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Figure 2 Different Levels of Competencies as per NARS 2018, as published by NAQAAE
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Table 10 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 Il | 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 | MT1| MT2| SA | Final
Ligls Foreign Language - 2 2 - - 2 30% | 20% | 10% | 40%

e laiel s calad) andll Gulae J8 (e a8 &5 AT A 6l ) i ,dl o Al Sl e AR pailad
iyl Gany e Gl dgaibiad g Alladll Jaalls coslud) del 8 (cany dalll ae) @ axal e ddadlally K s
Al g 5l Calite A Sl (pe clibaiia il g Bed 8 el o) gl rAlad) el jal) ol i) Alaad) 4l 8 dailil)

Juat¥ &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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Code Course Title CH -
req. Lec. | Lab. | Tut. | Sum | MT1 MT2| SA | Final
Information and 0 0 0 0
UHS Communication - 2 2 - - 2 30% | 20% | 10% | 40%
102
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sel g chasmial) Jilas sl alas caluill g i i) AS0d caleill g aidal) b Jlai¥) Jalail o slaall L o) 5S35 Cilallaan 5 asalia

A all ddadall clilyll 4‘591.:&\2“ A A PEI A PRG CPYPR|| 6;«\-35‘\2“ ) el cé\jl\ c‘;{a\‘)ﬁ‘ﬁ\ é\)ﬂ\ ecalibull
Al

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
e Lec. | Lab. | Tut. | Sum | MT1 MT2| SA | Final
UHS .
103 Societal Issues - 2 2 - - 2 30% | 20% | 10% | 40%
Baly 3 Ll (a5 jealeall Lliail) (e Jia jaan 5 ) 43y § 5 Aanba®®V 5 diall 5 Lo laia¥) Llail) (e a2l (DUl G 53
Llal  caliuall dpaiill § ApbaBY) (5 iall o o 3l 5 il AadlSa Liad g caainall g 3 il e 1o il 5 ma & AlSull
Adall Wb colall g Flall sty paaill s ) & slill 5 dalall daall Licad 5 63 pall i Caiad) Wil g oY) (3 ia
Lraina A dalgll Lliadl) e la e
2 The awareness of students on many social, environmental, economic, and other contemporary
£ 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
o development — human rights issues — issues of violence against women — public health issues —
= environmental pollution and desertification -Climate change, water and energy issues — Other
8 important issues in our society.
B
% Enid Hill, “Discourses in Contemporary Egypt: Politics and Social Issues”, 2000, American
o University in Cairo Press.
[<5]
o
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Code

Ct. Hr. Assessment
Pre-

Course Title CH ]
reg. Lec. | Lab. | Tut. | Sum | MT1| MT2| SA | Final

UHS
104

Professional Ethics - 2 2 - - 2 30% | 20% | 10% | 40%

Course Contents

a5 A ABAY) Cle g sall Lo 58 5l ae Al LA i) aal sall dsBlial 4 330 Ala) ) jaall any
2 W1 5 Al Aaliadll sle) e 5 Aigall CILENAY Lalal) il sially Cay paill e jiall (5 sy s Jand) Jlae (& G A
S JS 8 Al Jae Jlae (e Al 4l 50 s ilad 511 5 (5 sl 5 acinall oo el 3Y) cAadaiVl)

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.

References

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

University Requirements Elective Courses

Code

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

UHS
201

Principles of Lec. | Lab | Tut | sum | MT2 MT2| sa |Final
Entrepreneurship and - 2

Project Management 2 - - 2 30 20 10 40

Course Content

(bani s ga s Jlee V) 33 5 daaladl cdpaly I a jliiall JISEY) o 5 63 jpaall cliiall g Jlae Y1 30k 5 (Jlae Y1 30k ) & aalia
La il Jlee VI &y o)l g 5 piall dom o i€l Aol (Jaad) dad S Allall Adadd) cdplaill Adadl) iy gucdl) Adadl)
3 o Aedie cgab )l g gl (e O jlge g manl)l LB sl a liall acd el dpaly ) Cile 5yl
“L‘l&..ﬂl C);l‘ J\.um” dﬂ;ﬁ c&l&aﬂ\ Lhae u_uhl_ul‘ Bc‘)ﬁ 6@\ ccb_\j\ (»..4.1\93 “L\Lcj)ﬁmﬂ GAA.L:AJ‘ JSA.QJ‘ cu\.ﬂ:_’)ﬁmﬂ
e g piall elal 381 pa gl ¢ Hlalaall 5 ) A8l 5 )] ed gall 5 jabadl) (anads
Concepts in entrepreneurship — entrepreneurship and small enterprises — Idea generation of
entrepreneurial projects — The university and entrepreneurship opportunities and challenges — Marketing
plan — operational plan — financial plan — Writing the business plan — The technological environment for
entrepreneurship projects — External business environment for pioneering projects — Egyptian economy
programs to support leading projects — entrepreneurial project presentation skills —
Introduction to project management — The organizational structure — Success assessment — Planning —
data reading — network planning — critical path analysis of networks — resource allocation and
constraints — cost management — risk management — measurement and control of project performance.

References

o 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
Radically Successful Businesses”, 1st edition, 2011, ISBN-13 : 978-0307887894

o  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 MT1| MT2 | SA Final
203 Management 2 - - 2 30 20 10 40
J‘)\‘yxﬂh‘.}kﬂ\ 6%‘)&4}\ J‘)\}AS\ 'IS‘)\J:J 4_\“:33‘)” L_ﬂU:)n cfg)i.d\ A‘)\‘yd\ B‘)‘J}( G;Ut\n J}Lﬂ\ Mﬂ),uu“ JJ\}AS\ 51 (a)g_:u
|5 Aoddl )l sall (o Bliall ¢y il o)l sall (e gad ¢y pld) 2l sall jshais cupa g plildl 3l sall o Jseand) 8
= Ledalind 5
3 The concept of human resources management — The historical development of human resource
5 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 o Dessler, G., Chhinzer, N., & Gannon, G., « Management of human resources: The essentials”, 5th
[<5] .
2 ed., 2019, Pearson Education, ISBN: 9780134882963.
(5]
E e A. DeNisi, R. Griffin, HR, “Human Resource Management*, 3rd edition, 2007, ISBN-13 : 978-
c 0618794195
) Pre- Ct. Hr. Assessment
Code Course Title CH -
ek Lec. | Lab. | Tut. | Sum [ MT1| MT2| SA Final
UHS | Communication & i i i 0 0 0 0
301 Presentation Skills 2 2 2 30% | 20% 10% 40%
. B):u.n” 3_1\35 ‘d..aaj\ 3_‘1:\.1 ‘_,,J dLAJY\ c&\_éy‘ ul.\;:u\)ﬁu\j J\jaj\ A_\\JL@_A ‘GL‘AH\ )&L dLABY\ ¢Caaasl) &L\JL@.A gL-.sﬂ\ dL.A.\Y\
= ol il N5y N 5 A 1A
§ A general introduction to communication, the importance of communication, types of communication,
o | communication obstacles, communication skills, features and methods of effective presentation, verbal
£ | communication: speaking skills — non-verbal communication — dialogue skills and persuasion strategies
8 | — communication in the work environment — writing resume — writing formal reports and letters.
¢ | 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
o

34



Lt Al

Benha University Ly Aauigh) A5 /BN
Benha Faculty of Engineering 2022 u‘JaJﬁLS::-{‘ s e h}g /7 ’\
_n".\/ %6

Code

Pre- Ct. Hr. Assessment
Course Title CH

req. Lec. | Lab. | Tut. | Sum [ MT1| MT2| SA Final

UHS
302

Leadership Skills - 2 2 - - 2 30% | 20% 10% | 40%

Course Contents

Glassy agdy 23 P& e gl 5 ) @l G b daliy Ball gal 2y )laY) 5 dalall @l jleal) dpaii I el Cagy
Jelailly el lbal jiu) aal agdijais ol ) Ladll e Joail) bl 5 3k aaly el oY) 5 ksl duadsll
bl 5 35 e AN 5 alall 3 510l 5 Jandadilly Aalaiall 5 ,1aY) 5 33l CLEMAT 5 ol Hlgall Gy dai ) Adlial ¢ gLl

LN 5 5 Y] CLEMAT 5 ¢ yanill 328 5 g5 o5 L il gl 5 (Alladl) il ) Ll e

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.

References

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

Code

Pre- Ct. Hr. Assessment

Course Name CH
reg. Lec. | Lab. | Tut. | Sum | MT1| MT2| SA Final

UHS
801

Research

- - _ 0, 0, 0, 0,
Methodology 2 2 2 | 30% [ 20% | 10% | 40%

Course Contents

(L) Qs anll et aaad sl ) s ol HUia) Jal se g Cand) S 30a (anll £ gaaga i) Cilisal)
el s alall Sl (5 kg malia Ay aill Sl Hall ddpta gl ilul jall doe SUatu¥) bl jall Agalall Sl ol &\)si
Gl dia gl ) g el Glagaall g5 o saaadl dilad ) saanll dul 0 elaia¥) mual (il

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.

References

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
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Code Course Title Pre- CH Ct. Hr. Assessment _
reg. Lec. | Lab. | Tut. | Sum | MT1| MT2| SA Final
UHS 803 Thinking Skills - 2 2 - - 2 30% | 20% 10% 40%
(4l sie — duailiad — ady %) Sl ads SEl ) jlee malad ) Jaae (g 1) - sl 3 SIANY A s aalia
Llasl Sl Gl ol ol A yaa Uiall 5uSal) ol jlge dymall S8l g o palall 8L - e lagy)) pSall g gl
adei (3 5k ¢ SEl Ol jlga anled gl ¢ SEl Ol g Apail (A Leddivsall il i) (gl ) ey ddliaal i)
g Sall &l lga
% Theoretical concepts (memory — thinking — creativity), an introduction to teaching thinking skills,
8 the nature of thinking (definition — characteristics — levels) types of thinking (creative — critical —
o scientific), cognitive thinking skills, metacognitive thinking skills, thinking measurement tools,
= different thinking patterns, and skills, strategies used to develop thinking skills, thinking skills
S8 programs, ways to teach thinking skills
John Butterworth, Geoff Thwaites, “Thinking Skills: Critical Thinking and Problem Solving”,
References

2nd edition, 2016, ISBN-13 : 978-1107606302
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Faculty Requirements

Inter-displinary 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.

AG. 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.

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.
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Benha University

List of Faculty requirements courses for Inter-disciplinary Programs

Code Course Pr_e? Credit Ct. Hrs.
requisites | Hours | Lec. | Lab. | Tut | Sum
FRB 001 | Analytical geometry & Linear |  ----- 3 2 0 2 4
Algebra
FRB 002 | Integration & Multivariable FRB 001 3 2 0 2 4
functions
FRB003 | Statics | - 3 2 0 2 4
FRB 004 | Dynamics FRB 003 3 2 0 2 4
FRB005 | WavesandHeat | = ----- 3 2 2 1 5
FRB 006 | Electricity and Magnetism | = ----- 3 2 2 1 5
FRB 007 | Chemistry for Engineers | = ----- 4 3 2 1 6
FrRM oog | Production Systems | 9 1 3 0 4
Engineering
FRM 009 | Engineering Drawing | = ----- 2 0 0 4 4
FRM 010 | ENgineering Drawing by FRMO009 | 2 1 2 | o | 3
Computer
FRE 012 | Computer Programming |  ----- 2 0 2 2 4
FRB 103 * | Environmental Pollution and FRB 007 2 2 1 0 3
Industrial Safety
FT 103 Field Training | Completionof 0 0 0 0 0
FT 203 | Field Training Il Completion of 0 0 0 0 0
Total 32 19 14 17 50

* Course teaching is shared between the Basic Engineering Science Department and Discipline
Department.

Course Coding

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.

