Hr. |Lec|Lab| Tut|Sum|Tjme| SA | MT OE [Exam|  Sum
MEC 431 | Embedded System Design MEC214| 2 |1 |2 |1 | 4 [2Hr | 10 | 30 | 20| 40 100
MEC 433 | Programmable Logic Controllers | ELE204 | 3 | 2 | 2 | O | 4 |2Hr | 10 | 30 | 20 | 40 100
MEC 43x5 | Elective V 3 12|02 |4|2Hr| 30 |30]| - | 40 100
MEC 43x6 | Elective VI 3 12|02 |4|2Hr| 30 |30]| - | 40 100
MEC 435 | Artificial Intelligence ELE404 | 3 | 2 | 2 | 0| 4 [2Hr | 10 | 30 | 20 | 40 100
MEC 401 | Senior Design Project Il MEC302| 2 | 0O | 5|0 | 5] - 50 | - |50 -- 100
Total 16 600
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Courses Plan and Matrix
Curriculum Plan for Mechatronics Engineering

Mechanical Engineering - Mechatronics Engineering Program

CR CT
1 BES 011 2 BES 021 3 BES 041 a BES 031 5 MEC 011 6 UHS 101 7 UHS 102
. ) ) ) . 3 N ) Information Technology &
Mathematics | Mechanics | General Chemistry Physics | Engineering Graphics Foreign Language ation Technos
[<5]
i
g BES 012 9 BES 022 10 MEC 012 11 BES 032 12 MEC 014 13 ELE 042 14 UHS 103
Mathematics Il Mechanics 11 Production Engineering Physics Il Computer Aided Drafting Computer Fundamentals Societal Issues
15 BES 111 16, MEC 121 17 MEC 111 18 MEC 113 19 MEC 123 20 ELE 103 21 MEC 131
Differential Equations Fluid Mechanics Kinematics of Machines (MIOEHERIES ERE W E (B SEERED et Electrical Circuits ComptTer AR plications
Materials Engineering
N 3 s 3 4 3 s 3 4 2 3 2 3 19 | 28
= BES 113 22 MEC 122 23 MEC 114 24 MEC 112 25 MEC 116 26 ELE 104 27 UHS 104
D
> Mathematics 111 Thermodynamics S mentend Design of Machine Elements Manufacturing Technology i D e aceslond Profession Ethics
3 Instrumentation Circuits
3 s 2 4 3 s 2 3 2 3 2 2 17 [ 26
20 MEC 211 30 MEC 221 31, MEC 223 32 MEC 215 33 MEC 213 34 ELE 201 35 HS 33X
Project Management Heat Transfer Fluid Power Systems Mechanical Design Mechanical Vibrations Electric Machinery Humanities - Elective 1
3 4 3 s 2 4 3 s 3 s 2 3 2 2 18 | 28
N 5 BES 112 37 MEC 214 38 MEC 232 39 ELE 204 20 MEC 236 a1 BES 141 a2 HS 304
S S — S ————— Introduction to Logie Circuits Design & Inductrial Robore Pollution and Industrial Legalisation & Human
3 Mechatronics Applications Safety Rights
43 FTR 203
Field Training Il
a4 BES 211 a5 MEC 33x1 46 MEC 331 a7 ELE 301 8 MEC 33x2 29 MEC 301 50 HS 4XX
Engineering Statistics and Elective | Design ::;:':r::“m"" Power Electronics Elective 11 Technical Reports Humanities Elective 2
&2 3 4 3 4 3 4 3 4 2 3 2 2 19 25
D
>
Y MEC 332 52 ELE 404 53 MEC 33x3 54 MEC 33x4 55 MEC 312 56, MEC 302
cAD/CAM Digital Control Elective 11l Elective IV Engineering Economics Senior Design Project |
3 4 3 4 3 4 3 4 2 3 2 4 16 | 23
< 5 MEC 431 58 MEC 433 59 MEC 43x5 60 MEC 43x6 61 MEC 435 62 MEC 401
< Embedded System Design Programmable Logic Elective V Elective VI Artificial Intelligence Senior Design Project 11
> Controllers
— 2 4 3 4 3 4 3 4 3 4 2 s 16 | 25
Basic Science University Req. Faculty Req. Mechatronics Program Mech. Engineering Electives
30 43 14 14 32 100 48 72 66 97 24 30 160 | 234
Required 336 12.8 32 48 56 24 182.4
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Program Learning Outcomes to Program Courses Matrix

Courses pLO1 PLO2 PLO3 PLO4 PLOS PLOG PLO7 pPLO8 PLO9 PLO10 PLOTL PLOI2 PLOI3 PLO14 PLOIS PLOIG PLO17 PLOIS PLOLY
BES 111 [Mathematics | ® o
BES 121 [Mechanics | [ ] [ ]
_, |BES141 General Chemistry [ ] [ ]
]
2 |eesiz Physics | [ ] o
3
MEC 111 Engineering Graphics ] ®
UHS 101 Foreign Language [ ] o
=) UHS 102 ion and Ce ication Technology ® @
E
3 BES 112 Mathematics Il ® ®
BES 122 ics 1l ) o
~ [MEC112 Production Engineering [ ) [ ]
L
B |BEs 132 Physics 11 ) Y
§
MEC 114 [Computer Aided Drafting ® ®
ELE 142 (e g ing Fund: I ) )
UHs 103 Societal Issues ™Y ™Y
BES 211 Differential Equations
MEC 221 Fluid Mechanics ] ® ] )
- MEC 211 Kinematics of Machines ® ® [ ]
g
£ |MEC213 [Mechanics and Testing of Materials ® ®
§
MEC 223 Materials Science and Engineering [ ] ®
ELE 203 Electrical Circuits o Y o
MEC 231 [Computer Applications ® ®
-
s BES 213 Mathematics Il o
MEC 222 [Thermodynamics [ ] [ ] [ ] [ ]
MEC 212 Design of Machine Elements [ ] ® ® o
-
5 |mEC214 and Instr i Y Y )
i
g |mec2ie Manufacturing Technology ® ® o
ELE 204 Electronic Devices and Circuits ® ® ® ® @
UHS 104 Profession Ethics ® ®
FTR 103 Field Training | ® o
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MEC 311 Project Management ® ® ™Y
MEC 321 Heat Transfer ® ™) ® ®
- MEC 323 Fluid Power Systems [ ] ® [ ] [ ]
&
g |mEC315 Mechanical Design o o Y Y
3
MEC 313 Mechanical Vibrations ® ® ® ®
ELE 301 Electric Machinery [ ]
UHS 3XX Humanities - Elective | ® ®
s
% BES 212 Numerical Analysis [ ] ®
MEC 332 duction to Mech ics
ELE 304 Logic Circuits Design & Applications
» .
5 |MEC336 Industrial Robots
<
‘% MEC 314 Automatic Control Systems ® ®
BES 241 Pollution and Industrial Safety [ ] [ ] [ ]
UHS 3XX Humanities Elective II ® ®
FTR 203 Field Training Il ) [ )
BES 311 Engineering Statistics and Probability ® ®
MEC 41x1 Elective |
MEC 431 Design of Mechatronic Systems
5
% |ELE 401 Power Electronics
5
@
MEC 41x2 Elective 11
MEC 401 [Technical Reports ® ® ®
e
% UHS 4xX Humanities Elective 1l [} ®
MEC 432 CAD/CAM [ ] [ ]
ELE 404 Digital Control
o
5 MEC 41x3 Elective 11l
]
5 |mecaixa  etective v Py
&
MEC 402 Senior Design Project | ® ®
MEC 412 i i ® ®
MEC 431 Embedded System Design
MEC 533 P Logic C
o
5 |MEC43x5 Elective V'
- 2
2| e
3 2 MEC 43x6 Elective VI [ ]
MEC 435 Artificial Intelligence
MEC 501 Senior Design Project Il ® ®
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Matching Mechatronics Engineering Program Courses with ABET Requirements

Mechanical and Similarly Named Engineering Programs

Lead Society: American Society of Mechanical Engineers

Mechatronics Engineering Program Courses Required to Cover ABET Criteria
L Cr.
ABET Criteria CODE Course Name Hrs
A minimum of 30 basic science, and BES 011 Mathematics | 3
semester credit hours | mathematics (including BES 012 Mathematics Il 3
(or equivalent) of a multivariate calculus and [ BES 113 Mathematics 111 3
combination of differential equations); BES 111 Differential 3
collﬁge-leyel _ Equations
mat ema“‘?fha”d basic BES 112 | Numerical Analysis 3
SCIENCES Wi BES 211 Engineering Statistics 3
experimental .
experience — - - and Probab|||ty
appropriate to the principles of engineering | BES 041 General 'Chemlstry 4
program. BES 021 Mechanics | 3
BES 022 Mechanics Il 3
BES 141 Pollution and 2
Industrial Safety
BES 031 Physics | 3
BES 032 Physics Il 3
Total 36
Cr.
ABET Criteria CODE Course Name Hrs.
A minimum of 45 applications of these MEC 011 | Engineering Graphics 2
semester credit hours | topics to modeling, MEC 012 | Production Engineering 2
(or equivalent) of analysis, design, and Computer Aided 2
engineering topics realization of physical MEC 014 Drafting
appropriate to the systems, components or [ MEC 111 Kinematics of 3
program, consisting of | processes. Machines
engineering and MEC 112 Design of Machine 3
computer sciences and Elements
engineering design MEC 116 Manufacturing 2
and utilizing modern Technology
engineering tools. MEC 123 | Materials Science and 3
Engineering
MEC 215 Mechanical Design 3
MEC 131 | Computer Applications 2
coverage of both thermal | MEC 122 Thermodynamics 3
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and mechanical systems. | MEC 223 | Fluid Power Systems 2
MEC 121 Fluid Mechanics 3
MEC 221 Heat Transfer 3
MEC 114 Measurement and 2
Instrumentation
MEC 213 | Mechanical Vibrations 3
MEC 214 Automatic Control 3
Systems
in-depth coverage of MEC 232 Introduction to 3
either thermal or Mechatronics
mechanical systems. MEC 236 Industrial Robots 3
MEC Elective | 3
33x1
MEC 331 | Design of Mechatronic 3
Systems
MEC Elective Il 3
33x2
MEC 431 Embedded System 2
Design
MEC 332 CAD/CAM 3
MEC Elective I 3
33x3
MEC Elective IV 3
33x4
MEC Elective V 3
43x5
MEC Elective VI 3
43x6
MEC 435 | Artificial Intelligence 3
MEC 433 | Programmable Logic 3
Controllers
Explain basic MEC 301 Technical Reports 2
concepts in project MEC 312 | Engineering Economics 2
management, business, MEC 211 | Project Management 3
public policy, and UHS 103 Societal Issues 2
leadership. UHS Humanities Elective | )
3XX
UHS Humanities Elective Il 2
3XX
UHS Humanities Elective IlI 2
4XX
Analyze issues
in professional ethics and . .
ex;F))Iain the importance of UHS 104 Professional Ethics 2
professional licensure.
Total 96
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Courses offered to Mechanical Engineering Programs

The course coding is divided into two parts and follows the following convention:

1. Three Letters which are the Department code.

2. Three Numbers indicating the Level, the Specialization inside the department, and a counter inside the
specialization.

——> Serial (1-9)

» Specialization inside the Department (1-9)

> Level (0-4)
> Department Code

The Mechanical Engineering Department is responsible for teaching courses that serve the following
programs:
1. Design and Production Engineering Program.

4. Mechanical Power Engineering Program.
5. Mechatronic Engineering Program

code

Specialization

MEC x1x Course offered by Mechanical Engineering Department/ Mechanical Design &

Production Program

MEC x2x Course offered by Mechanical Engineering Department/ Mechanical Power Program

MEC x3x Course offered by Mechanical Engineering Department/ Mechatronics Program

MEC x0x Technical Report and Graduation Project | & 1l

The following abbreviations are the legend for the courses:

CH
Lec
Tut
Lab
Tot
UHS
MT
SA

Credit Hour

Lectures

Tutorials

Laboratory

Total

University Requirement
Mid-Term Exam
Student Activity

PE /OE Practical Exam/ Oral Exam

Final

Final Exam

115



Lt Al

Benha University g Auigh) 4,6 /BN
Benha Faculty of Engineerin 314 Tt // \
y g g 2023 (sl Al ja Aay % tﬁggAgé\‘sg
Lo o=
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC . . . Lec. | Lab | Tut [ Sum [ ST | MT [ PE/OE | Final
111 Kinematics of Machines BES022 | 3 5 [0 [2 |4 30 | 30 | - | 40

Basic concepts of mobility and mechanisms — Graphical method of Kinematic analysis of mechanisms
(displacement, velocity, and acceleration analysis). Computational method and computer utilization in
kinematic analysis of mechanisms. Force Analysis of Mechanisms (Newton Euler formulation and

principle of virtual work). Cams (types, follower types and motion, construction of cam profile,
cam displacement, velocity, and acceleration diagrams). Gears, Gear trains, Balancing of rotating
masses.
c ¢ Norton, R.L., 2009, "Kinematics and Dynamics of Machinery", McGraw-Wiley
E G | e R. S. Khurmi, 2005, "Theory of Machines", 14th Ed., New Delhi.
% e H. Mabie, C. Reinholtz,"Mechanisms and Dynamics of Machinery", Wiley
Used in Program | All Mechanical Department Programs | Semester | 3
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC | Mechanics anq Testing of Mecor2 | 3 Lec. | Lab | Tut | Sum | ST MT | PE/OE | Final
113 Materials 2 2 1 5 10 | 30 20 40
Introduction, Concept of stress and strain, Axial loading, Stress-strain diagrams — Behavior of
= ductile and brittle metals. Area moments of Inertia. Torsion, Pure bending, Transverse shear,
% Analysis, and design of beams for bending and shearing stresses. Deflection of beams and shafts -
2 Statically indeterminate beams and shafts. Transformations of stress and strain, Principal stresses
2 under a given loading, Internal forces, and moments in beams (axial force — shear force bending
S moment), Deflection of beams. Destructive testing of materials (Tension, compression, bending, Torsion,
and impact tests).
Y e Russell C. Hibbeler, 2011, "Mechanics of Materials", 8E, Pearson.
§ » | ® E.P.Popov, S. Nagarajan and Z.A. Lu, Mechanics of Materials, 2nd Ed., Prentice-Hall, Inc., 1976.
2
e Tension test, Stress-strain diagram
> e Compression test
% e Impact test
S e Bending test
g e Torsion test
e Hardness test
Used in Program | All Mechanical Department Programs | Semester | 3
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC Design of Machine Lec. Lab Tut Sum ST MT | PE/OE | Final
112 Elements MECII3| 3 "2 [ 3 [ 0 | 5 | 10 | 30 | 20 | 40

Introduction to design process. Review of load and stress analysis, Mohr's circle for plane stress.
@ § Failures resulting from static loading, variable loading, and fatigue failure. Material selection for
§ £ | strength and rigidity.

O O | Design of mechanical elements: Knuckle joint - screws, fasteners - shafts and shaft components -
mechanical springs - welding joints, Bonding, and permanent joints.

e Robert L. Mott, " Machine elements in Mechanical Design", Pearson/Prentice Hall, 2004.

% e J.E. Shigley and C. R. Mischke, "Mechanical Engineering Design", McGraw-Hill, Last Edition.

o

4

> Term design projects:

2 e Working and assembly drawing of parts and machine elements

% e Computer aided drafting of assembly drawings and machine elements

-
Used in Program | All Mechanical Department Programs | Semester | 3

Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC Measurement and BES 032 5 Lec. | Lab Tut Sum | ST MT PE/OE | Final
114 Instrumentation 1 2 1 4 10 | 30 20 40

Introduction — operating principles of sensors and transducers — general considerations for selection and
= evaluation of measurement equipment — statistical treatment of data — temperature sensors — pressure
§ % transducers — fluid transducers — strain gauges — load cells and force measurement — position and level
O O | measurement — uncertainty analysis of complete measurement systems — introduction to signal
conditioning and data processing — Opto-electronics. Laboratory experiments on the course topics.

e Richard S. Figliola and Clemson University, “Theory and Design for Mechanical Measurements”,
5th edition, John Wiley & Sons, Inc., 2011.
Alan S. Morris, “Measurement and Instrumentation Principles”, 3rd edition, Alan S. Morris, 2001.