FRB XXX Courses offered by Basic Engineering Science Department

FRM XXX Course offered by Mechanical Engineering Department for Faculty

Requirement

FRE XXX Course offered by Electrical Engineering Department for Faculty

Requirement

The following abbreviations are the legend for the courses:

Pre-req | Prerequisite Cr. Credit Hours Std. | Student Activity
Hrs. Act.

Lec Lectures Tut Tutorials Lab Laboratory

MT1 First Midterm Exam | MT2 | Second Midterm Exam Final | Final Exam
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Code

Pre- cr Ct. Hrs. Assessment

Course Name Std.

req. | Hrs. | |ec | Lab. | Tut. | Sum | MT1 | MT2 At | Final

FRB 001

Analytical
geometry & Linear - 3 2 0 2 4 30 20 10 40
Algebra

Course Contents

Analytical geometry: Functions (Lines, Circles, Parabolas, Piecewise-Functions, Power Functions,
Polynomials, Rational Functions, Algebraic Functions, Trigonometric Functions, Hyperbolic
Functions, Exponential Functions and Logarithmic Functions) and their properties, their graphs and
their inverses. Limits and continuity. Differentiation rules of real functions of one variable.
Applications of derivatives (maxima, minima and inflection points, curve tracing, optimization
problems). Taylor’s and Maclaurin's series of functions of one variable.

Linear Algebra: Matrices and their properties, types, ranks and their inverses (Adjoint of matrix,
Eigen equation and Gauss elimination). Existence and uniqueness of solutions. Solving system of
linear equations by Matrices (Gauss elimination, Gauss — Jordan elimination, LU factorization).
Eigenvalues and eigenvectors. Complex numbers. Elements of mathematical logic with applications.

References

e Howard Anton, "Calculus with analytical geometry", John Wiley & Sons, Last Edition.
e Gilbert Strang, "Introduction to Linear Algebra", Wellesley-Cambridge Press, Last Edition.

Code

Pre- cr Ct. Hrs. Assessment

Course Name Std.

req. [ Hrs. | 1 ec | Lab. | Tut. | Sum | MT1 | MT2 Act. | Final

FRB 002

Integration & FRB

Multivariable 3 2 0 2 4 30 20 10 40

. 001
functions

Course Contents

Integration: Techniques of integration (Basic Integration Formulas, Integration by Parts, Integration of
Rational Functions by Partial Fractions, Trigonometric Integrals and Substitutions). Applications of
indefinite integrals. Applications of definite integrals (areas, volumes of revolution, lengths of curves
and surface areas of revolution).

Multivariable functions: Curves and surfaces in three dimensions. Limits, continuity and partial
derivatives of functions of several variables. Chain Rule. Directional and total derivatives.
Applications (tangent planes and normal lines, Taylor series of functions of two variables, Extreme
values and conditional extreme values of functions of two variables).

References

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

George B. Thomas, Jr., Maurice D. Weir, Joel Hass, THOMAS' CALCULUS Multivariable (Twelfth
Edition), 2010.
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
Lec. | Lab | Tut | Sum M | M | PE/ | Final
FRB . SA| T | T| OE
003 Statics 0 3 1 5
2 0 2 4 10 | 30 | 20 0 40

Course
Content

Vector algebra and applications to mechanics, Statics of particles in three dimensions, Moment
of a forces about a point and a line and moment of couples, Equivalent systems of forces,
Equilibrium of rigid bodies, Centroids and centers of gravity, Analysis of structures, Friction
and its applications, Moments of inertia of areas and masses.

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

EI’)’
(&)
3 Statics and Dynamics, 10th edition (2013).
[
:03 e Hibbeler, R. C. Engineering Mechanics: Statics and Dynamics, 10th Edition. Upper Saddle
River, New Jersey: Prentice Hall, (2003).
Cr Ct. Hrs. Assessment
Code Course Name Pre-req. H : Std

S| Lec | Lab. | Tut. | Sum | MT1 | MT2 Act | Final

FRB 004 Dynamics FRB 003 3 2 0 2 4 30 20 10 40

Course
Contents

Kinematics of particles (rectilinear and curvilinear motion), Kinetics of particles (Newton's second
law — principle of work and energy — principle of impulse and momentum - impact), Kinematics of
rigid bodies (translation, rotation about a fixed axis and general plane motion), Kinetics of rigid bodies
(force and acceleration method).

References

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).

40

Benha University g Auigh) 4,6 /N
Benha Faculty of Engineering 2022 u‘JaJﬁLS::-{‘ iU e h}g // \
_‘ﬂ@in_



e daals
s i Al
2022 (a8 Ala e Aoy

Benha University
Benha Faculty of Engineering

7/
RSN

Code Course Title Pre-req | Cr. Ct. Hrs. Assessment
Hrs.
FRB Waves and Heat - 3 Lec. | Lab | Tut | Tot | SA | MT PE/ Final
005 OE
2 2 1 5 10 | 30 | 20 40

Course
Content

Simple harmonic motion, Wave motion, Sound waves, Superposition of waves, Interference of light
waves, Diffraction 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.

R. A. Serway and J. W. Jewett, Physics for scientists and engineers: Cengage learning, 2018.
Tarek M. Abdolkader, Mohamed Elfaham, Mina Asham, Ibrahim Sayed, Walid Selmy,
“Engineering Physics, Part I, Waves, Heat and Optics”, 1st edition, 2022.

(7]
§ o D. Halliday, et al., Fundamentals of physics: John Wiley & Sons, 2013.
E e D. Giancoli, Physics for Scientists & Engineers with Modern Physics, 4th Edition ed. Pearson,
x 2008.
¢ Simple harmonic motion
e \Waves in stretched string,
e Sound waves,
> e Interference and diffraction of light,
% e Polarization of light,
_c% e Specific heat,
— e Thermistor and thermal conductivity.
Code Course Title Pre-req Cr. Ct. Hrs Assessment
FRB Electricity and - H;,S. Lec. | Lab | Tut | Tot | SA | MT PE/ Final
006 Magnetism OE
2 2 1 5 10 | 30 | 20 40

Course
Content

Electric field, Gauss law and applications, Electric potential, Capacitors and dielectrics, Current
and resistance, Magnetic field and magnetic force, Sources of magnetic field, Ampere’s law,
Faraday’s law, Self-induction and magnetic energy.

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

§ “Engineering Physics, Part I, Waves, Heat and Optics”, 1st edition, 2022.
5 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
e Wheatstone bridge & Metric bridge
g‘ e Electric Field Mapping
© e Capacitor Charging and Discharging
o .
2 e The Electric Transformer
- [}

Faraday’s Law
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Code Course Title Pre-req Cr. Ct. Hrs. Assessment
Hrs.
FRB Chemistry for - 4 Lec. | Lab | Tut | Tot | SA | MT PE/ Final
007 Engineers CIE
3 2 1 6 10 | 30 | 20 40
Gaseous state: ideal & real gas laws, kinetic molecular theory - Liquid state: intermolecular forces,
Course | properties of liquids, phase rule — Solids: arrangement of atoms, metallic solids, alloys - Chemical
Content | kinetics: reaction rates & order, catalysis — Electrochemistry: electrochemical cells, standard
potential, corrosion — Polymers: Characterization and Properties of Polymers, Functional Polymers.
- 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,
8 Brooks Cole; 1st edition, 1999.
< -Steven S. Zumdahl, “Chemistry Principles”, Third Edition, Houghton Mifflin, 1998.
E -Prof. Elsayed Fouad, Engineering Chemistry I, 1I.
-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
)
% -Oxidation-Reduction Reactions
% -W/C Ratio
- -Precipitation Reactions
Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
FRM Production Systems - 2 Lec. | Lab | Tut | Tot | SA | MT PE/ Final
008 Engineering g
1 3 0 4 10 | 30 | 20 40

Course
Content

Introduction, Casting processes: Main steps of sand casting, Pattern design, melting of metals, Metal
forming techniques: Forging, Rolling, Extrusion, Drawing, Bending Processes: Temporary and
permanent joints, welding techniques, cutting techniques: Principles and elements of cutting processes,
Basic cutting, and machining (Turning, Drilling, Milling, etc.,). Production planning and control
principles, Fundamentals of quality control.

g e Jiangshan Li, Semyon M. Meerkov, 2008, “Production Systems Engineering”, Springer; 1st ed.
5 " 2009 edition, 2008
"5:5 e M. P. Groover, 2011, "Principles of Modern Manufacturing™, 4th Ed., john Wiley & Sons, Inc.

e Measurement operations and tools

e Sand-casting workshop
g‘ ¢ welding techniques; electric arc welding, gas welding and cutting, and electric resistance welding
§ e Machining workshop; turning, shaping, drilling, milling, and grinding
§ e Metal forming workshop; rolling, bending, drawing, and extrusion

Carpentry workshop
Forging workshop
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Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
FRM 009 Engineering - 2 Lec. Lab Tut Tot SA MT MT PE/ Final
D . 1 2 OE
rawing 0 o] 441030 20~ 140

Course
Content

Principles and skills of Engineering drawing. Conventional lettering and dimensioning.
Geometric constructions. Orthographic projection of engineering bodies. Theories of
view derivation. 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

o William Chalk, Goetsch, "Technical Drawing", Delmar technical graphics series, 6th edition,

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

Laboratory |e Student's engineering sketches and drawings carried out in the engineering drawing Labs.
Code Course Title Pre-req Cr. Ct. Hr. Assessment
Hrs.
FRM 010 Engineering Drawing - 2 Lec. | Lab | Tut | Tot SA | MT MT PE/OE
by Computer 1 z
1 2 0 3 10 | 30 | 20 40

Course
Content

Introduction to Computer Aided Drawing, Benefits of computer-aided drawing. Graphics/CAD
involves the visualization, sketching, and geometric construction of mechanical components.
Industry standard for drawing. Layout and creation of 2D working industrial drawings. Illustrate
CAD drawing construction techniques, implementation of graphical communication using the
alphabet of lines, orthographic projection, section views, auxiliary views and the creation of
assembly and detail mechanical components. 3D drawing of Mechanical Components.

References

o William Chalk, Goetsch, "Technical Drawing", Delmar technical graphics series, 6th edition,

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

Laboratory

o Students practice engineering sketches and drawings in Computer Labs.
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Code Course Title Pre-req | Cr. Ct. Hr. Assessment
Hrs.
FRE Computer Programming - 2 Lec. | Lab | Tut | Tot | SA | MT MT PE/OE
012 I 2
0 2 2 4 10 | 30 | 20 40

Introduction to Computer Programming, Basics of C++ language, Problem Solving and Algorithm
Design, Pseudo-codes and Flow charts, Arithmetic Operators and Variables, Exploring input and output
statements, Control Structure (Selection and iterative), Functions, Primary data structure of Arrays and
its multi — dimensional behavior, Concepts of Pointers, Introductory knowledge of Structures.

o Paul Deitel, Harvey Deitel, “C++ How to Program”, 10th Edition, Pearson; (February 29, 2016)

e Jery Hanly, Elliot Koffman, “Problem Solving and Program Design in C”, 8th edition, Pearson, 2015,
ISBN-13: 978-0134014890

(7]
[<5]
% e R. Sedgweck, K. Wayne, "Introduction to Programming in Java: An Interdisciplinary Approach”, 2nd
O Edition, Addison-Wesley Professional, 2017, ISBN-13: 978-0672337840
@ e W. Savitch, "Problem Solving with C++", 10th Edition, Pearson, 2018, ISBN-13: 978-0134448282
e Nell Dale, Chip Weems, “Programming and Problem Solving with C++”, 5th, Jones & Bartlett
Learning; (May 14, 2009)
Problem solving labs using high level language (C, or C++) to apply explained topics in each lecture
including:
Flowcharts
- Data Types
IS Declaration of Variables and Constants
= Conditioning Statements (if -- Then, switch -- case)
S Iteration Statements (For -- Next, Do -- while)