References
[ ]

e Measuring Temperature (Mechanical Methods)
e Measuring Temperature (Electrical Methods)

>

% e Measuring Pressure (Mechanical Methods)

g e Measuring Pressure (Electrical Methods)

3 e Flow Measuring Instruments: Orifice Meter, Venturi Meter, Flow Nozzle, Pitot Tube, Movable
Vane, ultrasonic

Used in Program | All Mechanical Department Programs | Semester | 4
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC . Lec. Lab Tut | Sum | ST MT PE/OE | Final
116 Manufacturing Technology | MEC 012 2 1 2 0 3 10 | 30 20 20
Metal Casting Technology: solidification process, metals and alloys, production of primary metals,
production of shaped casting, sand casting (moulding, melting, pouring, solidification, cleaning,
defects, and inspection). Contemporary casting processes (metallic mould, electro-slag, precision, and
- centrifugal casting).
g Metal Forming Technology: Hot and cold working of metals, metal forming processes (rolling, forging,
s drawing, extrusion and spinning), pipe and tube manufacturing, joining technology (fastening, riveting,
g soldering, and brazing, welding, and adhesive bonding).
2 Welding: submerged arc welding, spot and seam welding, plasma welding, cold pressure welding,
8 adhesive welding, testing of welded joints. Welding operations for ferrous metals — thermal welding —
Oxy-Acy welding
Metal cutting technology: Cutting tools, metal cutting machine tools (turning, drilling, boring, milling,
shaping, planning, broaching, grinding, special purpose, gear and thread cutting and super finishing
machine tools).
@ e Rajender Singh, 2006, " Introduction to basic manufacturing processes and workshop technology ",
§ New age international publishers.
kS
&
Students make different mechanical models in all the following workshops:
g‘ e Casting workshop
§ e Metal forming technology
= e Welding
- e Metal cutting workshop
Used in Program | All Mechanical Department Programs | Semester | 3
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC ] ] Lec. Lab Tut Sum | ST MT PE/OE | Final
121 Fluid Mechanics BES 031 3 2 2 1 5 10 30 20 20
Physical properties of fluids, Density, Viscosity, Surface tension. Continuum Hypothesis, Flow
= Classification, and Shear-Deformation Behavior of Fluids. Fluid statics (Buoyancy, Forces on submerged
2 surfaces). Flow kinematics, Elementary fluid dynamics, Bernoulli equation. Control volume analysis
38 (Mass conservation, Momentum conservation, Energy conservation, Practical applications). Differential
3 fluid flow analysis (Continuity, Navier-Stokes equation). Flow in pipes (Laminar flow, turbulent flow,
3 Frictional losses in pipes and pipe fittings). Dimensional analysis and similarity (Buckingham theorem,
o physical similarity). Classification of Turbomachines, Operation of centrifugal pumps, Series and Parallel
Operation, Selection of Pumps.
Q e Munson, Young, and Okiishi, 2009, "Fundamentals of Fluid Mechanics", 7th Ed., Wiley.
§ ol T. C. Clayton, F. E. Donald, and A. R. John, 2006,"Engineering Fluid Mechanics", John Wiley &
& Sons, Inc., 8th Ed.
04
o Determination of fluid properties
e Hydrostatic pressure measurement
e Determination of pressure force on submerged surface
g‘ e Application of continuity equation for the flow through pipes
g e Apparatus of impact water jet
'c-j o Satisfying of the Bernoulli’s theorem
o Demonstration of the flow through orifice and free jet
o Determination of the friction losses through pipes
o Determination of the minor losses through pipe connections
Used in Program | All Mechanical Department Programs | Semester | 3
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC Thermodynamics BES 3 Lec. Lab Tut Sum | ST MT PE/OE | Final
122 031 2 1 2 5 10 | 30 20 40
- Definitions and basic concepts of thermodynamic systems, Properties of pure substances, phase
g change process, ideal gas. Work and Heat, first law of thermodynamics (closed system, unsteady
5 and steady flow open systems, applications). Second law of thermodynamics (Heat engines and
% refrigerators, reversible and irreversible process, Carnot cycle). Entropy (Clausis inequality, entropy,
£ increase of entropy princip_les, entropy char_lg_e of pure substances, solids and_liquigls, entropy
8 changes of ideal gases, adiabatic efficiency of process). Refrigeration Cycles:
Refrigerators and Heat Pumps, The Reversed Carnot Cycle.
2 e Yunus A.Cengel Michael A.Boles, 2014, “Thermodynamics An Engineering Approach”, McGraw
= Hill Education; 8th edition.
2
¢ |dentification and recognition of the application of work and heat
- ¢ I|dentification and recognition of the application of the first law
% ¢ |dentification and recognition of the application of the second law
E e Computer controlled expansion processes of a perfect gas unit
g e investigate the thermodynamics components such as turbine, compressor, pump, boiler, condenser,
etc.
Used in Program | All Mechanical Department Programs | Semester | 4
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC | Materials Science and BES 3 Lec. Lab Tut Sum | ST MT PE/OE | Final
123 | Engineering 032 2 2 0 4 10 | 30 20 40
Introduction to engineering materials. Structure and structural defects of metals, Phase transformation of
3 g metals, The_rory of alloying and constitutional diagrams. Plastic deform_atior_l machine of_metals, _
3 *g Strengthenlng mechanisms, He_at treatrr_lent of metals and_ alloys. Deterlora}tlon of metallic materials,
O O | selection of alloys. Non-metallic materials. Non-destructive tests of materials (Hardness, Photo
elasticity, X-ray, Acoustics, and Stain gages). Failure of materials due to creep and Fatigue.
Q e William F. Smith,1996,"Principles of Materials Science and Engineering", McGraw-Hill.
§ o William D. Callister Jr., David G. Rethwisch, 2006, "Materials Science and Engineering: An
E Introduction”, Wiley.
e  Optical microstructure
g‘ e Heat treatment of metals and alloys
§ e Hardness test
-c-j e Photo elasticity
o X-ray Test
Used in Program | All Mechanical Department Programs | Semester | 3
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Code Course Pre- CH Ct. Hr. Assessment Criteria
Name req. Lec | Lab | Tut | Sum | SA | MT | PE/OE Final
Thermal
MEC 128 Power 2 2 0 1 3 30 30 0 40
Engineering

Definitions and basic concepts of thermodynamic systems, Properties of pure substances, phase

o 8 change process, ideal gas. Work and Heat, first law of thermodynamics (closed system,
g § unsteady and steady flow open systems, applications). Second law of thermodynamics (Heat
S = engines and refrigerators, reversible and irreversible process, Carnot cycle). Entropy (Clausis
O inequality, entropy, increase of entropy principles, entropy change of pure substances, solids
and liquids, entropy changes of ideal gases, adiabatic efficiency of process).
References * Yunus A._Cengel Michael A.B_o_les, 2014, “Thermodynamics An Engineering Approach”,
McGrawHill Education; 8th edition.
Code Course Title Pre-req CH Ct. Hr. Assessment Criteria
MEC 131 Computer ELE 042 9 Lec. | Lab | Tut | Sum | ST MT | PE/OE | Final
Applications 1 2 0 3 10 30 20 40
Developing basic concepts of algorithmic thinking to solve problems of relevance in
3 g engineering practice and implementing these algorithms MATLAB. Loops, control structures,
3 § functions, arrays. Create MATLAB programs that solve real-world problems in engineering and
OO the sciences. Numerical methods, solution of nonlinear equations, plotting, logic operations, and
graphical user interfaces to design, test, and debug numerical algorithms.
e Simin Nasseri, “Solving Mechanical Engineering Problems with MATLAB”, Linus
NEBEEES Publications
Laboratory Student's programs of tasks and problems are carried out in the engineering Computer Labs.
Used in Program | All Mechanical Department Programs | Semester | 3
Code Course Title Pre-req CH Ct. Hr. Assessment Criteria
MEC . Lec. Lab Tut Sum ST MT PE/OE | Final
211 Project Management BES 012 3 2 2 0 4 10 30 20 20

Course
Content

Introduction to Project planning and scheduling, Project charter, Scope statement, Work Breakdown
Structure, Responsibility Chart. Network diagram, Schedule analysis and possibilities using the
Critical Path Method (CPM) and the Program Evaluation and Review Technique (PERT). Resource
levelingand allocation, Time-cost trade off (Crashing a schedule), Gantt Chart, Time overlaps,
Time and cost control, Risk monitoring and control, Computer applications

e Moder J., Phillips C., and Davis E., "Project Management with CPM, PERT and Precedence

(%2}

(<5}

% Diagramming", Last Edition.

ke e Gail Freeman-Rue & James Balkwill, "Management in Engineering, Principles & Practice”, Prentice
4 Hall, Last Edition.

> Students will solve lecture problems and sheet problems in the computer Lab using Primavera software.
2 Additionally at the end of the course, Each group of five students will plan and analyze a real life mini-
S project in the computer Lab using Primavera software and provide a Power Point presentation for oral
ki discussion.

Used in Program | All Mechanical Department Programs | Semester | 5
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC 212 | Metal Cutting MEC 3 Lec. | Lab | Tut Sum | ST MT | PE/OE | Final
Processes 012 2 2 0 4 10 | 30 20 40
Analysis of metal cutting, mechanism of chip formation, mechanics of metal cutting, experimental
= and theoretical determination of cutting forces, dynamometer, thermal aspects of metal cutting —
2 tool materials, tool wear, tool life and machinability — mechanics of grinding, surface quality and
S dimensional control. Introduction to the theory of metal cutting, tool geometry (definitions,
o reference planes, geometry of single point tools, twist drills and milling cutters), Tool materials
= (types and applications), Chip formation (types of chips, built up edge BUE, chip compression
8 ratio, determination of shear angle and shear strain), Mechanics of metal cutting (merchant's
analysis, factors affecting cutting forces).
References e B. L. Juneja, “Fundamentals of Metal Cutting and Machine Tools”, New Age
International, 2003
e Study of Tool Geometry
e Study of various conventional machining processes
g‘ e Experiment to Find Shear Angle
g e  Chip Thickness Analysis
ﬁ e Cutting forces in orthogonal cutting
e Experiment on a Drilling Tool Dynamometer
e Study of Unconventional Forming
Used in Program | Mechanical Design & Production Program | Semester | 6
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
Mechanical Lec. Lab Tut Sum | ST MT PE/OE | Final
MEC 213 Vibrations BES022 | 3 |5 2 1 5 10 | 30 20 20
- Foundation of mechanical systems, mathematical models of mechanical systems, systems
IS modeling, electromechanical systems.  Explore necessary algorithms to solve equations of
5 motion, Laplace transform, matrix method, computer generated solutions. Dynamic response
g and evaluation of first and second order systems, oscillating motion with single DOF,
2 measuring and analysis methods, damping of free motion. Isolation of vibration, vibration of
8 two DOF, vibration of multi-degree of freedom system. Numerical methods for evaluation of
natural frequency and patterns, design of frequency absorbers.
References e Ahmed A. Shabana, "Theory of Vibration, An Introduction"”, Springer, 3rd edition, 2019
e Rao, S.S., and A. Weiley, “Mechanical vibrations”, 4th edition, Prentice Hall, 1995
e Validation of a pendulum dynamics and estimation of gravitational acceleration.
g‘ e Verification of mass-spring system and estimation of spring stiffness.
§ e Estimation of the moment of inertia for a wheel and the damping condition.
-c-j e Vibration measurement methods, Double cantilever test.
e Computer-aided simulation and case studies, course project
Used in Program | All Mechanical Department Programs | Semester | 5
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC Automatic Control Lec. | Lab Tut Sum | ST MT PE/OE | Final
214 Systems MEC213| 3 12 T2 |1 [s 10 | 30 | 20 | 40

Introduction to feedback control systems. Modeling of dynamic systems, Laplace transform, Block
diagrams, State Space. Control system characteristics: time response, steady state error, Stability.
Analyze control systems using root loci - Design of feedback control systems using root locus. Polar
and Nyquist plot - small gain theory - Bode plots. Linear control systems analysis in State Space. PID
Controllers and Tuning. Computer simulation and case studies.

o K. Ogata, 1997, "Modern control engineering”, Prentice Hall.

D
% e R.C.Dorfand R. H. Bishop, "Modern Control Systems", 10th Ed., Prentice Hall, 2004.
K e B. C. Kuo and F. Golnaraghi, "Automatic Control Systems", 8th Ed., John Wiley & Sons Inc,
4 2002.
e Modeling of dynamic systems using MATLAB/LabVIEW
> e Block diagrams Using of MATLAB / SIMULINK/LabVIEW
2 e Modeling and Control of liquid level system
_c% e Modeling and Control of DC motor
— e Controller design of inverted pendulum
e Modeling and Control of liquid level system
Used in Program | All Mechanical Department Programs | Semester | 6
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC . . Lec. | Lab | Tut Sum | ST MT PE/OE | Final
215 Mechanical Design MEC113 | 3 |> 3 0 5 10 30 20 40

Course
Content

Design methodology revision and creative problem solving, Design of chain drives selection,
Belt drives, gear drives selection, shaft design, roller element bearing selection, Electric motor
selection, structural issues, small collaborative project.

e J.E. Shigley and C. R. Mischke, "Mechanical Engineering Design", McGraw-Hill, Last Edition.

8

§ e George E. Dieter, Linda C. Schmidt, 2021, "Engineering design", 6th Edition.

v

@

> Students will use derived knowledge from MEC212 and MEC315, and work in groups to make an

g assigned projects in computer aided laboratories to demonstrate their capability of producing integrated
S system design, then oral discussion will be followed.

3

Used in Program | All Mechanical Department Programs | Semester | 5
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC Computer Aided MEC 3 Lec. | Lab | Tut Sum | ST MT PE/OE | Final
216 Design 112 2 2 0 4 10 | 30 20 40

Introduction to basic concepts of CAD/CAE — role of computers in synthesis and analysis —
geometry description — parametric and feature-based design — geometric modeling: wireframe,
surface and solid modeling (CSG & B-Rep) — curves and surfaces in modeling (Bezier and
Splines interpolation curves) — computer graphics; transformations; constraints; clipping and
windowing — design optimization — introduction to finite element method — application of FEA
to stress analysis — applications of CAD — Individual projects.

References e Chinyere Okechi Onwubiko, “Foundations of Computer-Aided Design”, West Group;
21st edition (March 1, 1989).

Course
Content

The Laboratory has the following section:
e Engineering graphics using C++/MATLAB or other programming language.

P

2 e Transformation of objects in plane and space

S e Geometric Modeling

3 e Finite Element Analysis

¢ Rapid Prototyping

Used in Mechanical Design & Production Program Semester | 6

Program
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC | Material Engineering | MEC 3 |Lec. [Lab |Tut |[Sum | ST [ MT | PE/OE | Final
218 123 2 2 0 4 10 | 30 20 40

Ceramics — composite materials — polymeric materials — quantitative material selection —
materials for low temperature applications — selection of materials to satisfy mechanical
requirements including the concept of cost per unit property — experimental methods for
physical examination of metals — plastic deformation, work hardening and fracture — diffusion
— precipitation — martensitic transformation — new trends in materials technology
(Nanomaterials).

e William D. Callister, David G. Rethwisch, “Materials science and engineering: An

Course
Content

E (%2}
E’ g introduction”, 9th Ed. John Wiley and Sons, Inc., 2013.

The Laboratory has the following section:
- o Find out the hardenability of steels by Jominy End Quench Test.
% o Find out the hardness of various treated and untreated steels.
_’g e Study of Microstructure of Composite Material subjected to tensile testing
g e Study of the Composite Material

o Join the sheets using Ultrasonic Joining process

Used in Mechanical Design & Production Program Semester | 6
Program
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Course Title Pre-req | CH Ct. Hr. Assessment Criteria

MEC 221

MEC Lec. | Lab | Tut | Sum | ST MT | PE/OE | Final

Heat Transfer 122 3 I 1 2 5 10 | 30 | 20 | 40

Course Content

Thermal Conduction: Steady 1D Conduction, Plane Wall, Composite Plane Wall,
Convection, Overall Heat Transfer Coefficient, Cylindrical Shell, Spherical Shell,
Extended Surfaces (Fins), Conduction with Variable Thermal Conductivity, Steady 2D
Conduction, Transient Conduction, Periodic Conduction. Convection: Types of
Convection, Dimensionless Groups, Dimensional Analyses and similitude, Natural
Convection, Forced Convection. Heat Exchanger.

Thermal Radiation: Setfan-Boltzmann Law, Planck’s Law, Radiation Properties of Real
Surfaces, Emissivity and Absorptivity, Kirchoff’s Law, Emissivity of Real Surfaces,
Gray Surfaces, Selective Surfaces, Heat Exchange by Radiation, Heat Exchange
between Two Planes, Heat Exchange between Two Cylinders or Spheres.

References

e Incropera and De Witt, Fundamentals of heat and mass transfer, 7th Edition, 2012
e Yunus A. Cengel, "Heat Transfer: A Practical Approach", 2nd ed., McGraw-Hill, 2015

Laboratory

e Determination of the heat conductivity of solids

e Steady heat conduction in bars

e Steady convection in non-homogeneous bars

e Steady convection in homogeneous bars

e Steady conduction in homogeneous radial patterns

e Heat exchangers: parallel and counter flow heat exchangers
e Thermocouples calibration test rig

e Combined forced convection and radiation

Used in
Program

All Mechanical Department Programs Semester | 5
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC 222 Applied MEC 3 Lec. Lab Tut Sum | ST MT PE/OE | Final
Thermodynamics 122 2 2 0 4 10 | 30 20 40

Vapor and Combined Power Cycles (The Carnot Vapor Cycle, Rankine Cycle). Gas power

- cycles (air standard assumptions, Otto and Diesel cycles, Striling and Ericsson cycles,

g Brayton cycle, Brayton cycle with intercooling, reheating and regeneration, ideal jet

S prolusion cycle). Gas Mixtures (Composition of a Gas Mixture: Mass and Mole Fractions, P-v-

% T Behavior of Gas Mixtures: Ideal and Real Gases). Chemical Reactions (Fuels and

g Combustion, Theoretical and Actual Combustion Processes, Enthalpy of Formation and

8 Enthalpy of Combustion, First-Law Analysis of Reacting Systems, Adiabatic Flame
Temperature. Heat of combustion, fuel heating values, constant volume combustion and
constant pressure combustion,

References e Yunus A.Cengel Michael A. Boles, 2014, “Thermodynamics An Engineering Approach”,

McGraw-Hill Education; 8th edition.
Laboratory e Simulation work and virtual laboratories of power plants and cycles.
Used in Program | Mechanical Power Engineering program | Semester | 6
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC 223 Fluid Power MEC ) Lec. | Lab | Tut Sum | ST MT | PE/OE | Final
Systems 121 1 3 0 4 10 30 20 40

Thermal Properties of fluids, Bulk modulus, Types of Hydraulic fluids,

Flow through conduits and orifices, Power losses, Pressure transients in hydraulic conduits.
Hydraulic pumps, Analysis of ideal and practical pumps and motors, Performance curves.
Hydraulic control valves, Spool valve analysis, Three-way spool valve, Flapper valve analysis.
Hydraulic power elements, Valve controlled motors. Pump controlled motor. Pressure and flow
control valves. Electro-Hydraulic operation of fluid power systems.

References e Herbert E. Merritt, 1991, "Hydraulic Control Systems", John Wiley & Sons.

e John Watton: Fundamentals of Fluid Power Control. Cambridge University Press, 2009

Course
Content

e Demonstrate basic hydraulic operation.

g o Build circuits with pumps, filters, flow and pressure-control valves and act
g e Analyze hydraulic systems using simulation software

5 e Build control and automation of an application using fluid components
Used in Program | All Mechanical Department Programs | Semester | 5
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC 224 . . Lec. Lab Tut Sum | ST MT PE/OE | Final
Fluid Dynamics | MEC 121 | 3 5 5 0 4 10 30 20 40

Compressible flow: Speed of sound, Wave propagation, Mach number and Mach angle,
Isentropic flow with area change, Stagnation, and sonic conditions. Shock waves: Stationary
normal shock waves, Moving normal shock waves, Oblique shock waves. Flow in
converging - diverging nozzles. One dimensional adiabatic flow with friction (Fanno flow).
One dimensionl flow with heat transfer (Raleigh flow).

References |e Robert D. Zucker, Oscar Biblarz, 2019, "Fundamentals of Gas Dynamics", 3rd Edition,
Wiley.

Laboratory | e Determination of Mach number with supersonic flow using supersonic wind tunnel

e Supersonic shock and flow visualization of normal and oblique shocks

e Supersonic probes: measurement of internal wall losses

Course
Content

Used in Program | Mechanical Power Engineering program | Semester | 6
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC 226 . . Lec. Lab Tut Sum | ST MT PE/OE | Final
Refrigeration MEC 122 | 3 5 5 0 1 10 30 20 40

- Introduction to refrigeration and Refrigeration machines - Ideal and actual VVapor - compression

= refrigeration cycle - Refrigerants - Vapor refrigeration cycles (Single and multi-stage) - Vapor

§ absorption systems - Gas refrigeration cycles - Thermoelectric refrigeration systems - Lubricants in
o refrigeration systems - Expansion devices.

Course

R.S. Khurmi and J. K. Gupta, 1992, "A textbook of refrigeration and air conditioning ", Eurasia

D
§ Publishing House.
< @ Wilbert F. Stoecker, 1998, "Industrial Refrigeration Handbook, 1st Edition", McGraw-Hill
o Companies, Inc.
o Refrigeration Components Instruments and Tools
> e Basic cycle performance, suction accumulator. Liquid receiver, different types of
£ expansion device, oil separator, multi evaporators.
% o Simple Vapor Compression Refrigeration System
A e Performance Test General Cycle Refrigeration Trainer
o Computer controlled refrigeration system
Used in Program | Mechanical Power Engineering program | Semester | 6
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Sk Course Name | Pre-req. | CH =0 T it | sum | SA | MIT | PE/OE | Final
MEC 228 Power Station MEC 128 | 3 2 0 2 4 30 | 30 - 40

Introduction — classification of power stations — steam power stations (Improvement of Rankine
cycle efficiency, main and auxiliary systems) — gas turbine power stations (theory, components,
applications, water injection) — combined cycle power stations — cogeneration — hydraulic power
stations — diesel stations. Load Frequency Characteristics, Speed Regulation, Parallel Operation,
Lubrication Systems, Protection and Tripping Systems, Start-Up and Shut Down Procedures.
Energy storage — Economics of power stations.

« EI-Wakil M. M., Power Plant Technology, McGraw Hill, 1984

Course
Contents

References « Gill A. B., Power Plant Performance, Butterworth, 1984
Used in Program Electrical Power and Machines Engineering Program | Semester
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC Introduction to ELE 104 3 Lec. Lab Tut Sum | ST MT PE/OE | Final
232 Mechatronics 2 2 0 4 10 |30 20 40

Mechatronics fundamentals, Electrical actuation systems, Digital logic, combinational and sequential
3 g logic circuits. Microprocessors & Microcontrollers. System performance, System Interfacing,
3 *g‘ Instrumentation, and Control Systems, Sensor technology (Proximity switches, Photoelectric sensors,
O O | Fiber optic sensors), signal acquisition, filtering, and conditioning — Device communications, Computer
simulation and Practical training, Case studies and Applications.

e Robert H. Bishop, 2010, “Mechatronics: An Introduction”, CRC Press.

e David, G. and Michael, B., Introduction to Mechatronics and Measurement Systems, McGraw
Hill, 2003.

References

e Control, drives and real-time interaction with mechatronic system
e Transducer calibration system for certain application

e Sensors for condition monitoring
Transistor Operation, Passive filters, and an Op Amp circuit experiment.

e Stepper Motor Motion Control
e Barcode reader
e DC Motor Speed Control Using PWM

Used in Program | Mechatronics Engineering Program | Semester | 6

Laboratory
[ )
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria

. Lec. Lab Tut Sum ST MT PE/OE | Final
MEC 236 Industrial Robots MEC 121 3 5 5 0 4 10 30 20 40

Definition of robot, areas of application, general structure of industrial robots. Geometrical
Modeling of Industrial Robot Arms. Working space and working volume of industrial robots.
Homogeneous Transformation Matrix (HTM), Position and Orientation of the robot arm end
effector center. HTM between two adjacent links. Generalized HTMs of spatial robots. Direct
Kinematic Modeling of Industrial Robot Arms. Direct kinematic position model (DKPM), direct
kinematic velocity model (DKVM), robot arm Jacobian matrix, direct Kinematic acceleration
Model (DKAM). Trajectory generation. Inverse Kinematic Modeling of Industrial Robot Arms.
Dynamic Modeling of Industrial Robot Arms.

o Megahed, S., 1993, "Principles of Robot Modelling and Simulation”, John Wiley &
Sons Ltd, England.

e Craig, J.,2005, "Introduction to Robotics: Mechanics and Control”, 3rd edition, by Addison-
Wesley Publishing Company, Inc.

Course Content

References

e Computer aided analysis of kinematics of robots
¢ Kinematic modeling of 5R articulated robot

o Kinematic modeling of SCARA robot

¢ Kinematic modeling of 6 DOFs robot

o Computer aided trajectory generation between several points
e Dynamic analysis of planar and spatial robots

Laboratory

Used in Program | Mechatronics Engineering Program | Semester | 6

Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria

MEC | Mechanical Engineering | MEC012 |2 Lec. |Lab |Tut |Sum |ST |MT | PE/OE | Final
251 2 0 1 3 30 30 -- 40

Fluid Mechanics: Fluid properties and basic concepts - Fluid static (pressure at a point, basic equation
for pressure field, measurement of pressure) - fluid flow rate and mass conservation.

Thermodynamics: Definitions and basic concepts - Properties of pure substances (pure substance, phase
change process, properties diagram and tables, ideal gas) - First law of thermodynamics (closed system,
open systems, applications) thermodynamics (Heat engines, heat pump air conditioning and
refrigerators). Heat Transfer: Introduction to Heat Transfer- Modes of heat transfer (conduction,
convection, radiation) - One dimensional steady heat conduction — Extended surfaces - Introduction to
convection heat transfer (Free and forced)- Heat exchangers.

e Frank M white, Fluid Mechanics, 8th edition 2015

e  Yunus A.Cengel Michael A.Boles, 2014, “Thermodynamics An Engineering Approach”,
McGraw Hill Education; 8th edition

Used in Program | Biomedical Engineering Program | Semester | 6

Course Content

References
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
. Lec. Lab Tut Sum | ST MT PE/OE | Final
MEC 301 | Technical Reports - 2 5 0 3 50 : 50 -

The student is assigned a practical problem to study and write a though report covering all its

m -
2 é aspects. He is expected to do one or all the following: gather information, collect data, review
38 8 literature, analyze or test in pursue of reliable results and solutions.
Laboratory Practical and Simulation experiment and data collection and writing concluding results
with illustrative drawings in well-organized technical report.
Used in Program | All Mechanical Department Programs | Semester | 7
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC 311 Advanced MEC 3 Lec. | Lab Tut Sum | ST MT PE/OE | Final
Machining 214 2 2 0 4 10 30 20 40
Processes

Introduction — processes classification — thermal nontraditional techniques (EDM, EBM & PAC)
— mechanical processes (USM, WIM & AJM) — electrochemical machining (ECM, ECG & ECD)
— chemical machining — laser industrial applications (cutting, welding & heat treatment) —
combinations of various processes — process selection — competitive aspects and economics of
manufacturing — modeling and optimization of non-traditional machining processes.

Course
Content

References | Vijay Kumar Jain, "Advanced Machining Processes”, Allied Publishers; 1st edition, 20009.

The Laboratory has the following section:

P

2 e Computer Numerical Controlled (CNC) Milling Machine.

g o  Computer Numerical Controlled (CNC) lathe machine

3 e Weld-deposition based Additive Manufacturing Facility

Used in Program | Mechanical Design & Production Program | Semester | 7

Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria

MEC 313 Computer-Aided MEC 3 Lec. | Lab | Tut Sum | ST MT | PE/OE | Final

Manufacturing 212 2 2 0 4 10 | 30 20 40

Fundamentals of CAM - Introduction to NC Machine Tools — Specifications — Automated
manufacturing Systems (NC, CNC, DNC, AC) — Classification of NC Machine Systems — Manual
part Programming — Computer-Aided Part Programming & post-processors — trajectory interpolators
— fundamentals of rapid prototyping and automated fabrication — CAPP — DFA & DFM -
Applications programs will be written and interfaced to the CAD/CAM database.

e Radhakrishnan.P, Subramanyan.S and Raju.V, “CAD/CAM/CIM”, New Age International

Course
Content

BB Publishers, 2nd edition 2008.

e Students participate in a manufacturing project which utilizes CAD/CAM software to design
ARSI and manufacture a component using CNC machining equipment.
Used in Program | Mechanical Design & Production Program | Semester | 8
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Pre- Ct. Hr. Assessment
Code Course Title CH PE/OE )
e Lec. | Lab. | Tut. | Sum | SA | MT Final
Engineering i i B
MEC 312 Economics 2 2 1 3 30 30 40

Principles of Economics, Economical Analysis, Cost estimation, Comparison between

ggﬁtresrelts alternatives, Present worth method, Future worth, Depreciation, Taxes, Inflation, Risk and
uncertainty, Introduction to Engineering cost analysis and budgeting.
References N. Gregory Mankiw, Euston Quah and Peter Wilson, ‘“Principles of Economics”, Delmar,
Cengage Learning, - 2020, An Asian Edition, ISBN-13: 978-981-4227-87-2
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC Robotics and Robot | MEC 3 lec. | Lab Tut Sum | ST MT PE/OE | Final
314 Control 214 2 2 0 4 10 30 20 40

Introduction to control methods of robotics applications. Kinematics analysis of planar robotic arms.
Spatial robots, rotation representations, Euler angles, homogeneous transformation, Denavit Hartenberg
notations, forward and inverse kinematics, Jacobian matrix, singularities. Trajectory planning.
Dynamics analysis of industrial robots: joint space dynamics, Newton-Euler algorithm, inertia tensor,
Lagrange equations, inverse, and forward dynamics. Control: computed torque techniques, joint space
control, PD control stability, trajectory tracking.

e Jadran Lenarcic and Federico Thomas, Advances in Robot Kinematics: Theory and Applications,

Course
Content

(72}
§ Kluwer Academic Publishers, 2002.
[<b]
o e Craig, J.,2005, "Introduction to Robotics: Mechanics and Control”, 3rd edition, by Addison-Wesley
@ Publishing Company, Inc.
e Determine the working space of planar robot using simulation tools
g‘ ¢ Kinematic modeling of various models of industrial robots.
g e Solve and implement the IKPM of educational robot in LAB.
§ e Solve and implement the IKVM of educational robot.
e Solve and implement the IDM of educational robot.
Used in Program | Mechanical Design & Production Program | Semester | 8
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC 316 Operations MEC 3 Lec. | Lab | Tut | Sum | ST MT | PE/OE | Final
Research 211 2 0 2 4 30 30 -- 40

An introduction to the philosophy of operations research — Formulation of linear programming
models and their solution (graphical and simplex methods) — Duality theory — Transportation
model — assignment — network models — critical path methods, projects evaluation review
technique (PERT) — Sensitivity analysis — Integer programming, branch-and-bound — Use of LP
and IP computer software programs.

References | ® Hamdy A. Taha, "Operations Research: An Introduction”, 10th Edition, Pearson Inc.

Course
Content

Used in Program | Mechanical Design & Production Program | Semester | 8
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC Internal Combustion Lec. Lab Tut Sum | ST MT PE/OE | Final
322 Engines MEC222 13 512 o |4 [ 10 | 30 | 20 | 40
Fundamentals of Internal Combustion engines, engine types, configurations, and history of
= engines. Review of thermodynamics and combustion chemistry. Spark Ignition Engines,
FC-’» operating principle, standard cycles. Combustion in Sl engines, knocking, SI engine emissions
S and emission control, Control of Sl engines, effect of throttling. Compression ignition (Diesel)
o Engines: operating principle, cycles, combustion in diesel engines, diesel engine emissions and
§ emission control, Control of Cl engines. Turbo/supercharging, Alternative engine cycles
© (Homogeneous charge compression ignition (HCCI), gasoline direct injection (GDI),
downsizing), Alternative fuels, Hybrid vehicles/Electric vehicles.

@ e  Chris Mi, M. Abul Masrur, "Hybrid Electric Vehicles: Principles and Applications
§ with Practical Perspectives (Automotive Series)", 2nd Edition, Wiley.
R e H.N. Gupta, 2006,"Fundamentals of Internal Combustion Engines"”, 2nd edition, Prentice-
4 Hall of India Pvt.Ltd.

¢ ldentification and recognition of different parts of four-stroke diesel engine,
> e ldentification and recognition of different parts gasoline engine (Sl)
% ¢ Investigate the function of glow plug on a live diesel engine testbed
% ¢ Investigate the cooling system of a diesel engine
- ¢ Investigate the lubrication system of diesel engines

e Investigate the engine exhaust emissions such as CO2, CO, and Nox
Used in Mechanical Power Engineering Program Semester 8
Program

132



i dzala
Benha University L= ?

L Aigh) 408 /4 ,.\\

Benha Faculty of Engineerin 3 da /7 f
Yy g g 2023 (s siSal) Ada ja dady e N
S

|\ .

Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria

MEC ) Lec. Lab Tut Sum | ST MT PE/OE | Final
303 Combustion MEC 222 | 3 2 2 0 2 10 30 20 40

Thermal properties of combustible gases (Air/fuel ratio, product of combustion, heat of combustion,
fuel heating values) constant volume combustion constant pressure combustion, Hillums and Gibbs
functions, combustion equilibrium, kinetic theory of combustion, flammability limit, combustion
efficiency, flame velocity, burning velocity, flame stability, flame structure- premixed flame-
diffusion flame- furnaces- gas turbine combustion- fuel properties (gas fuel-Liquid fuel gaseous
fuel) - fuel nozzles design(gaseous, liquid fuel) - combustion in boiler- design of combustion
chamber, Fuel cells and electrochemical fundamentals.

e Stefan R. Turns, 2000, " An Introduction to combustion: Concepts and Applications",
International Editions, by McGraw-Hill.

e Irvin Glassman, and Richard A. Yetter, 2008, "Combustion”, Fourth Edition, by Elsevier Inc.

e Shripad Revankar and Pradip Majumdar, 2014, "Fuel Cells Principles Design and Analysis",
by Taylor & Francis Group, LLC

e John Newman and Karen E. Thomas-Alyea, 2004, "Electrochemical Systems", Third Edition,
by Wiley Interscience

Course Content

References

¢ Identification and recognition of different types of fuel sources

¢ Identification and recognition of different properties of liquid fuels, such as viscosity, density,
heating value, flashand fire point, cetane number, octane number, etc.

¢ Investigate the Droplet Evaporation of liquid fuels

¢ Investigate the spray development of liquid fuel

e Investigate the laminar and diffusion flames
Used in Program | Mechanical Power Engineering program | Semester | 7

Laboratory
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC Power System MEC 222 Lec. [Lab | Tut | Sum | ST | MT | PE/OE | Final
324 Components 3 |2 2 0 4 10 | 30 20 40

Introduction and overview, Energy system components and configuration, Thermal performance
evaluation, Physical modeling of transport qualities and governing equations, Modeling methods and
algorithms, Thermal design of: Steam generators, Heat exchangers, Compressors, Steam Turbines,
Pumps, Facilities phase change, Computer-aided design software with application of energy facilities.
References.

e Pradip Majumdar, 2021, "Design of Thermal Energy Systems", Wiley.

Course
Content

(%2}
(<5}
% e Steven G Penoncello, 2018, "Thermal Energy Systems: Design and Analysis"”, CRC Press
R e Stultz S. C. and Kitto J. B., Steam: Its Generation and Use, 41 ST Edition
4
e Design and simulation of Steam generation using EES Program
g‘ e Design and simulation of Chilled Water-Cooling Coil using EES Program
§ e  Optimization Analysis Models
ﬁ e Parametric Representation of Thermal Parameters and Properties
e  Optimization process for Heat Exchanger Design
Used in Program | Mechanical Power Engineering Program | Semester | 8
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC 325 . e Lec. Lab Tut Sum | ST MT PE/OE | Final
Air Conditioning | MEC 222 | 3 5 5 0 4 10 30 20 40

Introduction to air conditioning-Psychrometry-Psychrometric processes-Psychrometry of Air
Conditioning Systems- Heating and cooling Load Calculations-Air distribution systems-Air duct
design-Fundamentals of HVAC Control.

Course
Content

References | Faye C. McQuiston, "HVAC Analysis and Design", 6th edition (2004)
R.S. Khurmi and J. K. Gupta, "A textbook of refrigeration and air conditioning"

Laboratory | Heating, cooling, humidification, dehumidification processes using practical software.
Simulation of Controlling devices in air conditioning system.

Used in Program | Mechanical Power Engineering program | Semester | 7

134



Lt Al

Benha University g Auigh) 4,6 /BN
Benha Faculty of Engineerin 314 Tt // \
y g g 2023 (sl Al ja Aay % tﬁggAgé\‘sg
Lo o=
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC Design of Mechatronic Lec. | Lab | Tut Sum | ST MT | PE/OE | Final
331 Systems MEC232 (3 [ T2 o |4 |10 ] 30 | 20 | 40

Modeling hypothesis and mathematical models of complex mechatronics systems. Principle of
operation of various sensors and transducers. Design of control strategies for vehicles and robotic
systems. Adopting and designing different components of a mechatronics system. Microcontrollers
and electrical components, Electromechanical actuators and control, Mechanical components and
mechanisms, Programmable motion control and algorithm development, Closed loop control.
Essential tools for the mechatronics system design using the V-model: MATLAB/SIMULINK,
LabVIEW, PROTEUS VSM, SOLIDWORKS, etc. Case studies of various mechatronics systems.
Control interface of mechatronic systems using MATLAB/LabVIEW.

References e Clarence W. De Silva, 2005, “Mechatronics: An integrated approach”, CRC Press, 2005.

e Alciatore, D. G. and Histand, M.B., Introduction to Mechatronics and Measurement Systems,

McGraw Hill,2003.

e Demonstration and presentation of at least two mechatronic systems.

e Performing some experiments on some basic components.

Using an ADDA card to control two types of systems through a PC, based system.
e Mechatronic control in automated manufacturing

o MATLAB/LabVIEW interface of mechatronic system.

Used in Program | Mechatronics Engineering Program | Semester | 7

Course Content

Laboratory
[ ]

Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria

Lec. Lab Tut Sum ST MT PE/OE | Final
MEC 332 CAD/CAM MEC 215 3 5 5 0 4 10 30 20 40

CAD: Geometric modeling, data exchange and integration, mechanical assembly and drafting,
mechanical tolerance, mechanical stress analysis. CAD/CAM: Process planning and Tool path
generation, integration of CAD/CAM with the production machine. Programming for lathe, drilling
and milling machines, canned cycles, subroutines, Loops, Computer assisted part programming,
DNC, CNC. Group Technology: Part families, part classifications and coding systems, group
technology machine. Computer Integrated Manufacturing: Types of manufacturing systems, types
of CIMS, special manufacturing systems, Flexible Manufacturing Systems (FMS), Manufacturing
Cells.

References e M.P. Groover, E.w. Zimmers, “Computer- Aided Design & Manufacturing”, Prentice-

Hall, Inc, New Jersey, 1984.

Course Content

Laboratory e Make various subroutines/program of different workpieces machining operations in
CNC machine.