Arrays
Predefined Functions - User Defined Functions
Strings and string functions
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Code Course Title Pre-req Cr. Ct Hrs Assessment
Hrs.
FRB 103 Environmental FRB 007 2 Lec. | Lab | Tut | Tot | SA | MT | PE/ Final
Pollution and ClE
Industrial Safety 2 1 ) 3 |10 30 | 20 40
- Air pollution-Adverse effects -ozone depletion — green house effects- Acid rain and global warming -
measurement and control methods.
- Water pollution- constituents of wastewater- primary treatment: various pre-treatment methods - Advanced
Treatment: chemical oxidation, precipitation, air stripping
Construction Engineering and Managment 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.
Electromechanical Engineering students: Hazards analysis-Hazards of pressure , uses of over pressure-
hazards of temperature-HAZOP study regarding pressure, temperature & flow -static electricity & its control
*ch purging and inerting -relief valves and rupture disks-venting — flame arrester -flare system-alarms and types of
*g‘ 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.
& Electric shock and burns from live wire contact, Fires from faulty wiring, overloading circuits, leaving
3 electrical parts exposed, Electrocution or burns from lack of PPE, Explosions and fires from explosive and
o flammable substances, Contact with overhead power lines Electrical exposure to water.
D
% 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.
X o
- e Airsampling
g e Water sampling
g e Adsorption
S e Precipitation
Ct. Hrs. Assessment
Code oL Pre-req G Std .
Name ' Hrs. Lec | Lab. | Tut. [ Sum [ MT1 | MT2 Act. Final
FT Field Completion
103 | Training of 65 CR. 0 0 0 0 0 - - - Pass
[ HRS.
For 6 weeks interval as a minimum.
£ | Field training conducted under the supervision of a faculty member and field mentor in the actual
2 | 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.
O | The students will have the opportunity to work with multidisciplinary teams during the training
period.
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Ct. Hrs. Assessment
Code | Course Name | "¢ X Std .
reg. Hrs. Lec | Lab. | Tut. | Sum | MT1 | MT2 Act. Final
. Compl
Field .
FT . etion of
203 Tra:rlung 96 CR. 0 0 0 0 0 - - - Pass
HRS.
For 6 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.

o | 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.
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Program # 10 Electromechanical Engineering Program

Program Description

Electromechanical Engineering Program is a scientific and professional field specializing in
designing, implementing, and managing mechanical and electrical systems projects in various
buildings and establishments. The study in this program focuses on:

Professionalism in engineering design.

Understand legal and professional practice related to government approvals for
mechanical and electrical systems projects.

Understand implementation methods, coordination, systems, equipment, planning,
scheduling, and occupational safety.

Understand management topics such as economics and business, accounting, law,
statistics, ethics, and leadership.

Study and analysis of disasters and risks.

Decision-making and development methods.

Program Mission

Electromechanical Engineering Program is committed to graduate engineers with an outstanding
knowledge, keeping up with the rapid developing trends, and providing research to serve society and
the community.

Basic Information

Preparing Electromechanical Engineers at the level of cognitive distinct and processions to the rapid
development of new developments in this field and a commitment to professional ethics in the field of
work and society.

Program Objectives

The main objectives of the program are to:

1.

Apply a wide spectrum of engineering knowledge, science and specialized skills with
analytic, critical and systemic thinking to identify and solve engineering problems in real life
Situation.

Behave professionally and adhere to engineering ethics and standards and work to develop the
profession and the community and promote sustainability principles.

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

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

Solve problems in the areas of integrated mechanics, electronics, computers, and software
systems.

Capable of analyzing and investigating the inter-disciplinary characteristics of mechanical,
electrical, and hydraulic systems.
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Graduates Attributes

Graduate attributes are the academic abilities, personal qualities, and skills which Electromechanical
Engineering graduates should have.

According to NARS 2018 all engineering graduates must:

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

2. Apply analytic critical and systemic thinking to identify, diagnose and solve engineering

problems with a wide range of complexity and variation.

Behave professionally and adhere to engineering ethics and standards.

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

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

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

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

8. 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.

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

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

@

In addition to all engineering graduate attributes defined by NARS 2018, Electromechanical
Engineering graduate should be able to:
11. Communicate effectively with experience to the use of computer applications in various
electromechanical engineering disciplines.
12. Produce a design system that satisfies a given specification in electromechanical system.
13. Evaluate the sustainability and environmental issues related to electromechanical systems.
14. Solve problems in the areas of integrated mechanics, electronics, computers, and software
systems, and analyze and investigate the inter-disciplinary characteristics of mechanical,
electrical, and hydraulic systems.

Program Learning Outcomes
Level A Learning Outcomes:

According to NARS2018, the engineering graduate must be able to:

PLOL1. 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.

PLOA4. 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.

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

Level D Learning Outcomes:

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

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 and purchase electromechanical equipment, components, and systems according to the
required performance that fulfill job requirements and functional specifications.

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, electrical / electronic / digital equipment, systems, and services.

PLO15. Select, model, and analyze electrical power systems applicable to the specific discipline by
applying the concepts of generation, transmission, and distribution of electrical power
systems.

PLO16. Design, model and analyze an electrical / electronic / digital system or component for a
specific application; and identify the tools required to optimize this design.

PLO17. Design and implement elements, modules, sub-systems, or systems in electrical engineering
using technological and professional tools.

PLO18. 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.

Career opportunity
Why does the labor market need an electromechanical engineer¢

e Meet the need for these systems to coordinate among themselves.

e Minimize the number of engineers working in these systems within the establishment. So one
engineer will work in a facility and work in all electrical and mechanical systems.

e Provide graduates engineers with the knowledge of these systems as most of the traditional
programs in the faculties of engineering do not cover in their study the knowledge needed to work
in most of these systems.

What will graduate of this program be¢
Following are some of the job opportunities that can be pursued by the program graduates:

Design Engineer: Develops the basics and details of many electrical and mechanical systems
projects.

Site Engineer (supervision or implementation): Implements and coordinates electrical and
mechanical systems projects at the site.
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Operation and Maintenance Engineer: Responsible for the process and maintenance of all

electrical and mechanical systems at the sites.

Survey engineer: perform surveying activities for all types of electromechanical projects.
Cost estimator: develops itemized costs and budgets for design and implementation based upon

knowledge and pre-design of operations, materials, and resources requirements.

Project manager: oversees all aspects of a project, coordinates subcontractors, and provides primary

contact to the client as well as to the company's leaders.

Division head or vice president, president, chief executive officer: manage overall site operations.

Features of electromechanical Engineer:
In addition to the general features of the engineer, Features of an electromechanical engineer.

Application of analytical and experimental techniques.

Design and management of electrical and mechanical engineering systems.

Coordination with each other and the use of modern tools.

Understand the profession's global, ethical, and social applications in terms of safety and overall
sustainability issues.

Collecting, benefiting, communicating, and possessing personal leadership skills.

Ability to work cooperatively in a multidisciplinary team.

Continuous outstanding work and lifelong learning.
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Faculty Mission vs. Program Mission Matrix

an

Faculty Mission

Program Mission

Electromechanical Engineering Program is committed to graduate engineers
with an outstanding knowledge, keeping up with the rapid developing trends,
and providing research to serve society and the community.

Program is committed to | Keeping up with the | Providing research to
graduate engineers with an | rapid developing | serve  society  and
outstanding knowledge trends community.

Benha Faculty of Engineering - | committed to graduate well

Benha University is committed to | prepared engineers equipped with N

graduate well prepared engineers | knowledge and skills necessary

equipped with knowledge and | to compete in labor market

skills necessary to compete in | capable of using and developing \/

labor market, and capable of | modern technology,

using and - developing modern roviding research in engineerin

technology, and  providing ? Id g ; ,:3 g \/

research in engineering fields to 1elds ~ serve  sociely an

serve society and community. community

Program Mission vs. Program Objectives Matrix

Program Mission Program Objectives
PO1 PO2 PO3 PO4 PO5 PO6

Electromechanical
Engineering Program is

committed to graduate
engineers with an
outstanding knowledge,

keeping up with the rapid
developing trends, and
providing research to serve

Program is committed to
graduate engineers with
an outstanding
knowledge

Keeping up with the
rapid developing trends

society and the community. | Providing research to
serve society and \/ \/
community.
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Competencies vs. Program Objectives Matrix

PLO | PLO | PLO | PLO | PLO | PLO | PLO | PLO | PLO | PLO1 | PLO1 | PLO1 | PLO1 | PLO1 | PLO1 | PLO1 | PLO1 | PLO1
1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8

PO1| Vv |V \'} \'} \'} \'} \'} \'}

PO2 \'A \'}

PO3 \'} \'} \'} \'} \'} \'}

PO4 Vv Vv \') \') \'}

PO5 \'} \'} \'} \'} \'} \'} \'} \'}

PO6 | V \'} \'} \'} \'} \'} \'} \'}

Program Objectives Vs Graduate Attributes

Program Objectives Graduate Attribute

GAl GA2 GA3 GA4 GA5 GA6 GA?7 GAS8 GA9 GA10 GAll GA12 GA13 GA14

PO1 Vv Vv \')

PO2 Vv ') Vv \')

PO3 \'/ ')

PO4 \ v

PO5

<
<
<
<

PO6 Vv Vv \')
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Requirements of Program Courses

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

Program Requirements

Contact Hours

Requirement Cr. Hrs. Cec. | Lab. | Tut | Sum
University Requirements 14 14 0 0 14
Faculty Requirements 32 19 14 17 50
From Basic Science 12 8 0 8 16

Compulsory Courses

Program Requirements (Program Specialized) 84 60 17 45 | 122
Elective Courses 18 12 0 12 24
Total 160 113 31 82 226

University Requirements of Electromechanical Engineering Program

Lists of Main Humanities Courses of Electromechanical Engineering Program

Pre- Cr Ct. Hrs.
s CoLes reqt;mte Hrs. Lec | Lab. | Tut. | Sum
UHS 101 Foreign Language | = ----- 2 2 0 0 2
UHS 102 Informatl_on a_md _____ 9 9 0 0 9
Communication Technology
UHS 103 Societal Issues | - 2 2 0 0 2
UHS XXX | Humanities Electivel |  ----- 2 2 0 0 2
UHS XXX | Humanities Elective Il |  ----- 2 2 0 0 2
UHS XXX | Humanities Elective Il | --—-- 2 2 0 0 2
Total 14 14 0 0 14
Lists of Electives Humanities of Electromechanical Engineering Program
Humanities Elective Code Course
UHS 201 Principles of Entrepreneurship and Project
| | Entrepreneurship Courses Management
UHS 203 Human Resources Management
I Personal and acquired skills UHS 301 | Communication and Presentation Skills
courses UHS 302 Leadership Skills
" Scientific research and UHS 801 | Research Methodologies
analysis courses UHS 803 | Thinking Skills
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Faculty Requirements of Electromechanical Engineering Program
Pre- Cr. Ct. Hrs.
e e requisites Hrs. Lec. | Lab. | Tut | Sum
FRB 001 | Analytical geometry & Linear |  ----- 3 2 0 2 4
Algebra
FRB 002 | Integration & Multivariable FRB 001 3 2 0 2 4
functions
FRB 003 | Statics | - 3 2 0 2 4
FRB 004 | Dynamics FRB 003 3 2 0 2 4
FRB005 | WavesandHeat | --—--- 3 2 2 1 5
FRB 006 | Electricity and Magnetism | = ----- 3 2 2 1 5
FRB 007 | Chemistry for Engineers | = ----- 4 3 2 1 6
ERM 008 ProQuctiqn Systems | 5 1 3 0 4
Engineering
FRM 009 | Engineering Drawing |  --—--- 2 0 0 4 4
FRM 010 | Engineering Drawing by FRM009 | 2 1 2 | o] 3
Computer
FRE 012 | Computer Programming |  --—--- 2 0 2 2 4
FRB 103 | Environmental Pollution and FRB 007 2 2 1 0 3
Industrial Safety
FT 103 Field Training | Completion of 0 0 0 0 0
FT 203 Field Training Il Completion of 0 0 0 0 0
Total 32 19 14 17 | 50
Basic Science Requirements of Electromechanical Engineering Program
Pre- Cr. Ct. Hrs.
conEs o Nl requisites Hrs. Lec | Lab. | Tut. | Sum
FRB 001 | Analytical geometry & Linear |  ----- 3 2 0 2 4
Algebra
FRB 002 | Integration & Multivariable FRB 001 3 2 0 2 4
functions
FRB 101 | Engineering Differential FRB 002 3 2 0 2 4
Equations
FRB 104 | Engineering Numerical Analysis | FRB 101 3 2 2 0 4
FRB 201 | Applied Engineering Probability | FRB 002 3 5 5 0 4
and Mathematical Statistics
FRB 206 | Multiple Integrals & Complex FRB 002 3 2 0 2 4
Analysis
FRB 007 | Chemistry for Engineers | = ----- 4 3 2 1 6
FRB 103 | Environmental Pollution and FRB 007 2 2 1 0 3
Industrial Safety
EMM 202* Vibratigns and System EMM 103, 3 2 0 2 4
Dynamics EMM 107
FRB005 |WavesandHeat | = ----- 3 2 2 1 5
FRB 006 | Electricity and Magnetism | = ----- 3 2 2 1 5
Total 33 23 11 13 47

54



Benha University
Benha Faculty of Engineering

e daals
s i Al
2022 (a8 Ala e Aoy

Program Requirements
Lists of Compulsory Courses (96 Credit Hours)

Code Course Title Pre- Cr. Hrs. Contact Hours
requisites Lec | Lab Tut | Sum
FRB 101 Engingering Differential FRB 002 3 2 0 2 4
Equations
FRB 104 Engineering Numerical Analysis FRB 101 3 2 2 0 4
Applied Engineering Probabilit
FRB 201 anpdpMathergatical S%atistics g FRB 002 3 2 2 0 4
FRB 206 Multiple Integrals & Complex FRB 002 3 2 0 2 4
Analysis
Total from Basic Science 12 8 4 4 16
EMM 101 Fluid Mechanics | FRB 004 2 2 0 1 3
EMM 103 Mechanics of Machinery FRB 004 3 2 0 2 4
EME 105 Electric Circuits Analysis FRB 006 3 2 1 2 5
EMM 107 Strength and properties of
torials FRB 004 2 2 | o 1 3
EMM 109 Thermodynamics | FRB 005 2 2 0 1 3
EMM 102 Fluid Mechanics Il EMM 101 2 2 0 1 3
EMM 104 Manufacture Technology FRM 008 3 2 2 0 4
EME 106 Electrical Machines EME 105 3 2 0 2 4
EMM 108 Measurements and FRB 006
Instrumentation 3 2 0 2 4
EMM 110 Solid Mechanics EMM 107 2 2 0 1 3
EMM 112 Thermodynamics |1 EMM 109 2 2 0 1 3
EME 201 Logic Circuits and Micro EME 105 3 2 1 2 5
processors
EMM 203 Heat Transfer EMM 109 3 2 0 2 4
EMM 205 Projects Management | ----- 2 2 0 1 3
EME 207 Electrical Power Systems EME 106 3 2 0 2 4
EMM 209 Design of Machine Elements EMM 104
&EMM 3 2 1 2 5
110
EMM 202 Vibrations and System Dynamics EMM 103, 3 ) 0 5 4
EMM 107
EMM 204 Plumbing Systems EMM 102 3 2 0 2 4
EME 206 Electronic Devices and Circuits EME 201 3 2 0 2 4
EMM 208 Fluid Machinery EMM 102 3 2 0 2 4
EME 210 Electric Power Distribution EME 207
Systems 3 2 ! 2 >
EMM 301 Refrigeration EMM 112 2 2 0 1 3
EMM 303 Air Conditioning Systems EMM 112 3 2 0 2 4
EME 305 Low Current Distribution Systems | EME 210 3 2 0 2 4
EMM 307 | Fire Fighting Systems EMM 102 3 2 0 2 4
EMM 309 Combustion EMM 112 3 2 0 2 4
EMM 302 Refrigeration and AC EMM 301
Systems/Components &EMM 3 2 1 1 4
303
EME 304 Automatic Control EME 106 2 2 0 1 3
EMM 390 Senior Design Project | * 2 0 4 0 4
EMM 401 Computer Applications in EI/Mec | EME 305 & 2 1 2 0 3
System EMM 303
EMM 403 Process Control and Building EME 304 2 2 0 1 3
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management System
EMM 490 Senior Design Project Il EMM 390 3 1 4 0 5
Total Main Specialized Courses 84 60 17 45 122
Total Compulsory Courses 96 68 17 53 138
*The student can register the Senior design Project | course after passing 70% of the program Cr. Hrs,
i.e.,, 112 Cr. Hr

Lists of Elective Courses (18 Credit Hours)

Pre- Cr. Ct. Hrs.
e SelleTh requisites Hrs. | Lec | Lab. | Tut. | Sum
Elective |
EME 106
EMM 312 | Renewable Energy &EMM 109 3 2 0 2 4
EMM 314 | Elevators and Escalators EMM 209 3 2 0 2 4
EMM 316 | Solar Thermal and PV Systems EMM 203 3 2 0 2 4
Elective Il
EME 322 | Advanced Industrial Electronics | EME 206 3 2 0 2 4
EME 324 | Electrical Protection EME 305 3 2 0 2 4
Electrostatic and
EME 326 Electromagnetic Fields EME 106 3 2 0 2 4
Elective Il
EMM 332 | Internal Combustion Engines EMM 309 3 2 0 2 4
EMM 334 | Essentials of Energy EMM 205 3 2 0 2 4
Management
] . EMM 208
EMM 336 | Wind Energy System Design &EMM 309 3 2 0 2 4
Elective IV
EMM 411 Cold_ Storgs and Industrial EMM 301 3 5 0 2 4
Refrigeration
EMM 413 | Automotive Engineering EMM 309 3 2 0 2 4
EMM 415 | Power Stations EMM 112 3 2 0 2 4
Elective V
EME 421 | Electro-Hydraulic Circuits EME 304 3 2 0 2 4
Codes and Specifications of EMM 302
EME 423 El/Mec Systems &EME 305 3 2 0 2
EME 425 | Computer Networks EME 105 3 2 0 2 4
Elective VI
EME 431 | Modern Control System EME 304 3 2 0 2 4
EME 433 | Power System Analysis EME 305 3 2 0 2 4
. . EME 106
EME 435 | Electrical Drives &EME 304 3 2 0 2 4
Total 18 12 0 12 24
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ABET criteria for Electromechanical Engineering Program
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Electromechanical Engineering Program Courses Required to Cover ABET Criteria

ABET Criteria CODE Course Name |_C|3rrs.
A minimum of 30| The curriculum  must [ FRB 001 | Analytical geometry & 3
semester credit hours | prepare graduates to apply Linear Algebra
(or equivalent) of a | knowledge of mathematics | FRB 002 | Integration & 3
combination of | through differential Multivariable functions
college-level | equations. FRB 101 | Engineering 3
il Differential Equations
sciences with FRB 206 | Multiple Integrals & 3
experimental ;
experience — Complex_AnaIy5|s -
appropriate  to  the At Ieast_one agjdltlonal area | FRB 104 Englnegrmg Numerical 3
program, of ba§|§: science; gpply Analysis
probability and statistics to Applied Engineering
address uncertainty FRB 201 | Probability and 3
Mathematical Statistics
FRB 007 | Chemistry for Engineers 4
Chemistry FRB 103 [ Environmental Pollution 2
and Industrial Safety
FRB 005 [ Waves and Heat 3
Calculus-based physics FRB 006 | Electricity and 3
Magnetism
Total 30
ABET Criteria CODE Course Name |_C|:rrs
A minimum of 45| Analyze and design | EMM 103 | Mechanics of 3
semester credit hours | mechanical and electrical Machinery
(or equivalent) of | processes and systems in a [ EMM 104 | Manufacture 3
engineering topics | electromechanical Technology
appropriate -to. the | engineering specialty field. EME 106 | Electrical Machines 3
Egz?gzg,i;;nSIStln%r?; EMM 209 | Design of Machine 3
computer sciences and Elements
engineering design EMM 202 | Vibrations and System 3
and utilizing modern Dynamics
engineering tools. EMM 307 | Fire Fighting Systems 3
EME 206 Electronic Devices and 3
Circuits
EMM 302 | Refrigeration and AC 3
Systems/Components
Apply  knowledge  of | EMM 107 | Strength and properties 3
methods, materials, of Materials
equipment, planning, [ EmE 105 Electric Circuits Analysis 3
scheduling, safety, and cost "enani101 | Fiuid Mechanics | 3
analysis; to explain basic EMM 109 | Thermodynamics | 3
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legal and ethical concepts | EMM 110 | Solid Mechanics
and the importance of
professional  engineering 3
licensure in the
construction industry
Explain basic concepts of
economics, business,
accounting,
communications,
leadership, decision and
optimization methods,
engineering economics

the engineering | UHS
relationships between the | XXX
management  tasks  of
planning, organization,
leadership, control, and the | UHS
human element in | XXX
production, research, and
service organizations;

The stochastic nature of | EMM 205 | Projects Management 2
management systems EMM 403 | Process Control and 3
Building management
System

UHS

XXX Humanities Elective Il 2

Humanities Elective | 2

Humanities Elective 11 2

Integrating  management | EMM
systems into a series of | 3xX
different technological [[Epmm _
environments 3XX Elective Il 3

Total 56

Elective | 3
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Proposed Study Plan

| Level 0- 1
Pre Cr Ct. Hrs. Final Assessment
CODE Course Name o ' Exam . . St. | PE/O | .
requisites Hrs. Lec | Lab. | Tut. | Sum e Mid1l | Mid2 Act. E Final sum
FRB 001 Analytical %ggwsrt;y & Linear | 3 5 0 2 4 2 hrs. 30 20 10 - 40 100
FRB 003 Statics | - 3 2 0 2 4 2 hrs. 30 20 10 -- 40 100
FRB 005 Wavesand Heat |  --—--- 3 2 2 1 5 2 hrs. 30 -- 10 20 40 100
FRB 007 Chemistry for Engineers |  ----- 4 3 2 1 6 2 hrs. 30 -- 10 20 40 100
FRM 009 Engineering Drawing |  ----- 2 0 0 4 4 2 hrs. 30 20 10 -- 40 100
UHS 101 Foreign Language @ | ---—-- 2 2 0 0 2 2 hrs. 30 20 10 - 40 100
Informationand | _____ -
UHS 102 Communication Technology 2 2 0 0 2 2 hrs. 30 20 10 40 100
19 13 4 10 27 700
| Level 0- 2
Pre. N Ct. Hrs. Final | Assessment
CODE Course Name . : Exam . . St. PE/O | .
requisites | Hrs. Lec | Lab. | Tut. | Sum Time Mid1 | Mid 2 Act. E Final sum
FRB 002 | Integration &_Multlvarlable FRB 001 3 2 0 2 4 2 hrs. 30 20 10 -- 40 100
functions
FRB 004 Dynamics FRB 003 3 2 0 2 4 2 hrs. 30 20 10 -- 40 100
FRB 006 Electricity and Magnetism | = ----- 3 2 2 1 5 2 hrs. 30 -- 10 20 40 100
FRM 008 Productl_on S_ystems ————— 2 1 3 0 4 2 hrs. 30 20 10 40 . 100
Engineering