Used in Program | Mechatronics Engineering Program | Semester | 8
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC 411 Materials Handling | MEC 3 Lec. | Lab | Tut Sum | ST MT PE/OE | Final
313 2 3 0 5 10 | 30 20 40

Introduction to tool and die design — Basic types and functions of jigs and fixtures (modular,
assembly, welding, inspection, and machining fixtures) — Proper supporting, locating principles,
and clamping features of jigs and fixtures — Conceptual design of jigs and fixtures (for drilling,
reaming, milling, turning, boring etc.) — Different types of dies and their purpose — The steps to
design a die — Different types of presses and press accessories — Considerations of design
€conomics.

References e N. Rudenko, A. Troitsky,1970,” Materials Handling Equipment”, Central Books Ltd; 2Rev Ed edition.

Course
Content

> e Course project and training on design methodologies for the various components under
= study during the course in computer-aided design laboratories.

% o Developing and conducting a preventive maintenance program for materials handling
| equipment.

Used in Program | Mechanical Design & Production Program | Semester | 9
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC 413 Production Aids | MEC 3 Lec. |Lab [Tut [Sum |ST MT | PE/OE | Final
Design 216 2 2 0 4 10 | 30 20 40

Introduction to tool and die design — Basic types and functions of jigs and fixtures (modular,
assembly, welding, inspection, and machining fixtures) — Proper supporting, locating principles,
and clamping features of jigs and fixtures — Conceptual design of jigs and fixtures (for drilling,
reaming, milling, turning, boring etc.) — Different types of dies and their purpose — The steps to
design a die — Different types of presses and press accessories — Considerations of design
€Cconomics.

References e Joshi, Prakash Hiralal. 2010. Jigs and Fixtures. 3rd ed. New York: McGraw Hill Education Limited.

Course
Content

Training on design methodologies for the various components under study during the course in

Laboratory | comnuter-aided design laboratories.
Used in Program | Mechanical Design & Production Program | Semester | 9
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC 415 Machine Tool MEC 2 Lec. | Lab Tut Sum | ST MT PE/OE | Final
Design 311 1 2 1 4 10 30 20 40

General requirements of machine tools and performance nomograms — Standardization of spindle
speeds and feet rates — Layout of speed change gears (application for design of machine tools gear
boxes) — Design of constructional elements (Frames, Sideways, Spindles and bearings, Cutting,
Feed and Control drives) - Hydraulic drives — Vibrations in machine tools.

Course
Content

References | ® N. Acherkan, 2000,"Machine Tool Design™, University Press of the Pacific.

Training on design methodologies for the various components under study during the course, in
Laboratory | computer-aided design laboratories

Used in Program | Mechanical Design & Production Program | Semester | 9
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC | Control Application for MEC 214 | 3 Lec. | Lab | Tut Sum | ST MT | PE/OE | Final
421 Energy Systems 2 2 1 5 10 | 30 20 40

Process control principles and applications, sensors, and actuators. signal conditioning circuits: filters,
instrumentation amplifiers and power circuits. Dynamics and control of real processes: heat exchangers,
boilers, internal combustion engines, turbines, HVAC systems. Experimental and Industrial control
system design, P, PI, PID control design of mechanical power systems. Experimental frequency response.
Steam temperature control, Supervisory predictive control of a combined cycle thermal power plant.
Multivariable power plant control.

B e Damian Flynn, 2003, "Thermal Power Plant Simulation and Control", The Institution of

% Engineering and Technology.

S o Karl J. Astrom, Tore Hagglund, 2009, "PID Controllers”, Tech-lib.

4

- e Steam temperature control

g ¢ Liquid level control

S e Flow control

3 e HVAC control

Used in Program | Mechanical Power Engineering Program | Semester | 9

Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC . Lec. Lab Tut Sum | ST MT PE/OE | Final
423 TurbomaChlnery MEC 221 3 2 2 0 4 10 30 20 40

Introduction to turbo machines (definition, basic equation, similarity analysis)— Flow analysis (one-

= dimensional fluid flow in turbo machines, two dimensional cascades in turbo machinery, and three

2 dimensional flow) —Types of pumps, fans, turbines and compressors: General selection criteria and

3 charts - Machines in series, Machines in parallel —Thermal and hydraulic design and analysis of pumps,
@ fans, turbines and compressors — Selection & Installation requirements as per Manufacturer’s

3 Catalogues (air compressors, domestic water pumps, chilled water pumps, centrifugal fans, axial fans,
o etc.) - Vibration and Noise problems and solutions — control of turbomachinery in various application -

best practices in operation - Maintenance — Troubleshooting.

o e Fundamentals of Turbo machinery William W. Peng Wiley

% e Hydraulic and compressible flow turbomachiners. A Sayers 1990.

% e Basic Fluid Mechanics and Fluid Machines Husain el al, 2008

04

> e Measuring the performance of pelton wheel at different deflection angle and flow rate

2 e Measuring the performance of the Frances turbine at different inlet angle and flow rate

:g e Measuring the pump performance

3 e Measuring the generated forces from moving fluid (impact of jet)
Used in Program | Mechanical Power Engineering program | Semester | 9
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC 425 . Lec. Lab Tut Sum | ST MT PE/OE | Final
Power Stations MEC 322 | 2 1 5 0 3 10 30 20 40

Co-Generation Plants, Combined Cycles, Heat Recovery Boilers, Efficiency of Combined Cycles,
Performance Characteristics of Power Stations, Heat Rate and Incremental Rate, Optimum Load
Division Among Power Generation Units, Control of the Steam Generators, Convection and
Radiant Type Superheaters, Governing of Steam Turbines, Steam Partial Admission and Full
Admission, Load Frequency Characteristics, Speed Regulation, Parallel Operation, Lubrication
Systems, Protection and Tripping Systems, Start-Up and Shut Down Procedures, Procedure of
Meeting the Power Demands: Adding Peaking Load Units, Connection between Zones of
Different Longitudes, Energy Storage.

References o El-Wakil M. M., Power Plant Technology, McGraw Hill, 1984

e Gill A. B., Power Plant Performance, Butterworth, 1984

Course Content

Laboratory e Simulation work and virtual laboratories of plants and cycles.

Used in Program | Mechanical Power Engineering program | Semester | 9

Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC Embedded System MEC 2 Lec. | Lab | Tut Sum | ST MT | PE/OE | Final
431 Design 214 1 2 1 4 10 | 30 20 40

Fundamentals of embedded system hardware and firmware. Embedded processor selection, glue logic,
circuit design, circuit layout, circuit debugging, development tools, firmware architecture, firmware
design, and firmware debugging. Microcontrollers family, architecture of microcontroller, wire wrapped
microcontroller board. Development of embedded software using C language. The students will be able
to grasp the main principles of embedded system design and understand the concept of hardware-
software co-design.

e Embedded systems design with the Atmel AVR microcontroller, Barrett, Steven F., and Steven

Course
Content

% Frank Barrett, Morgan & Claypool Publishers, 2010.

% o AVR Microcontroller and Embedded Systems, Mazidi, The. Pearson India, 2010.
e Testing of microcontrollers 10 pins

- e Generation of different signals using Microcontroller.

% e Microcontroller interface with sensors.

9 o Microcontroller interface with actuators and motors (DC and servo motors)

g e Microcontroller interface with peripheral devices and communication.
o Digital function implementation using digital blocks

Used in Program | Mechatronics Department | Semester | 9
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC Programmable Logic ELE 204 3 Lec. |Lab | Tut | Sum | ST MT | PE/OE | Final
433 Controllers 2 2 0 4 10 30 20 40

Basic theory and applications of programmable logic controllers (PLCs). Processor units, numbering
systems, memory organization, relay type devices, timers, counters, data manipulators, and
programming. Explain the architecture and operation of industrial PLC's. Integration of PLCs with
electro-mechanical systems. Develop, troubleshoot, test, and optimize PLC programs. Use of industrial
data monitoring and supervision systems. Networking, building simple supervisory control and data
acquisition (SCADA) system integrated with a PLC for sequential control problems.

o Dag H. Hanssen, Programmable Logic Controllers: A Practical Approach to IEC 61131-3 using

CoDeSys, 2015, Wiley.

e Program logic functions in PLC's using both graphical and text-based languages
e Use timers, counters, and shift-registers to achieve sequential functionality

Refer
ences

P
2 e Monitoring and Control of filling a tank
_c% e Case study project to solve problems encountered in industry
— e Examine a communication protocol used with PLC's
e Hybrid boat control system
Used in Program | Mechatronics Department | Semester | 9
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC 435 Artificial Intelli ELE 404 3 Lec. Lab Tut Sum ST MT PE/OE Final
rtificial Intelligence > 5 0 4 10 | 30 20 40
Introduction to intelligent control methods. Design of simple intelligent controllers. Basics of
= Artificial intelligence, Fuzzy set theory, Fuzzy logic, Fuzzy reasoning, Fuzzy controllers, Fuzzy PID
2 control. Introduction to Neural networks, perception model, classification problem, multilayer
8 networks, Feed forward networks, back propagation learning algorithms, recurrent networks, radial
@ basis networks, neural network control. Neuro-fuzzy systems, introduction to optimization methods
§ such as swarm optimizations and colony.
o

References | ¢ Y. Sinand C. Xu, Intelligent Systems: Modeling, Optimization, and Control, CRC Press, 2008
Jinkun, Liu, “Intelligent Control Design and MATLAB Simulation”

e Design a fuzzy controller for the system using MATLAB/LabVIEW

e Design a neural controller for simple control system using MATLAB/LabVIEW

e Training a multilayer perceptron with the MATLAB/LabVIEW Neural Networks Toolbox
Investigate the performance of a neural network on the 2D XOR problem

e Fuzzy model reference learning control for a tanker ship

e Train Convolutional Neural Network for Regression using MATLAB/LabVIEW

Laboratory
[ ]

Used in Program | Mechatronics Department | Semester | 9
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
Finite Element Lec. | Lab Tut Sum | ST MT PE/OE | Final
MEC 31x1 Analysis MEC216( 3 [ 1o [2 |4 |30 |3 | o | 40

Course
Content

Basic principles of continuum mechanics and finite element methods, modern application to
solution of practical problems in solid, structural, and fluid mechanics, heat and mass transfer,
other field problems. Kinematics of deformation, strain and stress measures, constitutive relations,
conservation laws, virtual work, and variation al principles. Discretization of governing equations
using finite element methods. Solution of central problems using an existing general-purpose
finite element analysis program, Course project.

References e Chandraputla T.R., and Belegundu A.D., “Introduction of Finite Element in Engineering”,
Prentice Hall of India, Fourth Edition, 2012,
Used in Production Department (Product Design) Semester 7:9
Program
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC 31x2 | Product Design and | MEC 3 Lec. Lab Tut Sum | ST MT PE/OE | Final
Development 215 2 0 2 4 30 30 0 40
Course Product development and design processes and methods, including product specifications, concept
Content | development, engineering drawings, design for prototyping, and manufacturing.
References e Karl T Ulrich and Stephen D Eppinger, "Product Design and Development”, Tata
McGraw Hill, Fifth Edition, 2011
Used in Program | Production Department (Product Design) | Semester | 7:9
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC Failure Analysis MEC 3 Lec. Lab Tut Sum | ST MT PE/OE | Final
31x3 31x1 2 0 2 4 30 | 30 0 40
MEC
32x2
Functional and structural failures. Tribological surface failure, abrasive, adhesive, fatigue wear,
3 g fretting and corrosive wear. Design against wear. Modes of bulk failures, excessive deformation,
3 ‘g‘ buckling, yielding, plastic instability, creep, and creep rupture. Incremental collapse, fracture
ONE} mechanics and crack propagation. Damage-tolerant design. Identification and detection of failures.
Applications to some mechanical components. Case studies. Course project.
References «  W.F. Hosford, Mechanical Behavior of Materials, Cambridge University Press, 2009.
« W.D. Callister, Jr., D.G. Rethwisch, Materials Science and Engineering: An Introduction, John
Wiley & Sons, 2009.
Used in Program | Production Department (Product Design) | Semester | 7:9
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC 31x4 | Design of MEC 3 Lec. |Lab | Tut | Sum | ST MT | PE/OE | Final
Experiments 31x1 2 0 2 4 30 | 30 0 40
MEC
32x2

Principles of experimental design. Randomized complete block designs. Latin square and Greco-
Latin square designs. General factorial designs. 2k Factorial designs. Response surface
methodology and robust design. Planning, performing, and analyzing industrial experiments

Course
Content

References | Montgomery, Douglas C. "Design and analysis of experiments"”, 8th Edition, John Wiley &
Sons, 2017.

George E. P. Box, J. Stuart Hunter and William G. Hunter. "Statistics for Experimenters:
Design, Innovation and Discovery".

Used in Program | Production Department (Product Design) | Semester | 7:9
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC 31x5 Tribology MEC 3 Lec. Lab Tut Sum | ST MT PE/OE | Final
31x1 2 0 2 4 30 30 0 40
MEC
32x2

Surface topography, Nature of surface and contacts, Viscosity and Rheology, Methods of
fluid-film formation, Friction mechanism, Mechanisms of wear, Plain bearing materials,
Bearing surface coatings and treatments, Wear resistant materials, Rolling bearing materials,
Gear materials, Friction materials, Properties of friction materials, Mineral oils, Synthetic
oils, Greases, Solid lubricants and coatings, Selection of lubricant types, Plain bearing
lubrication, Rolling bearing lubrication, Gear and chain lubrication, Selection of bearing type
and form, Selection of journal bearing, Selection of thrust bearing, Pressure-fed fluid film
bearings, Grease, wick, and drip-fed lubricated journal bearings, Dry rubbing bearings, Plain-
thrust bearings, Profiled-pad thrust bearings, Tilting-pad thrust bearing, Plain bearings form
and installation, Mechanical seals, Selection of seals, Wear-resistant parts, (material
selection), course project and computer applications

References Jamal, Takadoum, “Materials and Surface Engineering in Tribology”, Wiley Publications,

Course Content

2008.
Used in Program | Production Department (Product Design) | Semester | 7:9
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC 41x6 Special Topics in MEC 3 Lec. Lab Tut Sum | ST MT PE/OE | Final
Mechanical Design ’K‘/}éé 2 0 2 4 30 | 30 0 40
32x2

Students study one or more topics in Mechanical Design Engineering that are not covered by other
program courses and/or that present recent or advanced development of interest to mechanical
engineers. Course project.

Course
Content

Karl T. Ulrich and Steven D. Eppinger,"Product Design and Development”, (the third edition),,
the McGraw-Hill Companies, Inc

Used in Program | Production Department (Product Design) | Semester | 7:9

References
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC 41x7 | Pressure Vessels MEC 3 Lec. Lab Tut Sum | ST MT PE/OE | Final
and Piping 31x1 2 0 2 4 30 | 30 0 40
MEC
32x2

Introduction to ASME Boiler, Pressure Vessels, and Piping Codes. Section VIII Divs. 1 and 2.
B31 code series. Material selection. Basic principles in design. Types of loads. Failure theories.
Design for internal and external pressure. Design of end closures with various geometries.
Design of openings and nozzles. Fabrication requirements. Non-destructive examination and
testing. Piping stress and flexibility analyses, design and selection of piping supports. Computer
implementation of general-purpose software packages. Course project.

Course Content

References | Wingate, James A - Applying the ASME codes _ plant piping and pressure vessels (2007,
ASME Press)

Used in Program | Production Department (Product Design) | Semester | 7:9
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC Ergonomics and MEC 3 Lec. | Lab | Tut Sum | ST MT | PE/OE | Final
41x8 Human Factor 313 2 0 2 4 30 30 0 40

Introduction to Occupational Biomechanics. Review of kinematics and kinetics. Anthropometry.
Mechanical work-capacity evaluation. Bioinstrumentation for Occupational Biomechanics.
Biomechanical models. Methods of classifying and evaluating manual work. Manual material
handling limits. Biomechanical considerations in machine control and workplace design. Hand tool
design guidelines. Guidelines for seated work.

Introduction to human factors engineering. Muscular work. Nervous control. Work efficiency. Body
size and anthropometrics. Workstation design. Heavy work. Handling loads. Man-machine systems.
Mental activity. Fatigue. Stress and boredom. Vision and lighting. Noise and vibration.

Henry H Bednar, “Pressure vessel Design Hand book”, CBS publishers and distributors

References | J- Phillip Ellenberger, “Pressure Vessels: ASME Code Simplified”, ASME.

Smith P, “Fundamentals of Piping Design”, Elsevier

Course Content

Used in Program | Production Department (Product Design) | Semester | 7:9
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC Computer |ntegrated MEC 3 Lec. Lab Tut Sum | ST MT PE/OE | Final
41x9 Manufacturing ﬁ/}éé 2 0 2 4 30 | 30 0 40
32x2
- CIM introduces the basic concepts and procedures of CIM production as well as the main components
|5 and devices in a CIM cell. Students learn about all the aspects of a CIM production cycle, from
S customer order and inventory control, through automated manufacturing of materials into finished parts,
g to quality inspection and final delivery. It covers the integration of: Computer Aided Design (CAD),
< Computer Aided Process Planning (CAPP), and Computer Aided Manufacturing (CAM); Integrating
8 robotic systems such as Automated Guided Vehicles (AGV) and robotic arms into manufacturing
systems and use of Flexible Manufacturing Systems (FMS). Use of CIM software
@ e Radhakrishnan.P, Subramanyan.S and Raju.V, “CAD/CAM/CIM”, New Age International
§ Publishers, 2nd edition 2008.
R o Alavudeen.A and Venkateshwaran. N, “Computer Integrated Manufacturing”, PHI Learning Private
4 Limited, 2010.
Used in Program | Production Department (Product Design) | Semester | 7:9
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC 41x10 Process Control MEC 3 Lec. | Lab | Tut Sum | ST MT PE/OE | Final
31x1 2 0 2 4 30 | 30 0 40
MEC
32x2

Course
Content

Identification and control methods applicable to processes. Read P&I diagrams, identify control
loops, and tune industrial controllers including robot arms. The cascade controllers, feed forward
controllers, control design of time-delay processes, internal model control, two-degree of
freedom controllers, hybrid controllers, introduction to model predictive control, implementation
of industrial controllers, introduction to nonlinear controllers.

Dumitru Popescu, Amira Gharbi, Dan Stefanoiu, Pierre Borne, 2017, "Process Control

SEEENEES Design for Industrial Applications”, John Wiley & Sons, Inc
Used in Program | Production Department (Product Design) | Semester | 7:9
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC 41x11 | Sheet Metal MEC 3 Lec. | Lab Tut Sum | ST MT PE/OE | Final
processes and 31x1 2 0 2 4 30 | 30 0 40
design MEC
32x2

Course
Content

Review of Sheet metal industry applications, Sheet Metal Properties, Deformation of sheet
metals, Simple Stamping Analysis, Deep Drawing Die design, Sheet metal shearing and bending,
Non-Conventional Sheet metal processes. Die design: Standard parts, progressive and compound
dies, Mechanical and Hydraulic Presses selection-CNC punch presses. Course project

Vukota Boljanovic,2004, "Sheet Metal Forming Processes and Die Design”, Industrial Press

References Inc
Used in Program | Production Department (Product Design) | Semester | 7:9
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC Lec. Lab Tut Sum | ST MT PE/OE | Final
MEC 41x12 Material sglectlon in | 31x1 3 2 0 2 4 30 30 0 40
Design MEC
32x2
Course Classification of all engineering material; Materials properties; Performance indices; Materials

Content | selection charts; Performance indices with geometry factors; Case studies.