FRM 010 Engineering Drawing by FRM 009 2 1 2 0 3 30 -- 10 20 40

2 hrs. 100
Computer

UHS 103 Societal issues | - 2 2 0 0 2 | 2hrs. 30 20 10 N 40 100
FRE 012 Computer Programming |  ----- 2 0 2 2 4 2 hrs. 30 20 10 40 -- 100
17 10 9 7 26 700
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| Level 1- 1
. - Ct. Hrs. Final | Assessment
CODE Course Name o ' Exam . . St. | PE/O | _.
requisites Hrs. Lec | Lab. | Tut. | Sum e Mid1 | Mid 2 Act. E Final sum
FRB 101 Engineering I_Z)lfferentlal FRB 002 3 2 0 2 4 2 hrs. 30 20 10 -- 40 100
Equations
EMM 101 Fluid Mechanics | FRB 004 2 2 0 1 3 2 hrs, 30 20 10 -- 40 100
EMM 103 Mechanics of Machinery FRB 004 3 2 0 2 4 2 hrs, 30 20 10 -- 40 100
EME 105 Electric Circuits Analysis FRB 006 3 2 1 2 5 2 hrs. 30 -- 10 20 40 100
EMM 107 | Strength and properties of | rpp g0, [ 5 > |l o | 1| 3 |2ms | 20 20 10 | 7 | 40 | 100
Materials

EMM 109 Thermodynamics | FRB 005 2 2 0 1 3 2 hrs, 30 20 10 -- 40 100

FRB 103*| Environmental Pollutionand | FRB 007 2 2 1 0 3 30 - 10 20 40
: 2 hrs, 100

Industrial Safety
17 14 2 9 25 700
* Course teaching is shared between the Basic Engineering Science Department and Mechanical Engineering Department.
| Level 1- 2
ore - Ct. Hrs. Final | Assessment
CODE Course Name o ' Exam . . St. | PE/O | _.
requisites Hrs. Lec | Lab | Tut. | Sum Time Mid1 | Mid 2 Act. E Final sum
FRB 104 Engineering N_umerlcal FRB 101 3 2 2 0 4 2 hrs. 30 . 10 20 40 100
Analysis
EMM 102 Fluid Mechanics Il EMM 101 2 2 0 1 3 2 hrs, 30 20 10 -- 40 100
EMM 104 Manufacture Technology FRM 008 3 2 2 0 4 2 hrs, 30 -- 10 20 40 100
EME 106 Electrical Machines EME 105 3 2 0 2 4 2 hrs. 30 20 10 -- 40 100
EMM 108 Measurements_ and FRB 006 3 5 0 5 4 2 hrs. 30 20 10 - 40 100
Instrumentation

EMM 110 Solid Mechanics EMM 107 2 2 0 1 3 2 hrs, 30 20 10 -- 40 100
EMM 112 Thermodynamics |1 EMM 109 2 2 0 1 3 2 hrs, 30 20 10 -- 40 100
18 14 4 7 25 700
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Field Training |
cr Ct. Hrs. Final Assessment
SOIE | CoUiEe NEE AR Hrs. | Lec |Lab| Tut | Sum '.Er’l(;”; Mid1 | Mid 2 | St. Act. | Final | sum
Completion of 65 CR. 0 0 0 0 0 _ - - - _ Pass /
FT 103 | Field Training | HRS. Fail
| Level 2- 1
— = Ct. Hrs. Final | Assessment
CODE Course Name .. : Exam = = St. PE/O | ..
requisites Hrs. Lec | Lab. | Tut. | Sum e Mid1 | Mid2 Act, E Final sum
FRB 201 | Applied Engineering FRB 002
Probability and Mathematical 3 2 2 0 4 2hrs. | 30 - 10 20 | 40 100
Statistics
EME 201 Logic Circuits and Micro EME 105 3 2 1 2 5 2 hrs 30 - 10 20 40 100
processors )

EMM 203 Heat Transfer EMM 109 3 2 0 2 4 2 hrs. 30 20 10 -- 40 100
EMM 205 Projects Management | = ----- 2 2 0 1 3 2 hrs. 30 20 10 - 40 100
EME 207 Electrical Power Systems EME 106 3 2 0 2 4 2 hrs. 30 20 10 - 40 100

EMM 209 | Design of Machine Elements | EMM 104 30 - 10 20 40
gemm110 | 3 2 1 12| 5 | 2hms 100
17 12 4 9 25 600
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| Level 2- 2
.Y . Ct. Hrs. Final | Assessment
CODE Course Name .. : Exam . . St. PE/O .
requisites Hrs. Lec | Lab. | Tut. | Sum Time Mid1 | Mid2 Act, E Final sum
FRB 206 | Multiple Integral_s & FRB 002 3 2 0 2 4 2 hrs. 30 20 10 -- 40 100
Complex Analysis
EMM 202 Vibrations and System EMM 103, --
Dynamics EMM 107 3 2 0 2 4 2 hrs. 30 20 10 40 100
EMM 204 Plumbing Systems EMM 102 3 2 0 2 4 2 hrs. 30 20 10 -- 40 100
EME 206 Electrorg(i:r(lijei;/;ces and EME 201 3 9 0 5 4 2 hrs. 30 20 10 -- 40 100
EMM 208 Fluid Machinery EMM 102 3 2 0 2 4 2 hrs. 30 20 10 -- 40 100
EME 210 Electric Power Distribution EME 207 3 5 1 5 5 2 hrs. 30 -- 10 20 40 100
Systems
18 12 1 12 25 600
Field Training 11
Cr Ct. Hrs. Final Assessment
COLE | ol e Pl UIsiiEs Hrs. | Lec | Lab| Tut | Sum .Er’l(r?]? Mid 1 | Mid2 | St. Act. | Final | sum
Completion of 96 CR. 0 0 0 0 0 _ - -- - _ Pass /
FT 203 Field Training 1l HRS. Fail
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| Level 3-1
ore. - Ct. Hrs. Final | Assessment
LilE Ll el requisites Hrs. Lec | Lab. | Tut. | Sum ET;I’: Mid1 | Mid2 AS(t:t PEE/O Final sum
EMM 301 Refrigeration EMM 112 2 2 0 1 3 2 hrs. 30 20 10 - 40 100
EMM 303 Air Conditioning Systems EMM 112 3 2 0 2 4 2 hrs. 30 20 10 - 40 100
EME 305 Low Current Distribution EME 210 3 5 0 5 4 2 hrs. 30 20 10 -- 40 100
Systems
EMM 307 Fire Fighting Systems EMM 102 3 2 0 2 4 2 hrs. 30 20 10 - 40 100
EMM 309 Combustion EMM 112 3 2 0 2 4 2 hrs. 30 20 10 - 40 100
UHS XXX Humanities Elective | |  --—--- 2 2 0 0 2 2 hrs. 30 20 10 - 40 100
UHS XXX Humanities Elective Il |  ---—-- 2 2 0 0 2 2 hrs. 30 20 10 -- 40 100
18 14 0 9 23 700
| Level 3- 2
Pre- cr Ct. Hrs. Final Assessment
CoRE CBLIRE NEITE requisites Hrs. Lec | Lab. | Tut. | Sum Eﬁg Mid1 | Mid2 :(t:t P[E/O Final sum
EMM 302 Refrigeration and AC EMM 301 30 - 10 20
Systems/Components &EMM 3 2 1 1 4 2 hrs. 40 100
303
EME 304 Automatic Control EME 106 2 2 0 1 3 2 hrs. 30 20 10 - 40 100
EMM 3XX Elective | * 3 2 0 2 4 2 hrs. 30 20 10 - 40 100
EME 3XX Elective Il * 3 2 0 2 4 2 hrs. 30 20 10 - 40 100
EMM 3XX Elective 11 * 3 2 0 2 4 2 hrs. 30 20 10 -- 40 100
EMM 390 Senior Design Project | ** 2 0 4 0 4 2 hrs. - -- 50 - 50 100
UHS 104 Professional Ethics |  ----- 2 2 0 0 2 2 hrs. 30 20 10 -- 40 100
18 12 5 8 25 700

* According to the Course Name
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**The student can register for the Senior Design Project course after passing 70% of the program cr. hrs, i.e., 112 Credit. Hours

| Level 4- 1
Pre- Cr Ct. Hrs. Final Assessment
LilE Sl s requisites Hrs. Lec | Lab. | Tut. | Sum ET;I’: Mid1 | Mid2 | St. Act. PIE/O Final | sum
EMM 401 Computer Applications in EME 305
El/Mec System & EMM 2 1 2 0 3 2 hrs. 30 - 10 20 40 | 100
303
EMM 403 | Process Control and Building | EME 304 2 2 0 1 3 2 hrs. 30 20 10 - 40 100
management System
EMM 3XX Elective IV * 3 2 0 2 4 2 hrs. 30 20 10 - 40 | 100
EME 3XX Elective V * 3 2 0 2 4 2 hrs. 30 20 10 - 40 | 100
EMM 3XX Elective VI * 3 2 0 2 4 2 hrs. 30 20 10 - 40 | 100
UHS XXX Humanities Elective Il |  -—--- 2 2 0 0 2 2 hrs. 30 20 10 - 40 100
EMM 490 Senior Design Project Il EMM 390 3 1 4 0 5 2 hrs. -- -- 50 -- 50 | 100
18 12 6 7 25 700

* According to the Course Name
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Electromechanical Engineering Program Map

FRB 001 FRB 003 FRB 005 FRB 007 FRM 009 UHS 101 UHS 102
hny
S . .
o Analytical geometry/&: Statics Waeves and Heat Chemistry for Engineers Engineering Drawing Foreign Language ibformaticn Tfachfmlogy &
5 Linear Algebra Communications
-
3 4 3 4 3 5 4 6 2 4 2 2 2 2
o FRB 002 FRB 004 FRB 006 FRM 008 FRM 010 UHS 103 FRE 012
h
° teErationis) lYIuItlvarlable Dynamics Electricity and Magnetism Product.lon Systems Engineering Drawing by Societal Issues Computer Programming
5 functions Engineering Computer
-
3 4 3 4 3 5 2 4 2 3 2 2 2 4
- FRB 101 EMM 101 EMM 103 FRB 103 EME 105 EMM 107 EMM 109
;
= Engineering Differential . ) . . Environmental Pollution N ) Strength and properties of .
4 . Fluid Mechanics | Mechanics of Machinery . Electric Circuits Analysis ] Thermodynamics |
% Equations and Industrial Safety Materials
-
3 4 2 3 3 4 2 3 3 5 2 3 2 3
- FRB 104 EMM 102 EMM 104 EME 106 EMM 108 EMM 110 EMM 112
\
-
_ Engineering Numerical
4 & J N Fluid Mechanics Il Manufacture Technology Electrical Machines Measureme"ts.and Solid Mechanics Thermodynamics Il
2 Analysis Instrumentation
-
3 4 2 3 3 4 3 4 3 4 2 3 2 3
FT 103
Field Training |
FRB 201 EME 201 EMM 203 EMM 205 EME 207 EMM 209
o Applied Engineering
(o] . . . " : .
° Probability and TS e D Heat Transfer Projects Management Electrical Power Systems Desisniciiiachine
2 N . processors Elements
2 Mathematical Statistics
3 4 3 5 3 4 2 3 3 4 3 5
FRB 206 EMM 202 EMM 204 EME 206 EMM 208 EME 210
(o]
() Multiple Integrals & Vibrations and System Electronic Devices and Electric Power Distribution
@ . . Plumbing Systems o Fluid Machinery
& Complex Analysis Dynamics Circuits Systems
-
3 4 3 4 3 4 3 4 3 4 3 5
FT 203
Field Training Il
EMM 301 EMM 303 EME 305 EMM 307 EMM 309 UHS XXX UHS XXX
-
G Low Current Distribution
E'» Refrigeration Air Conditioning Systems Systems Fire Fighting Systems Combustion Humanities Elective | Humanities Elective Il
=
2 3 3 4 3 4 3 4 3 4 2 2 2 2
~ EMM 302 EME 304 EMM 3XX EME 3XX EMM 3XX EMM 390 UHS 104
Py q .
) e RE D E A Automatic Control Elective | Elective Il Elective Ill Senior Design Project | Professional Ethics
zZ Systems/Components
-
3 4 2 3 3 4 3 4 3 4 2 4 2 2
EMM 401 EMM 403 EMM 4XX EME 4XX EME 4XX EMM 490 UHS XXX
: N q Process Control and
— Computer Applications in v . . . . 0 " L. .
3 Building management Elective IV Elective V Elective VI Senior Design Project Il Humanities Elective Il
Z El/Mec System
= System
2 3 2 3 3 4 3 4 3 4 3 5 2 2
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CR

19

17

17

18

17

18

18

18

18

160

CcT

27

26

25

25

25

25

23

25

25

276



Benha University

Benha Faculty of Engineering

e daala
s i Al
2022 (e ISl Al e Aoy

Elective Courses Map:

EM Engineering Program - Elective Courses Map

pre-req.

Level 32

EINVIIV 3BXX

ENME 106 & ENMMNM 109

Elective |

3

pre-req.

EIViiVl 312

Renewable Energy

3 a

ENMNM 209

ENME 3XX

EvViivl 314

Elevators and Escalators

3 a

ENMNM 203

ENME 206

EIViivVl 316

Solar Thermal and PV
Systems

Elective 11

3

pre-req.

ENVIE 322

Advanced Industerial
Electronics

3 a

ENME 305

ENVIVI 3XX

ENVE 324

Electrical Protection

3 a

ENMNM 309

ENME 106

ENVIE 3226

Electrostatic and
Electromagnetic Fields

3 a

Elective I111

3

pre-req.

EVIIVI 232

Internal Combustion
Engines

3 a

ENMNM 205

Level 41

EN IV 4XX

ENNVIVI B34

Essentials of Energy
Vianagement

3 a

ENMNM 208 & ENVMIIM 309

ENINM 301

EVIIVI 2326

Wind Energy System
Design

3 a

Elective IV

=3

pre-req.

EIVIiIVI 411

Cold Stores and
Industrial Refrigeration

3 a

ENDNM 309

EIVIE 4XX

EIVIIVI 413

Automotive Engineering

3 a

ENIINM 112

ENME 304

ENVIIVI 415

Power Stations

3 a

Elective Vv

I I

3

pre-req.

ENVIE 421

Electro-Hydraulic
Circuits

ENMNM 302 & ENME 305

EVIE 423

Codes and Specifications
of El/IViec Systems

3 a

ENME 105

ENVIE AXX

ENME 304

ENVIE 425

Computer Networks

3 a

Elective Vi

:

3

ENVME 431
VModern Control System

3 a4

ENME 305

EIVIE A=3=3

Power System Analysis

3 a4

ENME 106 & ENME 304

ENVME 4325

Electrical Drives

3 4a
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6.3 Matrix of Program Learning Outcomes and Courses

PL |PL|PL|PL|PL|PL|PL|PL|PL|PL]|]PL|PL|PL|PL|PL|PL|PL|PL

Level | Code | Title 01| 02|03|04|05|06|07|08]|09|010|011| 012|013 | 014 | 015 | 016 | 017 | 018

Analytical geometry &

FRB )
001 | Linear Algebra ° o
FRB .
003 | Statics o | o
FRB
Level | o005 | Waves and Heat e | o
0-1 | FRB _ )
007 | Chemistry for Engineers | o | o
FRM . _
009 Engineering Drawing . .

UHS | Information and
102 | Communication Technology

UHS Foreign Language ° °
101 g guag

FRB Integratl_on & . . .

002 Multivariable functions

FRB Dynamics ° °

004 | Y

FRB | Electricity and

Level | 006 | Magnetism * *
0-2 FRM | Production Systems . .

008 | Engineering
FRM | Engineering Drawing by o .
010 | Computer
FRE Computer Programming ° ° °
012
Liglgs Societal issues ° °
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Level | Code | Title PL | PL |PL |PL|PL|PL|PL|PL|{PL|PL|PL|PL|[PL|PL]|PL|PL|PL]|PL
01| 02|03 |04|]05|06|07|08|09|010]|]011|012|013| 014|015 | 016 | O17 | O18
FRB | Engineering . .
101 | Differential Equations
EMM . .
101 Fluid Mechanics | ° o
Ell\gé\/l Mechanics of Machinery ° ° ) )
Level | FRB | Environmental Pollution o o o
1-1 103 | and Industrial Safety
EME | Electric Circuits o o . .
105 | Analysis
EMM | Strength and properties o o
107 | of Materials
EMM .
109 Thermodynamics | ° ° ) )
FRB Engineering N_umerlcal . .
104 Analysis
EMM . .
102 Fluid Mechanics 11 ° ° ° °
EMM | Manufacture o .
Level 104 | Technology
1-2 El'\(;lg Electrical Machines . o o
EMM | Measurements and o o o .
108 | Instrumentation
EMM . .
110 Solid Mechanics ° °
Ell\flz\/l Thermodynamics 11 ° ° ° °
FT 103 | Field Training | ° °
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Level | Code | Title PL|PL|PL|PL|PL|PL|PL|PL|PL|PL|PL|PL|PL|PL|PL|PL|PL|PL
01| 02|03|04|05|06|07|08|09|010[011|012| 013|014 | 015|016 | O17 | O18
Applied Engineering
FRB | Probability and
- - - . .
201 | Mathematical Statistics
EME | Logic Circuits and o o o o
Level 201 | Micro processors
21 | EMM et Transfer o | o ° °
203
EMM .
205 Projects Management ° °
EME | Electrical Power o o
207 | Systems
EMM | Design of Machine o o o o
209 | Elements
FRB Mult||::le Integlral_s & .
206 Complex Analysis
EMM | Vibrations and System o o o o
202 | Dynamics
Level | EMM .
5.9 204 Plumbing Systems ) ) ° °
EME | Electronic Devices and o o o o o
206 | Circuits
EMM . .
208 Fluid Machinery ) ) ° °
EME | Electric Power o o
210 | Distribution Systems
FT 203 | Field Training Il ° °
Level E;\gll\/l Refrigeration ° ° ° °
31 TEmm [Air Conditioning o | o . .
303 | Systems
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Level | code | Title PL | PL|PL|PL|PL|PL|PL|PL|PL|PL|PL|PL|PL|PL]|]PL|PL ]| PL | PL
01| 02| 03|04 |05|06|07|08|09 |010|011|012 | 013|014 | 015 | O16 | O17 | O18
EME | Low Current o o
305 | Distribution Systems
EMM o
307 Fire Fighting Systems ° ° ° °
EMM .
309 Combustion ° ° ° °
UHS .. .
XXX Humanities Elective | Refer to the next two courses
Principles of
£ UHS Entrepreneurship and ° °
€ 2 201 .
g3 Project Management
2w UHS | Human Resources o .
203 Management
Level | UHS . ]
31 XXX Humanities Elective Il Refer to the next two courses
8= UHS | Communication and . .
£2 301 | Presentation Skills
EE | UHS .
2 302 Leadership Skills ° °
Level | EMM | Refrigeration and AC o o . .
3-2 302 | Systems/Components
Level | EME .
3. 304 Automatic Control ° ° ° ° ° °
Level | EMM .
3. 3IXX Elective | Refer to the next three courses
EMM
_ 312 Renewable Energy ) ° °
% E?I,\ﬂ/l Elevators and Escalators ° ° °
W EMM | Solar Thermal and PV R . .
316 | Systems
Level | EME | Elective Il Refer to the next three courses
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Level | Code | Title PL | PL|PL|PL|PL|PL|PL|PL|PL|PL|PL|PL|PL|PL]|]PL|PL ]| PL | PL
01| 02| 03|04 |05|06|07|08|09 |010|011|012 | 013|014 | 015 | O16 | O17 | O18
3-2 3XX
EME | Advanced Industrial o o o
_ 322 | Electronics
° EME . .
2 Electrical Protection ° ° °
E: 324 _
EME | Electrostatic and o o o
326 | Electromagnetic Fields
Lg_vzel E:&)I\(A Elective IlI Refer to the next three courses
EMM | Internal Combustion o o o o o
= 332 | Engines
g EMM | Essentials of Energy o | o o o o
§ 334 Management
[ EMM | Wind Energy System o o o o o
336 | Design
L;_VZEI E?I,\gg/l Senior Design Project | ° ° ° ° ° °
Level | UHS . .
3.0 104 Professional Ethics ° °
Level | EMM | Computer Applications o o o
4-1 401 | in El/Mec System
Process Control and
Lf_VfI El\gg/l Building management ) ° ° °
System
L:_vlel i'\)g)'\(/l Elective IV Refer to the next three courses
EMM | Cold Stores and o o o o o
> 411 | Industrial Refrigeration
4 EMM . . .
= 413 Automotive Engineering o | o ° ° °
§ EMM
Ll 415 | Power Stations o | o o o o
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Level | Code | Title PL |PL|PL|PL|PL|PL|PL|PL|PL|PL|PL|PL|PL|PL|PL|PL]| PL|PL
01| 02| 03|04 |05|06|07|08|09 |010|011|012 | 013|014 | 015 | O16 | O17 | O18
Level | EME .
41 AXX Elective V Refer to the next three courses
EME | Electro-Hydraulic o o o o
> 421 Circuits
2 EME | Codes and Specifications o o . .
S 423 | of EI/Mec Systems
w EME
425 Computer Networks ° ° ° °
Level | EME .
41 AXX Elective VI Refer to the next three courses
EME
S 431 Modern Control System ° ° °
(5]
= EME 1 bower System Analysis o o o
o 433
[ EME . .
435 Electrical Drives ° ° °
Level | EMM . . .
-1 490 Senior Design Project Il ) ) ) ° ° °
Level | UHS .. .
41 XXX Humanities Elective Il Refer to the next two courses
g= | UHS I pesearch Methodologies o o
ce 801
ES UHS . .
20 803 Thinking Skills ° °

73




Lt Al

Benha University e Aautighl A /N
Benha Faculty of Engineering 2022 wﬁ)jsts;.{\ Al 4a u»z /7 ;];\;
_n".\/ --‘in_

Courses Coding System
The course coding system is composed of three letters that denotes the department which offers the
course, followed by 3 digits: where:
o the first digit from left represents the course level (from 1 to 5),
o the next two digits represent the course sequence (odd for Fall Semesters and even for Spring
Semesters).

The coding system is demonstrated in the following table:

UHS XXX | University Requirement Courses

FRB XXX Courses offered by Basic Engineering Science Department

FRM XXX | Course offered by Mechanical Engineering Department for Faculty
Requirement

FRE XXX Course offered by Electrical Engineering Department for Faculty
Requirement

EMM XXX | Course offered by Mechanical Engineering Department

EME XXX | Course offered by Electrical Engineering Department

Pre-req | Prerequisite Cr. Credit Hours Std. | Student Activity
Hrs. Act.

Lec Lectures Tut Tutorials Lab Laboratory

MT1 First Midterm Exam | MT2 | Second Midterm Exam Final | Final Exam

Program Requirements
Compulsory Courses

Pre- Cr. Ct. Hrs. Assessment
Coets Cella Nt reg. Hrs. Lec | Lab. | Tut. | Sum MT1 MT2 itcdt Final
FRB Er}gineeri_ng FRB
101 D|ffergnt|al 002 3 2 0 2 4 30 20 10 40
Equations
Basic Concepts of Ordinary and Partial differential equations (ODEs & PDEs):
Oder, Degree, Linearity, Formation, Geometric and physical applications (Newtons law of
cooling, electric circuits), Types of solutions, Existence and uniqueness of solutions.
£ | ODEs: Solution of first order ODEs (Separable, Homogeneous, Exact, Integrating factor,
% Linear and Bernoulli equations). Orthogonal trajectories. Solution of nth order ODEs
© | (homogeneous and non-homogeneous). System of first order linear differential equations.
% Laplace transforms and inverse Laplace transforms with applications. Fourier series with
O | applications. Gamma and Beta functions
PDEs: Solution of linear PDEs with constant coefficients, solution of some initial-
boundary value problems. Solution of PDEs by Laplace Transforms.
2 e Morris Tenenbaum, Harry Pollard, "Ordinary Differential Equations: An Elementary Textbook for
= Students of Mathematics, Engineering, and the Sciences", Dover Publications, Last Edition.
g e Wei-Chau Xie, Differential Equations for Engineers, CAMBRIDGE UNIVERSITY PRESS, 2010.
D
o
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Course Pre- Cr Ct. Hrs. Assessment

it Name req. | Hrs. Lec | Lab. | Tut. | Sum MT1 PE/OE itcdt Final

Engineering
FRB | Numerical | FRB

3 2 2 0 4 30 20 10 40
104 | Analysis | 101

Numeric in General: Solution of linear systems by iterative methods (Jacobi Iteration,
Gauss—Seidel Iteration Method, Convergence and Matrix Norms). Solution of nonlinear
equations (Fixed-Point Iteration, Newton—Raphson’s method, Sufficient Convergence
Condition). Curve fitting (Least square method). Interpolations (Lagrange Interpolation,
Newton’s Forward and Backward Interpolations). Numerical differentiation. Numerical
integration (Rectangular Rule, Trapezoidal Rule, Simpson’s Rule).