References

M.F. Ashby, Materials Selection in Mechanical Design, Butterworth-Heinemann, 5th Ed.,
2017 (ISBN-13: 978-0081005996)

Engineering Design: A Materials and Processing Approach, George E. Dieter, McGraw-Hill

Used in Program

| Production Department (Product Design) | Semester | 7:9
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC Lec. | Lab Tut Sum | ST MT PE/OE | Final
MEC : ; 31x1 2 0 2 4 30 | 30 0 40
41x14 Mechanism Design MEC 3
32x2
- Introduction and basic concepts, Mechanisms and structures, Number synthesis, Paradoxes, Isomers,
§ Linkage transformation, Intermittent motion, Inversion, Function path and motion generation
S Graphical synthesis of planar mechanisms: Two-position synthesis, Three-position synthesis, Quick-
g return mechanisms, Coupler curves, Analytical synthesis of planar mechanisms, Optimal planar
g mechanism synthesis, Analytical synthesis of simple toggles, Introduction to spatial mechanism
S8 synthesis, simulation using Computer Graphics and Matlab Software and case studies. Course
project.
References | Tilman Borgers, 2015, "An Introduction to the Theory of Mechanism Design”, Oxford
Used in Program | Production Department (Product Design) | Semester | 7:9
Code Course Title Pre- | CH Ct. Hr. Assessment Criteria
req
MEC Advanced Composite MEC 3 Lec. |Lab | Tut | Sum | ST MT | PE/OE | Final
3lyl Materials 218 2 0 2 4 30 | 30 0 40

Stress and strain analysis of continuous fiber composite materials. Orthotropic elasticity, lamination
o & | theory, failure criterion, fiber-matrix interfacial features and interactions. Manufacturing and

2 £ | processing techniques of metal-, polymer-, and ceramic-matrix composites; Design philosophies, as
8 S | applied to structural polymeric composites. Design considerations related to manufacturing
techniques; non-destructive testing of composite structures.

LOUIS A PILATO, Michael J. Michno, 1994, "Advanced Composite Materials", Springer,
References | Berlin, Heidelberg

Used in Production Department (Manufacturing & Materials) Semester 7:9
Program
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC 31y2 Manufacturing | MEC 3 Lec. | Lab | Tut Sum | ST MT | PE/OE | Final
Systems 214 2 0 2 4 30 30 0 40

Basic principles, NC machines, Numerical control, and industrial robotics. Group technology
and flexible manufacturing systems. Production lines, Machining centers, High speed
machining. Manufacturing engineering, Process planning, Problem solving and continuous
improvement, Concurrent engineering design for manufacturability, Production planning and
control, Introduction to Quality control.

e George Chryssolouris, 2006, "Manufacturing Systems: Theory and Practice™, Springer

Course
Content

RS Science Inc.
Used in Production Department (Manufacturing & Materials) Semester 7:9
Program
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria

MEC 31y3 Process Control MEC 3 Lec. | Lab Tut Sum | ST MT PE/OE | Final
31yl 2 0 2 4 30 | 30 0 40
MEC
31y2

Identification and control methods applicable to processes. Read P&I diagrams, identify control
loops, and tune industrial controllers including robot arms. The cascade controllers, feed forward
controllers, control design of time-delay processes, internal model control, two-degree of freedom
controllers, hybrid controllers, introduction to model predictive control, implementation of
industrial controllers, introduction to nonlinear controllers.

Course
Content

Dumitru Popescu, Amira Gharbi, Dan Stefanoiu, Pierre Borne, 2017, "Process Control Design for
Industrial Applications”, John Wiley & Sons, Inc

Used in Program | Production Department (Manufacturing & Materials) | Semester | 7:9

References

Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC 31y4 Welding MEC 3 Lec. | Lab | Tut Sum | ST MT | PE/OE | Final
Technology 31yl 2 0 2 4 30 30 0 40
MEC
31y2

Metal Welding Definition, Welding Joints, Welding Standards, Welding Symbols, Fusion
Welding Processes, Solid State Welding Processes, High Energy Welding Processes, Heat Flow
in Metal Welding, Chemical Reactions & Fluid Flow in Arc Welding, Solidification of Fusion
Zone, Weldability & Cracking Susceptibility, Welding Defects, and Inspection of Welded Joints.
Advanced welding operations: Laser welding, Electron beam welding, Friction stir welding of
different alloys and post weld heat treatment and dissimilar materials, Ultrasonic welding (USW).

Course Content

Rererencecis| J. Paulo Davim, 2021, Welding Technology, Springer Nature Switzerland

Used in Program | Production Department (Manufacturing & Materials) | Semester | 7:9

Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC 31y5 Casting Processes MEC 3 Lec. | Lab Tut Sum | ST MT PE/OE | Final
31y1 2 0 2 4 30 | 30 0 40
MEC
31y2

Metal casting technology: Introduction, Solidification processing, Liquid metals, Principles of
solidification, Primary (wrought) and casting, Metals and alloys, Production of primary metals,
Production of shaped casting, Patterns, Molding techniques: Molding techniques and dynamics,
Melting procedures and equipment, Design considerations, Structure, Properties and defects of
casting, Casting process selection, Computer applications in metal casting, Quality control in
casting, advanced casting processes.

e Sahoo, Mahi, and Sudhari Sahu, 2014, “Principles of Metal Casting”, 3rd ed. New York:

McGraw-Hill Education.

Course
Content

References

Used in Program | Production Department (Manufacturing & Materials) | Semester | 7:9
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC Lec. Lab Tut Sum | ST MT PE/OE | Final
MEC 41y6 | Powder Metallurgy ﬁjéé 3 2 0 2 4 30 30 0 40
31y2

Course
Content

Powder preparation, rapid-solidification processing principles, powder characterization, theory of
compaction, sintering, full-density processing, powder metallurgy component design, compact
characterization, application of powder metallurgy processing to structural, electrical, magnetic,
and biomedical components.

Powder Metallurgy: Science, Technology, and Materials, Anish Upadhyaya, Gopal Shankar

RECIAeEE Upadhyaya, CRC Press,2011.
Used in Program | Production Department (Manufacturing & Materials) | Semester | 7:9
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC 41y7 Polymers MEC 3 Lec. Lab Tut Sum | ST MT PE/OE | Final
Engineering & 31yl 2 0 2 4 30 | 30 0 40
Manufacturing MEC
31y2
Course Enginez_aring ana!ysis and des:ign technique_zs fqr synthetic poly_mer_s. Tregtment of mater?als
properties selection, mechanical characterization, and processing in design of load bearing and
Content environment-compatible structures are covered.
Fundamentals of Composites manufacturing: Materials, Methods, and Applications by Dr. A.
References | Brent Strong Society of manufacturing Engineers, 2nd Edition, 2007, ISBN 13: 978-087263854-9.

Anil Kumar, Rakesh K. Gupta, Fundamentals of Polymer Engineering, Third Edition,20

Used in Program | Production Department (Manufacturing & Materials) | Semester | 7:9
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC 41y8 Special Topics in MEC 3 Lec. Lab Tut Sum | ST MT PE/OE | Final
Materials ﬁ/}gé 2 0 2 4 30 | 30 0 40
Engineering 31y2
Nanomaterials (characteristics, fabrication, and application), Magnetic Materials (types,
Course characteristics, fabrication and application), Coating materials (metallic, organic, ceramics and
Content nanocomposite coating), Advanced and smart materials such as photovoltaic solar cells materials
...etc.
References Some selected scientific research in the field.

Used in Program

| Production Department (Manufacturing & Materials) | Semester | 7:9
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria

MEC Lec. Lab Tut Sum | ST MT PE/OE | Final
MEC Computer Integrated | 31y1 3 2 0 2 4 30 | 30 0 40

41y9 Manufacturing ?IE/lEg

Y.
Product Cycle and CAD/CAM, Automation and CAD/CAM, Programming for lathe, drilling and
milling machines. Computer assisted part programming, DNC, CNC. Industrial robotic applications.
Computer aided process planning: Retrieval type process planning systems, generative process
planning systems, machinability data systems, computer generated time standard. Types of
manufacturing systems, types of CIMS, special manufacturing systems, Flexible Manufacturing
Systems FMS, Manufacturing Cells, Course project.

Course Content

e Alavudeen.A and Venkateshwaran.N, “Computer Integrated Manufacturing”, PHI Learning Private

References Limited, 2010.

Used in Program | Production Department (Manufacturing & Materials) | Semester | 7:9

Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC 41y10 Special Topics in MEC Lec. Lab Tut Sum | ST MT PE/OE | Final
i 31yl
Manufacturing MEC 2 0 2 4 30 30 0 40
31y2

The course covers advanced topics in manufacturing of relevance to emerging technologies. The
topic may include flexible manufacturing systems, reverse engineering and prototyping, integrated
manufacturing, manufacturing intelligence, 3-D printing, Additive manufacturing, The course
includes independent research project on advanced manufacturing processes.

Course
Content

M.P. Groover, Fundamentals of Modern Manufacturing, 6th edition. John Wiley & Sons, Inc.
ISBN: 978-1119128694.

Used in Program | Production Department (Manufacturing & Materials) | Semester | 7:9

References

Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC Lec. Lab Tut Sum | ST MT PE/OE | Final
MEC Sheet Metal processes | 31yl 3 2 0 2 4 30 | 30 0 40
41y12 and design MEC
31y2

Review of Sheet metal industry applications, Sheet Metal Properties, Deformation of sheet metals,
Simple Stamping Analysis, Deep Drawing Die design, Sheet metal shearing and bending, Non-
Conventional Sheet metal processes. Die design: Standard parts, progressive and compound dies,
Mechanical and Hydraulic Presses selection-CNC punch presses. Course project

Course
Content

Reference e Alan Weatherall, Computer Integrated Manufacturing From fundamentals to
S implementation, 1988 Elsevier Ltd.

Used in Program | Production Department (Manufacturing & Materials) | Semester | 7:9
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC | Design of Experiments | MEC 3 Lec. [Lab | Tut |Sum |ST |MT |PE/OE | Final
41y13 31yl 2 0 2 4 30 | 30 0 40

MEC

31y2
c Principles of experimental design. Randomized complete block designs. Latin square and Greco-Latin
C:#tr;esr?t square designs. General factorial designs. 2k Factorial designs. Response surface methodology and

robust design. Planning, performing, and analyzing industrial experiments.
Montgomery, Douglas C. "Design and analysis of experiments”, 8th Edition, John Wiley & Sons, 2017.

George E. P. Box, J. Stuart Hunter and William G. Hunter. "Statistics for Experimenters: Design, Innovation and
Discovery".

Referenc
es

Used in Program | Production Department (Manufacturing & Materials) | Semester | 7:9

Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC 41y14 Ergonomics and MEC 3 Lec. | Lab Tut Sum | ST MT PE/OE | Final

Human Factor 313 2 0 2 4 30 30 0 40
Introduction to Occupational Biomechanics. Review of kinematics and kinetics. Anthropometry. Mechanical
work-capacity evaluation. Bioinstrumentation for Occupational Biomechanics. Biomechanical models.
Methods of classifying and evaluating manual work. Manual material handling limits. Biomechanical
considerations in machine control and workplace design. Hand tool design guidelines. Guidelines for seated
work.
Introduction to human factors engineering. Muscular work. Nervous control. Work efficiency. Body size and
anthropometrics. Workstation design. Heavy work. Handling loads. Man-machine systems. Mental activity.
Fatigue. Stress and boredom. Vision and lighting. Noise and vibration.

Sanders and McCormick, Human Factors in Engineering and Design, 7th Edition, McGraw

Hill, ISBN # 978-0070549012).

Used in Program | Production Department (Manufacturing & Materials) | Semester | 7:9

Course Content

References

Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC Industrial Information | MEC 3 Lec. |Lab | Tut | Sum | ST MT | PE/OE | Final
41y15 systems 31yl 2 0 2 4 30 | 30 0 40
MEC
31y2

General concepts. Values and attributes of information. Different types of information systems.
Concepts of managerial information systems. Emphasis on analysis, design, and development of
industrial information systems. Developing information systems by using microcomputers.
References | Thomas Boucher, Ali Yalcin - Design of Industrial Information Systems (2006, Elsevier)

Used in Program | Production Department (Manufacturing & Materials) | Semester | 7:9

Course
Content
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC Artificial Intelligence ELE 3 Lec. |Lab |Tut |Sum |ST |MT | PE/OE | Final
41y16 434 2 0 2 4 30 | 30 0 40

Basics of intelligent control. Design of simple intelligent controllers. Basics of Artificial intelligence, Fuzzy
set theory, Fuzzy logic, Fuzzy reasoning, Fuzzy controllers, Fuzzy PID control. Introduction to Neural
networks, perception model, classification problem, multilayer networks, Feed forward networks, back
propagation learning algorithms, recurrent networks, radial basis networks, neural network control. Neuro-
fuzzy systems, Introduction to optimization methods such as swarm optimizations and ants colony.

References

Russell, Stuart, and Peter Norvig. "Artificial intelligence: a modern approach."4th Edition (2020).

Used in Program | Production Department (Manufacturing & Materials) | Semester | 7:9
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
Industrial MEC Lec. | Lab | Tut Sum | ST MT | PE/OE | Final
MEC 31z1 Automation 214 S J2 o 2 4 30 /0] 0 |40
= Introduction to industrial automation: mechanization versus automation, advantages of automation,
IS application of automation, types of automation, automation system structure. Sensor types and selection.
S Actuator types & selection, Programmable Logic Controllers (PLC): introduction, hardwired ladder diagram,
g PLC programming and hardware fundamentals.
2 Supervisory control and data acquisition: introduction, fundamental principles, hardware and software,
3 modern applications of SCADA systems. Distributed Control Systems (DCS): introduction, fundamental
O principles, modern applications of DCS.
References | Chanchal Dey, Sunit Kumar Sen, 2020, "Industrial Automation Technologies”, CRC Press.
Used in Program | Production Department (Industrial & Management) | Semester | 7:9
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
Motion and time Lec. | Lab Tut Sum | ST MT PE/OE | Final
MEC 3122 study MEC2141 3 [ To |2 [4 |30 |3 | 0 | 40
Course Introduction to Productivity, Factors affecting on productivity, Productivity Measurements,
Productivity Improvement Techniques, Work Study, Method Study, Motion Study, Work
Content .
Measurement, Time Study
References e Benjamin w. Niebel, "motion and time study ".
Used in Program | Production Department (Industrial & Management) | Semester | 7:9
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC Lec. Lab Tut Sum | ST MT PE/OE | Final
. 2 2 4 4
MEC 31z3 Quality Control 3121 3 0 30 30 0 0
MEC
31z2
History of quality control Quality definitions and concepts, Process capability analysis, Theory of
Course control charts, Statistical control charts for attributes, Statistical control charts for variables,
Content Acceptance sampling: Principles and concepts, Acceptance sampling by attributes, Acceptance
sampling by variables.
Montgomery, Douglas C. "Introduction to statistical quality control”,8th Edition. John Wiley &
References

Sons, 2020.

Used in Program

| Production Department (Industrial & Management) | Semester | 7:9
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC 31z4 | Lean Manufacturing MEC 3 Lec. | Lab Tut Sum | ST MT PE/OE | Final
Systems 31z1 2 0 2 4 30 30 0 40
MEC
3172
- Fundamentals of lean manufacturing principles. Toyota house, seven wastes, Push verse Pull
5 5 systems and JIT, Kanban system, Kanban size and number, CONWIP. Value stream mapping: How
3 § to construct the current state map, improvement tools Kaizen, Poka-a-Yoke, 5S. Takt /mealculations
© O | and production leveling.
e Lonnie Wilson, “How to Implement Lean Manufacturing”, McGraw-Hill Professional; 1 edition,
eferences

2009

Used in Program

| Production Department (Industrial & Management) | Semester | 7:9

Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC 3125 Industrial Market MEC 3 Lec. Lab Tut Sum | ST MT PE/OE | Final
analysis 31z1 2 0 2 4 30 | 30 0 40
MEC
31z2
- Supply chain metrics, primary tradeoffs in making supply chain decisions, and basic tools for
& § effective and efficient supply chain management, production planning and inventory control, order
35S fulfillment and supply chain coordination. It will also investigate topics such as global supply chain
©o design, logistics, and outsourcing, several other recent supply chain innovations.
et Zimmerman, A. & Blythe, J, Business to Business Marketing Management: A Global Perspective,
ererences

third edition.

Used in Program

| Production Department (Industrial & Management) | Semester | 9

Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC 41z6 | Advanced Operations MEC 3 Lec. |Lab | Tut | Sum | ST MT | PE/OE | Final
Research 316 2 0 2 4 30 | 30 0 40
Course Non-linear programming. Dynamic programming. Inventory models. Waiting line models. Markov
Content | analysis. Introduction to Game theory. Applications in industrial, service and public systems
References | Hamdy A. Taha, “Operations Research — An Introduction” 10th Edition, 2017.

Used in Program

| Production Department (Industrial & Management) | Semester | 9
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC Lec. Lab Tut Sum | ST MT PE/OE | Final
Computer Integrated 31z1 2 0 2 4 30 | 30 0 40

MEC 4129 Manufacturing MEC 3

3172

Product Cycle and CAD/CAM, Automation and CAD/CAM, Programming for lathe, drilling and
milling machines. Computer assisted part programming, DNC, CNC. Industrial robotic applications.
Computer aided process planning: Retrieval type process planning systems, generative process
planning systems, machinability data systems, computer generated time standard. Types of
manufacturing systems, types of CIMS, special manufacturing systems, Flexible Manufacturing
Systems FMS, Manufacturing Cells, Course project.

Course Content

Alavudeen.A and Venkateshwaran.N, “Computer Integrated Manufacturing”, PHI Learning Private
References | | imited, 2010.

Used in Program | Production Department (Industrial & Management) | Semester | 7:9
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC MEC Lec. Lab Tut Sum | ST MT PE/OE | Final
41712 Facilities Planning 31z1 3 2 0 2 4 30 30 0 40
and Design MEC
31z2

Fundamentals of facilities planning. Facilities design. Flow, space, and activity relationships.
Course | Material handling systems. Layout planning models. Warehouse operations. Quantitative facilities
Content | planning models. Preparing, presenting, implementing and maintaining facilities plan.