Course Contents

Numeric for ODEs and PDEs: Solution of first-order ODEs (Euler’s method, Runge—

Kutta Methods). Solution of higher order ODEs. Boundary and initial-boundary value

problems for ODEs, Elliptic and parabolic PDEs (Finite difference methods, Explicit

method, Crank—Nicolson Method). Lab simulations of engineering applications.

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.

References

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 aresistor- 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

Laboratory
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Code | Course Name | P& | CF Std. .
reg. Hrs. Lec | Lab. | Tut. | Sum MT1 | PE/OE Act Final
Applied
Engineering
FRB Probabilityand | FRB
201 Mathematical | 002 3 2 2 0 4 30 20 10 40
Statistics
Probability: Basic Theorems of Probability. Conditional Probability. Independent Events. Discrete and
Continuous Random Variables. Mean and Variance of Distributions. Discrete Distributions (Binomial,
% Poisson and Hypergeometric Distribution). Continuous Distributions (Normal and Exponential
= Distribution). Distributions of Several Random Variables (Discrete and Continuous Two-Dimensional
8 Distributions).
]
5 Mathematical Statistics: Random Sampling. Sample mean and variance. Point Estimation of
(@) Parameters. Confidence Intervals. Simple and multiple Linear Regression and Correlation. Testing of
Hypotheses. Markov chains. Quality Control. Engineering Applications. Lab simulations of engineering
applications.
@ e R. E Walpole, R. H. Myers, “Probability and Statistics for Engineers and Scientists”, Macmillan
= Publishing, Last Edition.
E e David Levine, Patricia Ramsey , Robert Smidt, “Applied Statistics for Engineers and
& Scientists: Using Microsoft Excel & Minitab”, First Edition, 2000.
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,
g Computation of means, variances, etc, Missing data imputation)- Simple random sampling with and
g without replacement- Stratified random sampling- Simulating Bernoulli process and Poisson
_‘3 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. Hrs. Assessment
Hrs.
EMM | Fluid Mechanics | FRB 2 Lec. [Lab [ Tut [ Sum Std. .
MTL1 | MT2

101 004 Act. Final

2 0 1 3 30 20 10 40

Course
Content

Fundamental notions; Physical properties of Fluids, Fluid viscosity and its importance’s, viscous and
non-viscous flow, compressibility and surface tensions and their applications on practical problems,
fluid statics, buoyancy and stability of floating and immersed bodies, fluid in rigid body motion, fluid
kinematics and Foundations of flow analysis; basic laws for finite systems and finite control volumes,
differential forms of the basic laws, dimensional analysis and similitude analysis; Types of Flow
(steady, uniform, Incompressible viscous flow, General viscous flows , Potential flow).

References

e Frank M white “Fluid Mechanics”, 8" edition 2015

e Munson, Young, and Okiishi, 2009, "Fundamentals of Fluid Mechanics", 7th Ed., Wiley.
e T.C. Clayton, F. E. Donald, and A. R. John, 2006, "Engineering Fluid Mechanics", John Wiley
& Sons, Inc., 8th Ed.

Laboratory

e Determination of fluid properties

e Hydrostatic pressure measurement

e Determination of pressure force on submerged surface

e Application of continuity equation for the flow through pipes
e Apparatus of impact water jet

Code

Course Title Pre-req | Cr. Ct. Hrs. Assessment
Hrs.

FRB
206

Multiple Integrals & FRB 3 Lec. | Lab | Tut | Sum | MT | MT | Std.

Complex Analysis 002 1 2 Act. S

2 0 2 4 30 20 10 40

Course Content

Multiple Integrals: Double integrals (Areas, Volumes, Moments, Double integrals in polar
form). Triple integrals (Volumes, Masses and Moments in three dimensions, Triple integrals in
cylindrical and spherical coordinates). Substitution in multiple integrals. line and surface
integrals, Green, Stock’s and Divergence theorems.

Complex Analysis: Complex Numbers, Complex plane, Polar form of complex number,
Powers and roots, Complex Function, Limit, Continuity, Derivative, Cauchy-Riemann
equations, Laplace’s Equation, Complex integration. Taylor and Laurent Series. Residue
Integration. Conformal Mapping (linear function, Linear Fractional Transformations (or
Mobius transformations), irrational functions, the exponential function, trigonometric
functions).

References

e Erwin Kreyszig, "Advanced Engineering Mathematics"”, / Paperback / Wiley, John & Sons, Last
Edition.

e George B. Thomas, Jr., Maurice D. Weir, Joel Hass, THOMAS' CALCULUS Multivariable
(Twelfth Edition), 2010.
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Code Course Title Pre-req | Cr. Ct. Hrs. Assessment
Hrs.
EMM Fluid Mechanics Il EMM |2 Lec. | Lab | Tut | Sum Std. .
102 101 MT1 | MT2 Act. Final

2 0 1 3 30 |20 10 40

Introduction to the theory and application of continuum fluid mechanics, Fluid properties and state
relations. Incompressible laminar and turbulent flow using control volume, Reynolds Transport
Theorem, and momentum and energy equations. Navier-Stokes Equations, Dimensional analysis,
Buckingham Pi Theorem, and modeling. Flow rate, pipe sizing and minor losses in pipe systems.
Compressible flow and gas dynamics in boundary layer theory, mach number, stagnation properties
and shock waves.

e Frank M white “Fluid Mechanics”, 8" edition 2015

e Munson, Young, and Okiishi, 2009, "Fundamentals of Fluid Mechanics", 7th Ed., Wiley.

e T.C. Clayton, F. E. Donald, and A. R. John, 2006,"Engineering Fluid Mechanics", John
Wiley & Sons, Inc., 8th Ed.

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

Laboratory |[References [Course Content

Pre- Cr Ct. Hrs. Assessment
Code Course Name Hrs Std ]
reg. S| Lec | Lab | Tut | Sum | MT1 | MT2 Act. | Final
EMM Mechanics of FRB
103 Machinery 004 3 2 0 2 4 30 - . 40

@ £ | A study of the fundamental concepts underlying the study of velocity, acceleration, and force
§ £ | analysis of machines; linkages, cams, gears, and flywheels; balancing of rotating and
O § | reciprocating machine elements.

e R.S. Khurmi and J K Gupta “Theory of Machines”, S Chand & Co Ltd; 14th edition,
2005.

e John J. Uicker, Jr., Gordon R. Pennock, Joseph E. Shigley “Theory of Machines and
Mechanisms”, Oxford University Press, 2017.

References
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Pre- cr Ct. Hrs. Assessment

Code Course Name
req. HIs. | 1ec | Lab | Tut | Sum I\/iT N;T it:dt F(;EE/

EMM | Manufacture | FRM 3 5 2 0 4 30 | -- | 10 | 20 | 40
104 Technology 008

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).

Metal Forming Technology: Hot and cold working of metals, metal forming processes

(rolling, forging, drawing, extrusion and spinning), pipe and tube manufacturing, joining

technology (fastening, riveting, soldering, and brazing, welding, and adhesive bonding).

Final

Welding: submerged arc welding, spot and seam welding, plasma welding, cold pressure
welding, adhesive welding, testing of welded joints. Welding operations for ferrous metals —
thermal welding — Oxy-Acy welding

Course Contents

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).

Andrew Y. C. Nee, 2015, “Handbook of Manufacturing Engineering and Technology,”
Springer-Verlag London.

References

Rajender Singh, 2006, " Introduction to basic manufacturing processes and workshop
technology ", New age international publishers.

Students make different mechanical models in all the following workshops:
e Casting workshop
e Metal forming technology
e Welding
e Metal cutting workshop

Laboratory

79



Lt Al

Benha University Ly Aauigh) A5 / ” \
Benha Faculty of Engineerin ¥ Tt /71
y g g 2022 (g siSal) Al e AaY & Ns
Lo o=
Pre- Cr Ct. Hrs. Assessment
Code Course Name :
reg. Hrs. MT | MT | Std. | PE/ | _.
Lec Lab | Tut | Sum 1 2 Act. | OE Final
EME | Electric FRB
105 | Circuits 006 3 2 1 2 5 30 | -- | 10 | 20 | 40
Analysis

Circuit Topologies and DC Analysis: Concepts, resistive network. Network laws and
theorems: The Node-Voltage Method and Dependent Sources - The Mesh-Current
Method and Dependent Sources - Thevenin and Norton Equivalents - Maximum Power
Transfer - Superposition, Topology in Circuit Analysis - Inductance and capacitance. The
Operational Amplifier circuits - Transient Response: RC circuits, RL circuits, RLC circuits.
The Natural Response of RL and RC Circuits - Step Response of First Order RL and RC
Circuits - Natural and Step Responses of RLC Circuits -Sinusoidal Steady-State Analysis -
The Phasor - The Passive Circuit Elements — circuit theorems and Laws in the
Frequency Domain - Sinusoidal Steady-State Power Calculations Appliance Ratings.
References | e Nilsson, J. W., & Riedel, S. A., “Electric circuits”, 2020. Pearson Education Limited.

Course Content

Verify laws and theorems in the course using experiments, project construction and
simulation, the topics include:

e Ohm’s Law

e Series/parallel connection circuit for resistance

e Kirchhoff’

e Wheats

e (Capacitance Circuit

e Inductance Circuit

e RC & RL Circuit

e LC Resonance Circuit

Laboratory

80



Lt Al

Benha University g Auigh) 4,6 ‘A
Benha Faculty of Engineering 2022 s sl A e daiy /Z@@La\«
_‘n@in_
Code Course Title Pre- Cr. Ct. Hrs. Assessment
req Hrs.
i i Lec. | Lab | Tut | Sum .
Ell\(;IGE Electric Machines Ell\(;lsE 3 MT1 | MT2 ,Sa\tgt Einal
2 0 2 4 30 20 10 40
Magnetics, electromagnetic forces, generated voltage, and energy conversion - Motor action,
= and generator action - Transformer principles, construction, transformer action, ideal
% transformer, equivalent impedance of transformer, voltage regulation, per-unit impedance
g of transformer, transformer losses and efficiency. Transformer polarity and standard
g markings, transformer nameplates, autotransformers. Overview on Generation,
= Transmission and Distribution of Electrical Energy. Principles of DC machines, armature
O winding, developed torque. Principles of three phase induction motors - Synchronous Motors
- Principles of DC machines.
@ e Charles I. Hubert, Electric machines Theory, Operation, Applications, Adjustment, and
E Control-Second Edition, 2002.
‘;5 e Sen, P.C., Introduction to Electrical Machines and Power Electronics - First edition, Pitman
e Experiments on magnetics and electromagnetic forces and generated voltage
e Transformer Polarity Experiment, Loading and Unloading Exp.
e Voltage Regulation Exp.
e Open-Circuit Test and Short-Circuit Test Exp.
- e Instrument Transformers
% e Armature Control of DC Machines
_§ e Field Control of DC Machines.
3 e Measure voltage, current and frequency of I.M. at starting and running.
e Measuring of synchronous speed, rotor speed, and slip of I.M.
e Speed reversing of |.M.
e |.M. Starting Methods
e Speed Control of I.M.
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Course Pre- Cr.
Code N Hrs Std .
ame reg. " | Lec | Lab | Tut | Sum | MT1 | MT2 | | Final
Strength
EMM and FRB
107 Properties 004 2 2 0 1 3 30 20 10 40
of Materials
Introduction to engineering materials, Mechanics of deformable bodies: stress/strain,
2 strain gages, material property relationships, classification of material behaviour,
2 generalized Hooke's law. Engineering applications: axial loads, torsion of circular rods
8 and tubes, bending and shear stresses in beams, deflection of beams, combined stresses,
@ stress and strain transformation, Microstructure of solid materials, Strengthening
= mechanisms, Types of Steel and their alloys, Materials selection. Phase diagram,
O Mechanical properties of materials, Electrical and magnetic properties of materials,

Optical properties of materials.