References | Tompkins, J. A, Facilities Planning (4th ed.). Hoboken, NJ: John Wiley & Sons, Inc., 2010

Used in Program | Production Department (Industrial & Management) | Semester | 7:9
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC Ergonomics and Human MEC 3 Lec. | Lab | Tut | Sum | ST MT | PE/O | Final
41713 Factor 313 E
2 0 2 4 30 30 0 40

Introduction to Occupational Biomechanics. Review of kinematics and kinetics. Anthropometry. Mechanical
work-capacity evaluation. Bioinstrumentation for Occupational Biomechanics. Biomechanical models. Methods of
classifying and evaluating manual work. Manual material handling limits. Biomechanical considerations in
machine control and workplace design. Hand tool design guidelines. Guidelines for seated work. Introduction to
human factors engineering. Muscular work. Nervous control. Work efficiency. Body size and anthropometrics.
Workstation design. Heavy work. Handling loads. Man-machine systems. Mental activity. Fatigue. Stress and
boredom. Vision and lighting. Noise and vibration.

Refere | Sanders and McCormick, Human Factors in Engineering and Design, 7th Edition, McGraw Hill, ISBN
nces | # 978-0070549012).

Used in Program | Production Department (Industrial & Management) | Semester | 7:9

Course Content
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC Lec. Lab Tut Sum | ST MT PE/OE | Final
Design of 31z1 2 0 2 4 30 30 0 40
MEC 41214 Experiments MEC 3
31z2
Course Principles of experimental design. Randomized complete block designs. Latin square and Greco-
Content Latin square designs. General factorial designs. 2k Factorial designs. Response surface

methodology and robust design. Planning, performing, and analyzing industrial experiments.
Montgomery, Douglas C. "Design and analysis of experiments", 8th Edition, John Wiley & Sons, 2017.

References | George E. P. Box, J. Stuart Hunter and William G. Hunter. "Statistics for Experimenters: Design, Innovation
and Discovery".

Used in Program | Production Department (Industrial & Management) | Semester | 7:9
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC 32x1 Introduction to MEC 222 3 Lec. | Lab Tut Sum | ST MT PE/OE | Final
Renewable Energy 2 0 2 4 30 | 30 0 40

Introduction. Different Sources of Energy - Solar Energy. Availability of Solar Energy
Collection of Solar Energy. Solar Energy Systems. Wind Energy. Characteristics of Wind.
Wind Turbine Theory. Wind Energy Conversion Systems. Biomass Energy. Production of
Biomass Gases. Systems and Tools for Energy Production from Biomass - Geothermal Energy:
types of geothermal energy, vapor dominated system, liquid dominated system, petro-thermal
system. Systems Design of Energy Saving systems.

References | Kaltschmitt M., Streicher W., Wiese A., Renewable Energy, Springer London, Limited, Jun 1, 2007.

Course
Content

Tiwari G. N., and Ghosal M. K., Renewable Energy Resources: Basic Principles And Applications -
Morgan & Claypool, 2005

Used in Program | Mechanical Power Engineering - Sustainable & Renewable Semester 7

Energy
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC Hydroelectric Energy MEC 3 Lec. | Lab | Tut Sum | ST MT | PE/OE | Final
32x2 Systems 221 2 0 2 4 30 | 30 0 40

Introduction and Status of Hydropower, Physical and Technical Basics of Hydropower, Hydropower
Resource, Categories of hydropower Plant, Components of Hydropower Plants, Large Hydropower
Plants: Dams and Barrages, Hydraulic Turbines: Types and Operational Aspects. Generators. Small
Hydropower. Use of Ocean Energies, Economics of Hydropower Plants, Outlook for Hydropower

Course
Content

¢ Hermann-Josef Wagner, Jyotirmay Mathur, 2011, "Introduction to Hydro Energy Systems",
Springer Nature Switzerland

o Paul Breeze, 2018, "Hydropower”, Academic Press

References

Used in Program | Mechanical Power Engineering - Sustainable & Renewable Semester 7
Energy
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC 32x3 MEC Lec. Lab Tut Sum | ST MT PE/OE | Final
Wind Energy System | 32x1 3 2 0 2 4 30 30 0 40
Design MEC
32x2

Geophysics of wind resources; aerodynamics of horizontal-axis wind turbines; wind turbine
performance; design loads; conceptual design of horizontal-axis wind turbines; blade design and
its optimization; materials properties and materials selection; mechanical design and safety
factors; wind turbine control; installation; wind farms; electrical systems for wind turbines, Wind

Turbine Acoustics.

Course
Content

References e Gary L. Johnson, 1985, "Wind Energy Systems", Prentice-Hall
Used in Program | Mechanical Power Engineering - Sustainable & Renewable Semester 8
Energy
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC Fundamentals and MEC Lec. [Lab | Tut [Sum |ST | MT | PE/OE | Final
32x4 Applications of Solar ﬁﬁéé 3 |2 0 2 4 30 | 30 0 40
Energy
32x2

Solar energy potential in Egypt- resource assessment measurements - solar geometry-solar thermal
applications- flat plate collectors(water-air)- efficiency and Sankey diagram-assessment of yield
and solar fraction evacuated tube collectors- medium temperature concentration of solar energy-
high temperature concentration application-solar cooling- solar desalination- poly-generation

applications-certification.
References e Garg & Prakash, H. P. Garg, 2000, " Solar Energy: Fundamentals and Applications ",
McGraw-Hill Education

Used in Program | Mechanical Power Engineering - Sustainable & Renewable Semester 8

Course
Content

Energy
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC Nuclear Power MEC 3 Lec. Lab Tut Sum | ST MT PE/OE | Final
32x5 Stations 222 2 0 2 4 30 | 30 0 40

Thermodynamics of Balance-of-Plant Systems, Nuclear Boilers. Different types of nuclear power
stations (boiling water, pressurized water, gas-cooled, fast-breeders). Cycle Isolation and the Mass
Balance, Heat Rejection Systems, Cooling Towers. Simulation of different types — methods of
choosing nuclear power Station type — choosing the materials used in different reactors.

Course
Content

References e Charles F. Bowman, Seth N. Bowman, 2020, " Thermal Engineering of Nuclear Power
Stations - Balance-of-Plant Systems", CRC Press.

Used in Program | Mechanical Power Engineering - Sustainable & Renewable Semester 8
Energy
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Code Course Title Pre-req CH Ct. Hr. Assessment Criteria
MEC | Essentials of Energy | MEC 32x1 3 Lec. | Lab | Tut Sum | ST MT | PE/OE | Final
42x5 Management MEC 32x2 2 0 2 4 30 | 30 0 40

Energy Resources, energy efficiency technologies, integration of renewable Energy with energy
@ g efficiency measures. Supply and demand side management. Industrial energy efficiency. Energy
S £ | efficiency in residential, commercial, tourist and transport sectors. Energy efficiency policies, standards,
S 3 | codes, and benchmarking. Energy auditing and accounting, life cycle Assessment, Economics, and
financing of Energy Efficiency options. Environmental impact of energy efficiency.

e Craig B. Smith, Kelly Parmenter, 1981, "Energy, Management, Principles - Applications,
Benefits, Savings", Pergamon.

Refere
nces

Used in Program | Mechanical Power Engineering - Sustainable & Renewable | Semester 9

Energy
Code Course Title Pre-req CH Ct. Hr. Assessment Criteria
MEC Biomass and waste MEC 221, 3 Lec. | Lab | Tut Sum | ST MT | PE/OE | Final
42x6 | Conversion Technology | MEC 323 2 0 2 4 30 | 30 0 40

Characterization of Waste, Types of Biomass, Biomass Properties, Pre-Treatment of Biomass, Thermo-
Chemical Processes, Fast and Slow Pyrolysis, Gasification, Transesterification, Design of Gasifiers,
Drying and Devolatilization, Heat and Mass Transfer across Small and Large Biomass Particles,
Combustion, Chemical Kinetics, Types of Reactors, Incinerators, Bio-Chemical Conversion, Anaerobic
Digestion and Fermentation, Operation of Biomass Boilers and Stoves, Use of Bio-Fuels in Internal
Combustion Engines and Gas Turbines, Emissions, Cost Considerations.

Course Content

e Pratima Bajpai, 2019, "Biomass to Energy Conversion Technologies - The Road to
Commercialization", Elsevier.

Refere
nces

Used in Program | Mechanical Power Engineering - Sustainable & Renewable Semester 9

Energy
Code Course Title Pre-req CH Ct. Hr. Assessment Criteria
MEC Design of MEC 32x1 Lec. | Lab | Tut Sum | ST MT | PE/OE | Final
42x7 Renewable Energy | MEC32x2 | 3 |2 0 2 4 30 | 30 0 40
Equipment

Factors Promoting Renewable Energy Applications. Photovoltaic. Engineering principles of
electrical storage technologies: electrical vs. chemical energy storage; batteries; double layer
capacitors; superconducting magnetic energy storage; flywheels; demand-side issues: electrical load
curve; periodicity; electricity tariff structure and time-of-use tariff. Emerging Renewable energy
sources, Fundamentals of demand-side management; efficiency improvements; load management;
electricity market basic, integration of renewable generation into the grid, regulatory policy aspects.
References e Ziyad Salameh, 2011, "Renewable energy system design”, Academic Press.

Course
Content

Used in Program | Mechanical Power Engineering - Sustainable & Renewable Semester 9
Energy
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Code Course Title Pre-req CH Ct. Hr. Assessment Criteria
MEC Geothermal Energy | MEC 32x1 3 Lec. | Lab | Tut Sum | ST MT | PE/OE | Final
42x8 Systems MEC 32x2 2 0 2 4 30 | 30 0 40

Course
Content

Basic concepts, Earth’s structure, thermal structure of earth. Temperature estimates in some simple
geological situations. Geothermal systems and resources, Types of Geothermal Systems. Geological
and Hydrological Considerations, Exploration techniques: Geochemical techniques, Geophysical
techniques, Airborne surveys, Exploratory drilling.

References

e Harsh Gupta, Sukanta Roy, 2006, "Geothermal Energy - An Alternative Resource for
the 21st Century", Elsevier Science.

Used in Program

Mechanical Power Engineering - Sustainable & Renewable
Energy

Semester 9

Code

Course Title Pre-req | CH Ct. Hr. Assessment Criteria

MEC
32yl

Industrial MEC 226 3 Lec. Lab Tut Sum | ST MT PE/OE | Final

Refrigeration 2 0 2 4 30 | 30 0 40

Course Content

Food Storage and Equipment (Thermal properties of foods, cooling and freezing time of foods,
commodity storage requirements, Food microbiology and refrigeration, refrigeration load,
refrigerated facility design, methods of precooling fruits, vegetables and cut flowers) — Food
refrigeration (Industrial food freezing systems, meat products, poultry products, fishery products,
others products) — Industrial applications ( Ice manufacture ice rinks, refrigeration in the chemical
industries) — Low temperature applications (Cryogenics, Ultralow temperature refrigeration,
biomedical applications of cryogenic refrigeration)..

References

P. C. Koelet, T. B. Gray, 1992, "Industrial Refrigeration: Principles, Design and Applications”,
Macmillan Education. UK.

Used in Program

Mechanical Power Engineering - Energy management and Semester 7

HVAC Engineering

Code

Course Title Pre-req | CH Ct. Hr. Assessment Criteria

MEC
32y2

Fire Fighting & Water | MEC 3 Lec. | Lab | Tut Sum | ST MT | PE/OE | Final
Distribution Systems | 222 2 0 2 4 30 | 30 0 40

Course Content

Fire Fighting System: Introduction and Classification of firefighting system. Sprinkler system — Fire
Hose Cabinet — clean agents 200 suppression system — Special firefighting systems- NFPA and
firefighting codes.

Hydronic system: Domestic cold and hot water system (Demand — systems of circulations — sizing of
domestic water piping system — heating capacity) — Sanitary Drainage system (single pipe system,
two pipes system, fixture units of plumbing fixtures, sizing of drainage water piping system, sump
pits and sump pumps) — Rainwater drainage system — Ventilation system.

References

Dennis P. Nolan, 2011, "Fire Fighting Pumping Systems at Industrial Facilities”, Elsevier.

Used in Program

Mechanical Power Engineering - Energy management and Semester 7
HVAC Engineering
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Course Title Pre-req | CH Ct. Hr. Assessment Criteria

Lec. Lab Tut Sum | ST MT PE/OE | Final

Refrigeration & Air | MEC

Conditioning 3 |2 30 | 30 0 40

Equipment

32yl

Course Content

Air handling equipment (duct construction, room air distribution equipment, fans, evaporative air
cooling equipment, humidifiers, air-cooling and dehumidifying coils, desiccant dehumidification,
air heating coils, air cleaners for particulate contaminants) — General equipment (compressors,
condensers, evaporators, cooling towers, liquid coolers, liquid-chilling systems, air to air energy
recovery system, expansion devices, pipes, valves and fittings) — Unitary equipment (unitary air
conditioners and heat pumps, room air conditioner, packaged terminal air conditioner).

References

Miller, Rex; Miller, Mark R, 2011, "Air Conditioning and Refrigeration"”, McGraw-Hill Education.

Used in Program

Mechanical Power Engineering - Energy management and Semester 8

HVAC Engineering

Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC Fire Extinguishing MEC 3 Lec. Lab Tut Sum | ST MT PE/OE | Final
32y4 Systems 32y2 2 0 2 4 30 | 30 0 40
o = Fundamental of Fire Science - Explosions - Fire Models - Fire and Smoke Spread - Fire Safety
2 2 Equipment-Design of hydrants — Fire Pumps — Sprinkler Systems Design — Inert Gas Systems —
8 s Foam _
Systems — Fire Codes.
References e "NFPA 2001 : standard on clean agent fire extinguishing systems 2018", National Fire
Protection Association

Used in Program

Mechanical Power Engineering - Energy management and Semester

HVAC Engineering

Code Course Title Pre-req CH Ct. Hr. Assessment Criteria

MEC 42y5 ir Eil ) MEC 32y1, Lec. Lab Tut Sum | ST MT PE/OE | Final
Air Filtration MEC 32y2 3 2 0 2 4 30 30 0 40

o Macroscopic Behavior of Filters, Surface filtration and depth filtration, Layer efficiency, Single
25 fibre efficiency. Filter Structure: Paper, Carded, porous and model filters. Flow Patterns and
§ S Pressure Drop. Particle Capture by Mechanical Means. Electrically Charged Filter Material.

= Particle Capture by Electric Forces. Particle Adhesion and Particle Bounce. Filter Testing.
References e R.C. Brown, 1993, "Air Filtration: An Integrated Approach to the Theory and

Applications of Fibrous Filters", Pergamon Press.

Used in Program

Mechanical Power Engineering - Energy management and Semester

HVAC Engineering
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Code Course Title Pre-req CH Ct. Hr. Assessment Criteria
MEC Essentials of MEC 32y1 Lec. | Lab Tut Sum | ST MT PE/OE | Final
32y6 Energy MEC 32y2 3 2 0 2 4 30 | 30 0 40
Management

Energy Resources, energy efficiency technologies, integration of renewable Energy with energy efficiency
g measures. Supply and demand side management. Industrial energy efficiency. Energy efficiency in residential,
= commercial, tourist and transport sectors. Energy efficiency policies, standards, codes, and benchmarking.
Energy auditing and accounting, life cycle Assessment, Economics, and financing of Energy Efficiency

options. Environmental impact of energy efficiency.
Rz e Craig B. Smith, Kelly Parmenter, 1981, "Energy, Management, Principles - Applications,

Benefits, Savings", Pergamon.

Course

Used in Program | Mechanical Power Engineering - Energy management and Semester 9
HVAC Engineering

Code Course Title Pre-req CH Ct. Hr. Assessment Criteria
MEC Special HVAC MEC 32y1 3 Lec. [Lab [ Tut [Sum |ST [MT [PE/OE | Final
42y7 | design applications | MEC 32y2 2 0 2 4 30 | 30 0 40

Design requirements-design phases-design concept and different alternatives-schematic design
stage and its deliverable-design development stage and its deliverables-tender documents stage and
its deliverable-bid analysis and awarding-work shop drawings stage and submittals approval-
construction supervision and handover.

Course
Content

References | R.S. Khurmi, A Textbook of Refrigeration and Air Conditioning,2006

Used in Program | Mechanical Power Engineering - Energy management and Semester 9
HVAC Engineering

Code Course Title Pre-req CH Ct. Hr. Assessment Criteria
Lec. Lab Tut Sum | ST MT PE/OE | Final

MEC 42Y8 | Energy storage | MEC222 | 3 |5 10" 13 T4 30 T30 1 o 1 49
Introduction to the need for storage- storage efficiency- storage density thermal energy storage
technology- sensible heat storage- latent heat storage- phase change materials-thermal mass
storage-chilled water/ice storage-thermochemical storage- compressed air storage-hydroelectric
storage-batteries- super conducting magnetic storage- super capacitors hydrogen as a storage
medium-comparison of storage technologies.

References e Robert A. Huggins, 2010, "Energy Storage", Springer US.

Course
Content

Used in Program | Mechanical Power Engineering - Energy management and Semester 9
HVAC Engineering
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Course Title Pre-req CH Ct. Hr. Assessment Criteria

Air-Conditioning | MEC 42y1 Lec. |Lab | Tut [ Sum |ST MT | PE/OE | Final

Systems Meca2y2 | 3 [2 [0 |2 |4 30 | 30 | 0 | 40

Course Content

HVAC system classification — HVAC system analysis and selection — Building air distribution —
In-room terminal system — Central cooling and heating — Decentralized cooling and heating —
District heating and cooling — Hydronic heating and cooling system design — Applied heat pumps
and heat recovery systems — Air conditioning system comfort application (Residences, retail
facilities, commercial and public system, hotels, motels and dormitories, educational spaces,
health care facilities) — Industrial air conditioning system (industrial drying system, ventilation of
the industrial environment, kitchen ventilation) — Air conditioning systems for clean spaces.

References

e Spach, Adam F.; Stanford 1, Herbert W, 2019, "Analysis and Design of Heating,
Ventilating, and Air-Conditioning Systems”,  Chapman and Hall/CRC.

Used in Program

Mechanical Power Engineering - Energy management and Semester 9

HVAC Engineering

Code

Course Title Pre-req | CH Ct. Hr. Assessment Criteria

MEC 32z1

3 Lec. Lab Tut Sum | ST MT PE/OE | Final

Vehicle Dynamics

MEC 213 2 10 |2 |4 30 | 30 | 0 | 40

Course Content

One-Dimensional Vehicle Dynamics, Tire Dynamics, Tire Stiffness, Tireprint Forces. Driveline
Dynamics, Engine Dynamics, Driveline and Efficiency, Gearbox and Clutch Dynamics. Vehicle
Applied Kinematics. Steering Dynamics: Steering linkages, steering systems design, Vehicle
steering properties: neutral, oversteer and understeer, vehicle directional stability. Suspension
Mechanisms: Solid Axle Suspension, Independent Suspension. Vehicle Applied Dynamics:
Two-wheel Rigid Vehicle Dynamics, Steady-State Turning. Vehicle Vibration: Mechanical
Vibration Elements, Lagrange Method, and Dissipation Function.

References

e G. Nakhaie Jazar, 2008, "Vehicle Dynamics. Theory and Application”, Springer.
e Georg Rill, Abel Arrieta Castro, 2020, "Road Vehicle Dynamics-Fundamentals and
Modeling with MATLAB", CRC Press

Used in Program | Mechanical Power Engineering - Vehicle Engineering

| Semester | 7

Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC 32z2 Automotive Lec. | Lab Tut Sum | ST MT PE/OE | Final
Engineering MEC 214 [ 3 7 0 2 4 30 30 0 40

Course
Content

Characteristics of Ground Vehicle, Classification of Motor Vehicle. Manual and automatic
Transmission Systems, Propeller Shaft and Drive Shaft. Tires, Construction of Tire, Tire
Dynamics. Types of Suspension System: Mechanical, Pneumatic and Hydraulic suspension
systems. Design Analysis of Suspension System, Braking System, Steering System, introduction
of hybrid cars, autonomous cars.

References

e Abubakar, S.; Alammari, Youssef; Kaisan, M. U.; Mahroogi, Faisal O.; Narayan, S.;
Sakthivel, R, 2019, " An introduction to automotive engineering”, John Wiley & Sons
& Scrivener Publishing

Used in Program | Mechanical Power Engineering - Vehicle Engineering

| Semester | 8
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC 32z1 Lec. | Lab Tut Sum | ST MT PE/OE | Final
Mec3ez2 | 3 [2 o |2 |4 |30 3] 0 | 40
Introduction to Electric Vehicles, Electric Vehicles Advantages: Efficiency Comparison, Pollution
Comparison, Capital, and Operating Cost Comparison. Vehicle Kinetics, Dynamics of Vehicle
Motion, Propulsion Power. Energy Source: Battery, Battery Basics, Lead-Acid Battery, Nickel-
Cadmium Battery, Nickel-Metal-Hydride (NiMH) Battery. Battery Parameters: Battery Capacity,
Discharge Rate, State of Charge, State of Discharge, Depth of Discharge. Alternative Energy
Sources: Fuel Cells, Supercapacitors and Ultracapacitors, Flywheels. Hybrid Electric Vehicles:
Types of Hybrids, Internal Combustion Engines, Gas Turbine Engine.

References e James H. Harlow, 2005, "Electric and Hybrid Vehicles Design Fundamentals — Design
Fundamentals", CRC Press.
Used in Program | Mechanical Power Engineering - Vehicle Engineering | Semester | 8

Electric vehicles

Course Content

Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC 32z4 | Vehicle design & | MEC 3 Lec. |Lab | Tut |Sum | ST MT | PE/OE | Final
Manufacturing 3222 2 0 2 4 30 30 0 40

Introduction to chassis design, Chassis types. Body design: The styling process, Body design:
Aerodynamics. Suspension systems and components, classification of springs, design of coil
springs. Leaf springs, Spring capacity. Transmissions and driveline. Design of rigid axle beam
and king pin independent suspensions, Design of double wishbone and Macpherson suspensions,
Bearings. Drum and disc brakes: Mechanical advantage, Assisted brake systems. Modern

materials and their incorporation into vehicle design. The manufacturing challenge for
automotive designers.

References e HAPPIN SMITH, 2001, " An Introduction to Modern Vehicle Design", Elsevier
Limited.
Used in Program ] Mechanical Power Engineering - Vehicle Engineering | Semester | 7

Course Content

Code Course Title Pre-req CH Ct. Hr. Assessment Criteria
MEC Vehicle maintenance MEC 32y1, 2 Lec | Lab Tut Sum | ST MT PE/OE | Final
3225 TeChnOIogy MEC 32y2

2 |0 2 4 30 | 30 0 40
Fundamentals of vehicle systems and components, diagnostic principles, latest techniques employed
in effective vehicle maintenance and repair. Diagnostics, or fault finding, Mechanical diagnostic
techniques, Electrical diagnostic techniques, Data sources. On-board diagnostics, Petrol/Gasoline
on-board diagnostic monitors, Misfire detection. Engine systems, Engine operation, Diagnostics of
engines, Test equipment, Engine fault diagnosis table. Fuel system, Carburation, Diagnostics of fuel
system. Diagnostics of ignition system. Diagnostics of diesel injection systems. Diagnostics of
cooling and lubrication.

References °

Course Content

Tom Denton, 2016, " Advanced Automotive Fault Diagnosis: Automotive Technology:
Vehicle Maintenance and Repair ", Routledge Press.
Used in Program | Mechanical Power Engineering - Vehicle Engineering | Semester | 8
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Code Course Title Pre-req CH Ct. Hr. Assessment Criteria
MEC 42z6 | Engine Testing | MEC 32z1 Lec. | Lab | Tut Sum | ST MT | PE/OE | Final
and Pollution | MEC 3222 3 |2 0 2 4 30 | 30 0 40
Control

Course
Content

Available technologies to overcome the limitations of conventional prime movers. Important
terminology associated with engine. Engine performance parameters. Formulation of
hydrocarbons. Engine modifications to limit harmful emissions, Development of new
combustion concepts. Adoption of alternative fuels in existing engines. Switching over to
electrics: advantages and limitations. Specifications of highly marketed automobiles. Emission
measurement methods.

References o G. Amba Prasad Rao, T. Karthikeya Sharma, 2020, "Engine Emission Control
Technologies - Design Modifications and Pollution Mitigation Techniques"”, Apple
Academic Press.
Used in Program | Mechanical Power Engineering - Vehicle Engineering | Semester | 9
Code Course Title Pre-req Cr. Ct. Hr. Assessment Criteria
Hrs
MEC 42z7 | Fundamental of | MEC 32z1 3 Lec. |Lab |Tut |Sum |ST |MT |PE/OE | Final
hybrid vehicles | MEC 3222 2 0 2 4 30 | 30 0 40
Hybrid Vehicles (HV): History Overview and Modern Applications; Power Flow and Power Management
= Strategies in HV; Vehicle Dynamics Fundamentals for HV Modeling and Computer Simulation
2 (MATLAB/Simulink); Mechanical Drivetrain Engineering; Electric Drives; Wheel-Electric Drive,
8 Suspension System Design; Batteries and Energy Storages: Battery characterization, math modeling and
@ designs, Battery sizing for various vehicle applications; Fuel cells: principles of operation, design,
g modeling; Power Electronics in Hybrid Electric Vehicles; Plug-in Hybrid Electric Vehicles; Electric
o Unmanned Ground Vehicle: Computer Modeling and Physical Tests.
References e Chris Mi, “Hybrid Electric Vehicles: Principles and Applications with Practical
Perspectives” 2nd Edition, Automotive Series.
e Allen Fuhs, 2009, “Hybrid Vehicles and the Future of Personal Transportation” CRC
press.
Used in Program ] Mechanical Power Engineering - Vehicle Engineering | Semester | 9
Code Course Title Pre-req Cr. Ct. Hr. Assessment Criteria
Hrs.
MEC 42z8 | Aerodynamics of | MEC 32z1 3 Lec. |Lab | Tut | Sum | ST MT | PE/OE | Final
Road Vehicles | MEC 3222 2 0 2 4 30 | 30 0 40

Course
Content

Introduction to Automobile Aerodynamics, Physical Principles of Aerodynamics. Aerodynamic
Forces and influence on passenger vehicles, aerodynamic drag of passenger cars. Aerodynamics
and driving stability, safety, and comfort. Cooling and Internal Flow. Aeroacoustics. Numerical
methods for computation of flow around road vehicles.

References o Wolf-Heinrich Hucho, 1987, " Aerodynamics of Road Vehicles. From Fluid
Mechanics to Vehicle Engineering"”, Butterworth-Heinemann Ltd.
Used in Program | Mechanical Power Engineering - Vehicle Engineering | Semester | 9
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Code Course Title Pre-req Cr. Ct. Hr. Assessment Criteria
Hrs.
MEC 42z9 | Mechatronics for | MEC 32z1 Lec. |Llab |Tut |Sum |ST |MT |PE/OE | Final
Automotive MEC 3222 3 |2 0 2 4 30 | 30 0 40
(Autotronics)

Basics of mechatronics, electronic control unit, Automotive networking, Automotive sensors,
Electric Actuators, Electrohydraulic Actuators, Electronic Transmission Control, Modules for
Transmission Control, Antilock Braking System (ABS). Traction Control System (TCS).
Electronic Stability Program. Automatic brake functions. Electronic Diesel Control. Active
steering, Drive, and adjustment systems. Heating, ventilation, and air conditioning. Vehicle
security systems.

Course
Content

References e Konrad Reif, 2019, " Automotive Mechatronics: Automotive Networking, Driving
Stability Systems, Electronics”, Bosch Professional Automotive Information.
Used in Program | Mechanical Power Engineering - Vehicle Engineering | Semester | 9
Code Course Title Pre-req Cr. Ct. Hr. Assessment Criteria
Hrs

MEC 33x1 Mobile Robots MEC236 | 3 |Lec. [Lab |Tut |Sum |ST MT | PE/GE | Final
2 0 2 4 30 | 30 0 40
Introduction to mobile robots, Mobile robot hardware: locomotion, Mobile robot hardware:
sensors, Mobile robot control system: hardware and software, Navigation I: localization and
mapping, Navigation Il: reasoning and motion planning, Wireless communication for mobile
robots, Advanced topics: multiple robots’ coordination. Design software structures and user
interfaces for mobile robots.

¢ Introduction to Autonomous Mobile Robots”, Seigwart et al, 2004.

Course
Content

Py
D
—h
D
L
@D
>
o
D
n

e Select and implement planning algorithms

g‘ e Design and implement a robot or autonomous system
g ¢ Design navigation algorithms for a specific selection of sensors
'(.j e Design and implement user interfaces
e Path Planning and Navigation for Autonomous Robots
Used in Program ] Mechatronics Engineering - Robotics and Control | Semester | 7
Code Course Title Pre-req Cr. Ct. Hr. Assessment Criteria
Hrs.
MEC 33x2 | Autonomous MEC 3 Lec. | Lab Tut Sum | ST MT PE/OE | Final
systems 236 2 0 2 4 30 30 0 40

Autonomous versus automatic systems, Advanced topics in autonomous systems, including filters
for localization, probabilistic map-based localization and mapping, motion planning and navigation
algorithms. Design exception handling systems for autonomous systems. Select and implement
planning algorithms. Knowledge-base: facts and procedures, acquisition, exploration, skill transfer,
learning. Autonomous systems architecture: behavioral principles, expert systems, knowledge-
bases, multi-level control concepts. Applications of autonomous systems.

References | Seigwart et al, 2004, Introduction to Autonomous Mobile Robots”, Wiley.

Course
Content

Used in Program | Mechatronics Engineering - Robotics and Control | Semester | 7
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Code Course Title Pre-req Cr. Ct. Hr. Assessment Criteria
Hrs.
MEC 33x3 | Robot Operating MEC 3 |Lec. [Lab [Tut [Sum |ST |MT |[PE/OE | Final
Systems (ROS) 33x1 2 0 2 4 30 | 30 0 40
MEC
33x2

An introduction to the Robot Operating System (ROS), ROS architecture: master, nodes, topics,
messages, services, parameters, and actions. ROS time, ROS bags. Navigating and analyzing
ROS system. Debugging strategies. ROS web services. Software Engineering with ROS. ROS
Simulation Frameworks. Interfaces for Interaction with robots, Interface with sensors and
actuators. Path planning plugins in ROS.

Course
Content

References e Robot Operating System (ROS), Anis Koubaa, Springer, 2016.

Used in Program | Mechatronics Engineering - Robotics and Control | Semester | 8

Code Course Title Pre-req | CR. Ct. Hr. Assessment Criteria

HRS.

MEC | Robust and Fault-tolerant | MEC 3 Lec. |Lab | Tut | Sum | ST MT | PE/OE | Final

33x4 Control 214 2 0 2 4 30 | 30 0 40
ELE
404

Robust and Fault-tolerant Control: Robust and optimal control methods for uncertain physical systems.
H2/H_inf control of parametric uncertainty. Structural model of a dynamical system. Design a residual
generator from structural and analytical results, Detectability and isolability of faults. Formulate models
with uncertainty for a dynamical system. Sensitivity and performance for a feedback system.
Algorithms for change detection. Design of control system for a faulty control object.

Course
Content

e M. Blanke, M. Kinnaert, J. Lunze and M. Staroswiecki: Diagnosis and fault-tolerant control, 3nd ed., Springer

5]

5] " 2015.

% e S. Skogestad and I. Postlethwaite, Multivariable feedback control - analysis and design, 2nd ed. Wile.
04

Used in Program | Mechatronics Engineering - Robotics and Control | Semester | 8
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Code Course Title Pre-req Cr. Ct. Hr. Assessment Criteria
Hrs.
Computer ELE Lec. Lab Tut Sum | ST MT PE/OE | Final
MEC 33x5 Interfacing s04 | 3 [2 o 2 T4 |30 |30 [ o | 40
Computer Interfacing: Architecture of a virtual instrument, data-flow techniques, graphical
= programming. Development of Virtual Instruments (VIs) using GUI, Real-time systems. Loops,
2 charts, arrays, clusters and graphs, structures, formula nodes, local and global variables, string
8 and file 1/0. Instrument Drivers, Introduction to data acquisition on PC, Sampling fundamentals,
o Input/ Output techniques and buses. ADC, DAC, Digital 1/0, counters and timers, DMA,
§ Software and hardware installation, Calibration, Resolution, Data acquisition interface
(&) requirements. Common Instrument Interfaces.
References | e Wells, L.K. and Travis, J., LabVIEW for Everyone, Prentice Hall Inc. (1996).
e Sokoloft, L., Basic Concepts of LabVIEW 4, Prentice Hall Inc. (2004).
Used in Mechatronics Engineering - Robotics and Control Semester 8
Program
Code Course Title Pre-req Cr. Ct. Hr. Assessment Criteria
Hrs.
MEC Rehabilitation MEC 3 Lec. Lab Tut Sum | ST MT PE/OE | Final
43x6 Robotics 33x2 2 0 2 4 30 | 30 0 40
= Framework for neurorehabilitation robotics: implications for recovery. Biomechatronic design
e criteria of systems for robot-mediated rehabilitation therapy. Actuators and sensors for rehabilitation
S and prosthetic robots. Assistive controllers and modalities for robot-aided neurorehabilitation.
@ Exoskeletons for upper limb rehabilitation. Exoskeletons for lower limb rehabilitation. Performance
§ measures in robot-assisted assessment of sensorimotor functions.
o
References | John J. Craig, Introduction to Robotics: Mechanics and Control (3rd Edition) 3rd Edition.
Used in Program | Mechatronics Engineering - Robotics and Control | Semester | 9
Code Course Title Pre-req Cr. Ct. Hr. Assessment Criteria
Hrs.
] ] MEC Lec. Lab Tut Sum | ST MT PE/OE | Final
MEC 43x7 Medical Robotics 33x2 3 5 0 9 4 30 30 0 40
Course Study of the design and control of robots for medical applications. Focus is on robotics in surgery
Content and Interventional radiology, with introduction to other healthcare robots.
References | ¢  AchimSchweikard, Floris Ernst, “Medical Robotics”, Springer, 2015.
e Paula Gomes, "Medical robotics- Minimally Invasive surgery", Woodhead, 2012.
Used in Program | Mechatronics Engineering - Robotics and Control | Semester | 9
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Code Course Title Pre-req Cr. Ct. Hr. Assessment Criteria
Hrs.

Lec. Lab Tut Sum ST MT PE/OE | Final
2 0 2 4 30 30 0 40

Logistic regression, Non-parametric methods, Decision trees, classification, mixture models, neural
networks, deep learning, ensemble methods and reinforcement learning.

MEC 43x8 Machine Learning | MEC 232 | 3

Course
Content

References | e  Gareth, James, et al. An introduction to statistical learning: with applications in R. Spinger, 2013.

e Bishop, Christopher M., and Nasser M. Nasrabadi. Pattern recognition and machine learning. Vol. 4. No.
4. New York: springer, 2006.

Used in Program | Mechatronics Engineering - Robotics and Control | Semester | 9
Code Course Title Pre-req Cr. Ct. Hr. Assessment Criteria
Hrs.
MEC Autotronics MEC 3 Lec. Lab Tut Sum | ST MT PE/OE | Final
33yl 232 2 0 2 4 30 30 0 40
= Basics of control and electronic systems. Introduction to Autotronics, Vehicle main components and
e subsystems: propulsion systems, suspension systems, braking systems, steering systems, Engine starting
8 system, fuel supply system and ignition system. Advanced vehicle systems: Anti-lock Braking system,
o Brake-By-Wire system, semi-active and active suspension systems, driving assistance systems, drive-
5 By-Wire system, passive and active driving safety systems, and Steering-By-Wire systems. Electric
38 vehicles and hybrid vehicles.
o o Konrad Reif, 2019, " Automotive Mechatronics: Automotive Networking, Driving Stability
& § Systems, Electronics”, Bosch Professional Automotive Information.
(12
Used in Program Mechatronics Engineering - Advanced Mechatronics and Semester 7
Autotronics
Code Course Title Pre-req Cr. Ct. Hr. Assessment Criteria
Hrs.
MEC 33y2 Machine Vision | MEC 3 Lec. | Lab Tut Sum | ST MT PE/OE | Final
Systems 232 2 0 2 4 30 30 0 40
- Machine Vision Systems: Image understanding and image representation, feature extraction,
§ segmentation, optical flow, and structure from motion. Image processing algorithms and traditional
S computer vision approaches. Use of image information to control a robot. Camera calibration, Artificial
g vision, Motion detection, Object tracking, Motion capture. Three-dimensional imaging, Epipolar
= geometry, Stereoscopic vision, Active range imaging, structured lighting. Visual servoing, target
8 tracking, Mapping and robot guidance, activity monitoring, motion estimation, autonomous systems,
biomedical imaging devices.
References e “Robotics, Vision and Control, Fundamental Algorithms in MATLAB”, By Peter Corke, Springer

Used in Program Mechatronics Engineering - Advanced Mechatronics and Semester 7
Autotronics

164



Lt Al

Benha University . . g Auigh) 4,6 /BN
Benha Faculty of Engineering 2023 s sl A e daiy /7 \ﬂg
JI‘W‘IL
Code Course Title Pre-req Cr. Ct. Hr. Assessment Criteria
Hrs.
MEC 33y3 Automotive MEC 3 Lec. | Lab Tut Sum | ST MT PE/OE | Final
Engineering 33y1 2 0 2 4 30 30 0 40

Characteristics of Ground Vehicle, Classification of Motor Vehicle. Manual and automatic Transmission
Systems, Propeller Shaft and Drive Shaft. Tires, Construction of Tire, Tire Dynamics. Types of
Suspension System: Mechanical, Pneumatic and Hydraulic suspension systems. Design Analysis of
Suspension System, Braking System, Steering System, introduction of hybrid cars, autonomous cars

Course
Content

References | ¢ Abubakar, S.; Alammari, Youssef; Kaisan, M. U.; Mahroogi, Faisal O.; Narayan, S.;
Sakthivel, R, 2019, " An introduction to automotive engineering”, John Wiley & Sons &
Scrivener Publishing.

Used in Program | Mechatronics Engineering - Advanced Mechatronics and Semester 9
Autotronics

*The course listed in electives of Mechanical Power Engineering — MEC42z2

Code Course Title Pre-req Cr. Ct. Hr. Assessment Criteria
Hr
S.
Micro Lec. [Lab [Tut |Sum |ST MT | PE/OE | Final
MEC 33y4 Electromechanical MEC 43y2 312 0 2 4 30 30 0 40
Systems (MEMS)

Introduction to Micro and Nano-Electromechanical Systems (MEMS/NEMS). Design of MEMS/NEMS;
Fabrication of MEMS/NEMS; Principles of sensing and actuation in MEMS/NEMS: Electrostatic —
Piezoresistive - Magnetic; Applications of MEMS/NEMS; Computer Simulations and Course Project.

Course
Content

References | ¢ Chang Liu, ‘Foundations of MEMS’, Pearson Education Inc., 2012.
e Stephen D Senturia, ‘Microsystem Design’, Springer Publication, 2000.
e Tai Ran Hsu, “MEMS & Micro systems Design and Manufacture” Tata McGraw Hill, New Delhi, 2002.

Used in Program Mechatronics Engineering - Advanced Mechatronics and Semester 9
Autotronics

Code Course Title Pre-req Cr. Ct. Hr. Assessment Criteria
Hrs

MEC Industrial Mechanisms MEC 236 3 Lec. |Llab |Tut |Sum |ST MT | PE/OE | Final
33y5 and Robotics MEC 33y2 2 0 2 4 30 | 30 0 40
Two-position synthesis, Three-position synthesis, Quick-return mechanisms, Coupler curves, Analytical

synthesis of planar mechanisms, Optimal planar mechanism synthesis, Analytical synthesis of simple
toggles, Introduction to spatial mechanism synthesis. Screw Motion: Plicker coordinates, Motion
invariants, Pose, Instantaneous Screw axis (Screw Velocity): screw, twist, Acceleration, Dynamics:
wrench, wrench axis, mass, center of mass, 1st moment of mass, Inertia, Kinetic energy, Newton Euler
equations, Dynamics canonical equation. Simulation using Computer Graphics and MATLAB Software
and case studies. Course project.
* Mikell P. Groover, Mitchell Weiss, Roger N Nagel, Nicholas G Odrey, “Industrial Robotics Technology,
Programming and Applications”, Tata -McGraw Hill Pub. Co., 2008.
. Gupta, Ashwani K., and Satish K. Arora. Industrial automation and robotics. Laxmi publications, 2009.

Course Content

Refere
nces

Used in Program Mechatronics Engineering - Advanced Mechatronics and Semester 9
Autotronics
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Code Course Title Pre-req Cr. Ct. Hr. Assessment Criteria
Hr
S.
MEC Vehicle System MEC 32y1 3 Lec. Lab Tut Sum | ST MT PE/OE | Final
43y6 Dynamics and Control MEC 32y2 2 0 2 4 30 | 30 0 40

Introduction — vehicle body motion — Tires — Suspension systems — Equations of motion of passenger
cars — vehicle stability - Simulation of motion of passenger cars - Fundamentals of Hybrid Electric
Vehicles and Electric Vehicles, Course Project.

Course
Content

e G. Nakhaie Jazar, 2008, "Vehicle Dynamics. Theory and Application", Springer.
o Georg Rill, Abel Arrieta Castro, 2020, "Road Vehicle Dynamics-Fundamentals and Modeling with

MATLAB", CRC Press

Used in Program Mechatronics Engineering - Advanced Mechatronics and Semester 9
Autotronics

Referen
ces

Code Course Title Pre-req Cr. Ct. Hr. Assessment Criteria
Hr
S.
Hydraulic Servo MEC 32y1 Lec. Lab Tut Sum | ST MT PE/OE | Final
MEC 43y7 Control mecazy2 | 3 [2 |o |2 |4 |30 |3 | 0 | 40

Fields of applications of hydraulic servo systems —Hydraulic servo systems versus proportional
systems and electric servo systems — Hydraulic servo valves; types, static characteristics, valves
coefficients, lapping conditions — Transient and steady state flow forces acting on spools and
flappers — Pilot operated servo valves and types of feedback — Dynamic characteristics of servo
valves and fluid lines — Hydro mechanical and electro-hydraulic servo systems; loop gain,
stability, dynamics — Course project

References | e  John Watton, 2009, “Fundamentals of Fluid Power Control”, Cambridge University Press.

Course
Content

Used in Program Mechatronics Engineering - Advanced Mechatronics and Semester 9
Autotronics
Code Course Title Pre-req Cr. Ct. Hr. Assessment Criteria
Hrs.

MEC 43y8 | Playware Technology | MEC331| 3 |Lec. |Lab |Tut |Sum | ST MT | PE/GE | Final
2 0 2 4 30 30 0 40
Fundamental principles and tools for the development of entertainment and educational robotics. Adaptivity,
embodied artificial intelligence, hardware and software adaptivity, modularity, distributed processing,

tangible interfaces, man-machine interaction, human-robot interaction, interaction design, play and play
dynamics. Integrate knowledge on play and interaction in synthesis. Design of a modular robotic playware
platform. Playful interaction with voice sensing modular robots. Adaptivity and implementations of adaptivity
in playware.

References | e S. Papert. Mindstorms: children, computers, and powerful ideas. New York, NY, USA: Basic

Books, Inc., 1980.
e Standard Guide for Rapid Prototyping of Information Systems, ASTM, 2010.

Course
Content

Used in Program Mechatronics Engineering - Advanced Mechatronics and Semester 9
Autotronics
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Course Title Pre-req Cr. Ct Hrs Assessment

BES 111

Hrs.
Lec Lab Tut Tot SA MT PE/OE | Final

Differential Equations | BES 012 3 5 0 5 4 30 | 30 n 40

Course Content

Ordinary differential equations (ODEs): Classification and types of solutions of ODEs. Solution of
first order ODEs - Applications of ODEs (Newtons law of cooling, electric circuits) - Solution of nth
order ODEs (homogeneous and non-homogeneous) - System of first order linear differential
equations - Series solution of differential equations- Laplace transforms and inverse Laplace
transforms with applications - Fourier series with applications. Gamma and Beta functions

Partial Differential Equations (PDEs): Classification and types of solutions of PDEs. Applications of
PDEs. Solution of linear PDEs with constant coefficients, solution of some initial-boundary value
problems. Solution of PDEs by Laplace Transforms.

References

e Morris Tenenbaum, Harry Pollard, "Ordinary Differential Equations: An Elementary Textbook
for Students of Mathematics, Engineering, and the Sciences", Dover Publications, Last Edition.

e Wei-Chau Xie, Differential Equations for Engineers, CAMBRIDGE UNIVERSITY PRESS,
2010.

Code

Course Title Pre-req Cr. Ct Hrs Assessment

BES 112

Hrs.
Lec. Lab Tut Tot SA MT PE/OE | Final

Numerical Analysis | BES 111 3 5 5 0 4 10 30 20 40

Course Content

Numerical in general: Errors, norms, Numerical solution of a system of linear and nonlinear
equations. matrix eigenvalues, least square method (Curve fitting), Interpolations, Numerical
differentiation and integration.

Numerical ODEs and PDEs: methods for the solution of initial value problems in 1st order ODES
and higher order ODEs, Finite difference methods for boundary value problems in ODEs and
initial-boundary value problems for PDEs (Elliptic and parabolic PDEs)- Lab simulations of
engineering applications

References

e R W Hamming, "Numerical Methods for Scientists and Engineers”, Courier Dover
Publications, Last Edition.

e Steven C. Chapra, “Applied Numerical Methods with MATLAB for Engineers and Scientists”,
Mcgraw-Hill, 3rd edition.

e Nita H. Shah, Numerical Methods with C++ Programming, PHI Learning, 2008.

Laboratory

Lab simulations by software’s as (C++, Matlab, Python,...)- Simulating practical technical problems- linear
equations due to electric circuits , truss and spring mass systems. - Electric charge calculations- Nonlinear
structural problems- Deflection of nonlinear springs- Calculating the shrinkage of a trunnion- Finding the
longitudinal Young’s modulus -Estimating voltage drop on a resistor- Calculating the work done by
stretching a string- Simulating equations due to the fluid continuum problems, DC motor speed control
problems- interpolation and fitting for signals and voltage current relations- population growth calculations-
Fluid flow rate calculations- Distributed wind force problems

167
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Course Title Pre-req Cr. Ct Hrs Assessment
Hrs.

BES 113

Lec. Lab Tut Tot SA MT PE/OE | Final

Mathematics 111 BES 012 3

2 0 2 4 30 | 30 - 40

Course Content

Complex Functions: Complex plane, Polar form of complex number, Powers and roots, Cauchy-
Riemann equations, Conformal transformations. Some elementary transformations (linear function,
rational and bilinear functions, irrational functions, the exponential function, trigonometric
functions). Complex integration.

Multivariable Calculus (B): Multiple integrals: double integrals, areas, moments, double integrals in
polar form, triple integrals, masses and moments in three dimensions, triple integrals in cylindrical
and spherical coordinates, substitution in multiple integrals, line and surface integrals, Green, Gauss
and Stock’s theorems.

References

e Erwin Kreyszig, "Advanced Engineering Mathematics", / Paperback / Wiley, John & Sons,
Last Edition. George B. Thomas, Jr., Maurice D. Weir, Joel Hass, THOMAS' CALCULUS
Multivariable (Twelfth Edition), 2010.

Code

Course Title Pre-req Cr. Ct Hrs Assessment
Hrs.

BES 211

Engineering Statistics Lec | Lab | Tut Tot SA MT | PE/OE | Final

and Probability BESO12 | 3 "2 [ 2 [ 0 | 4 [10 | 30 | 20 | 40

Course Content

Probability: Obtaining Data - Probability models: mathematical, deterministic model. Probability
theory concepts. - Discrete Distributions: Binomial and Poisson distribution. Continuous
Distributions: Normal and Exponential Distribution. - Joint distributions.

Statistics and Estimation: central point theorem, Single and multiple confidence interval, Prediction
interval, tolerance interval - Hypothesis testing, - Inferences on the mean and variance of Normal
distribution, Inference of two samples. — Simple and multiple Linear Regression and Correlation. -
Applications involving uniform, Gaussian. Markov chains - Queueing Theory - Course examples are
drawn from signal processing, system reliability, data science, wireless communications, civil
engineering, and mechanical engineering - Lab simulations of engineering applications.

References

e R. E Walpole, R. H. Myers, “Probability and Statistics for Engineers and Scientists", Macmillan
Publishing, Last Edition.

e David Levine, Patricia Ramsey , Robert Smidt, “Applied Statistics for Engineers and
Scientists: Using Microsoft Excel & Minitab”, First Edition, 2000.

Laboratory

Lab simulations by software’s as (Excel, Matlab, Python,...)- Exploratory data analysis and data
transformation (Tabulated data summaries and statistics, Histograms, Box and Correlation plots,
Computation of means, variances, etc, Missing data imputation)- Simple random sampling with and
without replacement- Stratified random sampling- Simulating Bernoulli process and Poisson
distribution - Simulating Markov chains applications-Binary and sequential hypothesis testing and
gambler’s ruin -Gaussian Mixture Models, clustering and anomaly detection- Regression models and
inference- Time series forecasting and ARIMA models.
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.

ELE 103 Electrical Circuits BES 032 2 Lec. | Lab | Tut Sum | ST MT PE/OE | Final
1 0 2 3 30 30 0 40

DC circuit analysis: Circuit Variables, Kirchhoff’s Laws, Simple Resistive

Circuits, The Wheatstone Bridge, A to-Y (or m -to- ) EquivalentCircuits, TheNode-Voltage Method

and Dependent Sources, TheMesh-Current Method and Dependent Sources, TheVenin and Norton
Equivalents, Maximum Power Transfer, Superposition, Topology in Circuit Analysis, TheOperational
Amplifier circuits,Inductance and Capacitance, The Natural Response of RL and RC Circuits, Step
Response of First-Order RL and RC Circuits.

References | e Nilsson, J. W., & Riedel, S. A., “Electric circuits”, 12" Edition, Pearson Education Limited,

Course Content

2020.
Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
ELE 104 Electronic Devices Lec. Lab Tut Sum ST MT PE/OE | Final
and Circuits ELE103 | 2 It o [2 [3 [30%]|30%]| 0% | 40%

Semiconductor physics, Structure of diodes, Diode circuits and rectifiers, Structure of BJT, Biasing
and operation modes of transistors, DC and small signal analysis of transistor circuits, Amplifiers
circuits using BJT, Power amplifiers, Field effect transistors, Biasing of FET, Small sighal model
of FET. Amplifier circuits using FET, Design of amplifier circuits, Frequency response of amplifier
circuits, Active filters, Feedback in electronic  circuits, Different feedback configuration in
electronic circuits, Oscillators circuits.

References | o  Sedra/ Smith, Microelectronic Circuits, 8th Edition, Oxford University Press, 2019.

Course Content

Code Course Title Pre-req Cr. Ct. Hr. Assessment

Hrs.
ELE Electric Machinery ELE 2 Lec. | Lab | Tut Sum | ST MT | PE/OE | Final
201 103 1 2 0 3 10% | 30% | 20% | 40%

Rotating electrical machines, operating principles, mainterminology, and industrial standards. Static conversion
of electrical energy: three-phase inverter and current control. DC motor: principle of operation, main
characteristics and construction, electrical drives with DC motor, sizing of real application examples.
Synchronous motor (“brushless”) : principle of operation, main characteristics and construction, electrical
drives with synchronous motor. A synchronous motor: principle of operation, main characteristics and
construction, electrical drives with a synchronous motor. Stepper motors.

References | "Electric machines and drives", By G.R. Slemon, Addison Wesley, MA, 1992

Laboratory | Polarity-test for single-phase Transformer, Open-circuit test for single-phase Transformer, Short-circuit test for
single-phase Transformer, Parallel-operation for single-phase Transformer, Three-phase Transformer’s
connections, Magnetization curve or Open circuit characteristic of DC Machine (plot of Ea vs. la), Armature
Control of DC Machine Drives., Field Control of DC Machine Drives.

Voltage Regulation and Speed Regulation of DC Machine, Starting a DC Motor with DC Manual Starter,
Principles of Induction Motor, Star Delta Starter of Induction Motor, Speed Control of Induction Motor Drives,
Speed Regulation of Induction motor, Parameters determinations, Starting of Synchronous Machine,
Connection of Synchronous Machines in Parallel or with the Grid, The effect of changes in field currents on
Power-factor, Speed Control of Synchronous Machines Drives

Course
Content

Speed Control of Stepper motor Drives
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Course Title Cr.

Hrs

Pre-req Ct. Hr. Assessment

ELE 204

Logic Circuits Design & Lec. Lab Tut Sum | ST MT PE/OE | Final

ELE 104 3

Applications 2 2 0 4 20 20 20 40

Course
Content

Number systems and data representation - Boolean algebra - simplification of Boolean functions -
logic gates - combinational and sequential logic circuits. Registers, counters, and adders — Memory.
Digital electronics. Performance of analogue and digital transducers; selecting a proper transducer for
a given application. Digital transducers: optical encoders, ultrasonic sensors. Data acquisition systems
(A/D and D/A converters). Stepper motors: microprocessors: structure, programming, applications.

References

e Charles H. Roth Jr., Larry L Kinney, 2009, "Fundamentals of Logic Design", 6th Edition, Publisher: CL Engineering
e Sajjan G. Shiva, 1998, "Introduction to logic design”, M. Dekker, New York

Laboratory

Project: At the end of the course the student must provide a project emphasizing the course content

Code

Course Title Cr.

Hrs

Pre-req Ct. Hr. Assessment

m
—
m
w
o
H

Lec. Lab Tut Sum ST MT PE/OE | Final

Power Electronics ELE 234

3 2 2 0 4 15% | 20% | 15% | 50%

Course Content

Power semiconductor devices, diodes, thyristors, MOSFETS, and other insulated gate devices such as the IGBT,
MCT and the FCT. Static and switching characteristics, gate drive and protection techniques. Drive circuit design
and protection techniques. Power converter circuits Applications of AC-DC, DC-DC, and DC-AC power converter
circuits. Analyses of input and output waveforms of these circuits, harmonic performance. A basic understanding of
devices, circuit principles and implications in input/output waveform quality. Application considerations for remote
and un-interruptible power supplies, and for computer systems, telecommunications, automobiles, traction and other
industrial processes; Utility interaction, harmonic distortion.

References

Adel S. Sedra and Kenneth C. Smith, “Microelectronic Circuits”, by Oxford University press.

Laboratory

Characteristic of silicon-controlled rectifier
Triggering of IGBT, MOSFET & Power Transistor
Experimental study Bridge inverter using IGBT

Experimental study Series Inverter using MOSFET

Used in Pro

gram | Mechatronics Engineering Program | Semester | 7

Code

Course Title Cr.

Hrs

Pre-req Ct. Hr. Assessment

ELE 404

Lec. Lab Tut Su

m

ST MT PE/OE | Final

Digital Control MEC314 | 3

2 0 2 4 30% | 30% 40%

Course
Content

Introduction to digital control systems, AD/DA conversion. Conversion of linear time invariant systems from
continuous-time to discrete-time. Identification of unknown systems. Design of digital controllers and filters.
Sampling continuous-time systems, time-delay systems, transfer functions in z-domain, block diagram
simplification, stability analysis of digital systems, transformation techniques, compensator designs, PID
controllers, digital filters, state  space models, controllability, observability, state feedback,
output feedback, and introduction to system identification. Laboratory experiments on the course topics.

References

e loan D. Landau and GianlucaZito, Digital Control Systems Design, Identification and
Implementation, springer, 2006.

Used in Program

| Mechatronics Engineering Program | Semester | 8
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