References | R. C. Hibbeler “Mechanics of Materials” Prentice Hall; 8th edition, 2010.

o Tensile Test

o Fatigue Test

e Application of Mechanical Load Cell

e Shear Test

e Impact Test

o Creep Test

e Hardness Test

e Compression Test

e Examination of Material Microstructure.
e Torsion Test

Laboratory
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Code Course Title Pre-req | Cr. Ct. Hrs. Assessment
Hrs.
EMM | Measurements and FRB 3 Lec. | Lab | Tut | Sum | MT | MT | Std. Final
108 Instrumentation 006 1 2 Act.
2 0 2 4 30 20 10 40

Introduction, Error analysis and accuracy, Operating principles of sensors and transducers- Analog
measuring instruments. General consideration for selection and evaluation of measurement
equipment. Measuring of mechanical quantities (Temperatures, Pressures static and dynamic, Flow,
and velocity, stress and strain,) Measurement of Electric quantities (currents, voltage, resistance,
power). Comparisons methods for measurements. Active and reactive power measurements.
Oscilloscopes. Digital millimeters- Uncertainty analysis.

e Alan S. Morris, 2001, “Measurement and instrumentation principles”, 3" edition, Alan S
Moris Publisher: Butterworth-Heinemam.

e Richard S. Figliola and Clemson University, “Theory and Design for Mechanical
Measurements”, Sth edition, John Wiley & Sons, Inc., 2011.

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

e Measuring Pressure (Mechanical Methods)

e Measuring Pressure (Electrical Methods)

References |Course Content

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

Laboratory

Code Course Title Pre-req Cr. Ct. Hrs. Assessment
Hrs.
EMM 109 | Thermodynamics | FRB 2 Lec. | Llab | Tut Sum | MT | MT | Std.
005 1 2 Act.
2 0 1 3 30 20 10 40
Definitions and basic concepts of thermodynamic systems, Properties of pure substances,
phase change process, ideal gas. Work and Heat, First law of thermodynamics (closed
system, unsteady 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 principles, entropy change of pure substances,
solids and liquids, entropy changes of ideal gases, adiabatic efficiency of
process). Refrigeration Cycles (Refrigerators and Heat Pumps, The Reversed Carnot Cycle)
References | ¢ Yunus A.Cengel Michael A.Boles, 2014, “Thermodynamics An Engineering Approach”,

McGraw Hill Education; 8th edition.

Final

Course Content

e Identification and recognition of the application of work and heat
e Identification and recognition of the application of the first law
e Identification and recognition of the application of the second law

Laboratory

e Computer controlled expansion processes of a perfect gas unit
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Code | Course Name | Pre-req. | |, Std ]
| Lec | Lab | Tut | Sum | MT1 | MT2 Act' Final
EMM Solid EMM
110 Mechanics 107 2 2 0 1 3 30 20 10 40
2 Fundamental principles and methods of structural mechanics: static equilibrium, force resultants,
2 support conditions, analysis of determinate planar structures (beams, trusses, frames), stresses and
S strains in structural elements, states of stress (shear, bending, torsion), statically indeterminate
@ systems, displacements and deformations, introduction to matrix methods, elastic stability, and
’g approximate methods. Design exercises to encourage creative student initiative and systems
O thinking.
43
§ Professor Louis L. Bucciarelli, ”Engineering Mechanics for Structures”, Courier Dover
% Publications, 2009 - Technology & Engineering
o
e Cable Structures
- e Uniaxial Tension
= e Truss Structures
S e Concrete Failure
g e Beam Bending
e Buckling
Code Course Title Pre-req Cr. Ct. Hrs. Assessment
Hrs.
EMM Thermodynamics |I EMM 2 lec. [lab | Tut |Sum | MT | MT | Std. Einal
112 109 1 2 Act.
2 0 1 3 30 20 10 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, Brayton cycle,
% Brayton cycle with intercooling, reheating and regeneration, ideal jet prolusion cycle). Gas
g Mixtures (Composition of a Gas Mixture: Mass and Mole Fractions, P-v- T Behavior of Gas
Y Mixtures: Ideal and Real Gases). Chemical Reactions (Fuels and Combustion, Theoretical and
§ Actual Combustion Processes, Enthalpy of Formation and Enthalpy of Combustion, First-Law
O Analysis of Reacting Systems, Adiabatic Flame Temperature. Heat of combustion, fuel heating
values, constant volume combustion and constant pressure combustion,
References | o  Yunus A.Cengel Michael A.Boles, 2014, “Thermodynamics An Engineering Approach”,
McGrawHill Education; 8th edition.
Laboratory | jnvestigate the thermodynamics components such as turbine, compressor, pump, boiler,

condenser, etc.
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MT | MT | Std. | PE/ .
Lec Lab | Tut | Sum 1 2 act | OE Final

Pre- Cr.
reg. Hrs.

Code Course Name

EME 201 Logic Circuits EME
and Micro 105
processors

2 1 2 5 30 - 110] 20 40

e _________________________________________________________________________________________________________________________
Introduction to Digital Concepts with emphasis on the difference between analog and digital

system and the need for digital system design — Number systems - number-based conversion —
The binary arithmetic operations on the signed and unsigned binary numbers — Coding systems —
Boolean Algebra - Logic Gates — logic minimization techniques (Karnaugh maps, Quine-McCluskey)
Combinational circuits: Gate level design, Multiplexer, decoder, encoder, decoder, and adder.
Sequential circuits: Flip-flops, latches, analysis and design of simple sequential circuits, state
tables and state diagrams, counters, registers

e Floyd, Thomas L, "Digital Fundamentals", Pearson Education 11ED

e M. Morris R. Mano, Michael D. Ciletti, "Digital Design: With an Introduction to the Verilog HDL,
VHDL, and System Verilog” 6th Edition
e John Wakerly, "Digital Design: Principles and Practices", 5th Edition

Course Content

References

e Logic Trainer Familiarization, Breadboards and Building Digital Circuits.
e adders, subtractors, encoders and decoders, multiplexers and demultiplexers.
e Flip-flops, design and analysis of combinational circuit

Laboratory

e design and analysis of simple sequential circuit

Code Course Title Pre-req Cr. Ct. Hrs. Assessment
Hrs.
EM | Vibrations and EMM 103, 3 Lec. |lab | Tut Sum | MT | MT | Std.
M System Dynamics EMM 107 1 2 Act.
202 2 0 2 4 30 20 10 40
Foundation of mechanical systems, mathematical models of mechanical systems, systems modeling,
electromechanical systems. Explore necessary algorithms to solve equations of motion,
Laplace transform, matrix method, computer generated solutions. Dynamic response and
evaluation of first and second order systems, oscillating motion with single DOF, measuring and
analysis methods, damping of free motion. Isolation of vibration, vibration of two DOF, vibration of
multi-degree of freedom system. Numerical methods for evaluation of natural frequency and
patterns, design of frequency absorbers.

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

Final

Course Content

Referen
ces

e Validation of a pendulum dynamics and estimation of gravitational acceleration.
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.

e \Vibration measurement methods, Double cantilever test.

Laboratory

e Computer-aided simulation and case studies, course project
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Code

Course Title Pre-req Cr. Ct. Hrs. Assessment
Hrs.

EMM 203

Heat Transfer EMM 3 Lec. | Lab Tut Sum | MT | MT | Std.

109 1 |2 |Act |Fina

2 0 2 4 30 | 20 10 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

Code

Cr. Ct. Hrs. Assessment
Pre-

Course Name Hrs Std ]
et | Lec | Lab | Tut | Sum | MT1 | MT2 ' Final

EMM 204

Act.
Plumbing EME
Systems 102 3 2 0 2 4 30 20 10 40

Course Contents

Types of water services in buildings and facilities. Codes and standards for water supply and
drainage systems. Water demands estimation, Systems of domestic water circulation, sizing of
domestic water storage and piping system, Domestic hot water system and heating capacity,
Sanitary drainage system (single pipe system, two pipes system, plumbing fixtures and fixtures
units, sizing of drainage water piping system, sump pits and sump pumps, Rainwater drainage
system, Ventilation system.

References

e Tim Wentz, “Plumbing Systems: Analysis, Design, and Construction” Prentice Hall; 1*
edition, 1996.
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Code Course Title Pre-req | Cr. Ct. Hrs. Assessment
Hrs.
Lec. | Lab | Tut | Sum vl | s Std. Final
EMM Projects Management | --- 2 e
205 2 0 1 3 30 20 10 40

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
leveling and 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
Diagramming", Last Edition.

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

References [Course Content

Code Course Title Pre- Cr. Ct. Hrs. Assessment
req Hrs.
i i Lec. | Lab | T S
EME 206 EIectr.om(,j Devices EME |3 ec. | La ut | Sum MTL | MT2 Std. pe/ce | Final
and Circuits 201 Act.
2 1 2 |5 30 -- 10 20 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 signal 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 | Adel S. Sedra and Kenneth C. Smith, “Microelectronic Circuits”, Oxford University press.

e PN Junction diode characteristics: Forward bias and Reverse bias.

e Zener diode characteristics and voltage regulator.

e Clipper, Clamping and doubler circuits.

e Halfwave and Full wave Rectifiers with and without filter.

e Design the transistor circuit as Switch.

e Transistor CB, CC, CE characteristics (Input and Output).

e Frequency response of Amplifiers.

Course
Content

Laboratory
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Cr. Ct. Hrs. Assessment
Code Course Name Prered- | drs. |Lec | Lab | Tut | Sum | MTL | MT2 | Std. Act. | Final
EME 207 | Electrical Power Systems | EME 106 | 3 2 0 2 4 30 20 10 40
[%2]
S Representation of power systems, Generating stations, Parameters of transmission lines: series
‘g’ impedance, inductance and electrical capacitance, Electrical design of transmission lines, Models of
o transmission lines, Analysis of short, medium and long transmission lines, Performance of transmission
& lines, Mechanical design, Overhead transmission lines insulators, Corona, Distribution systems-general,
§ DC distribution, AC distribution, underground cables.
§ « Stevenson, W. D., Elements of Power System Analysis, McGraw Hill, 1995.
= » Mehta, V. K. and Mehta, R., Principles of Power System, AMIE and Other Engineering Examinations.
S S. Chand Publishing, 2005.
& * Glover, J. D., Sarma, M. S., & Overbye, T., Power system analysis & design,Cengage Learning, 2012.
Code Course Title Pre-req Cr. Ct. Hrs. Assessment
Hrs.
EMM | Fluid Machinery EMM 3 lec. |Llab [ Tut |Sum |MT | MT | Std. Einal
208 102 1 2 Act.
2 0 2 4 30 20 10 40

Course
Content

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
dimensional flow). Types of pumps, fans, turbines and compressors. Thermal and hydraulic design and
analysis of pumps, fans, turbines and compressors. Component selection, system design and performance
evaluations.

References

e  William W. Peng, “Fundamentals of Turbo machinery” , Wiley
e A Sayers, “Hydraulic and compressible flow turbomachiners.” 1990.
e Husain et al, “Basic Fluid Mechanics and Fluid Machines”, 2008

Laboratory

e Measuring the performance of pelton wheel at different deflection angle and flow rate
e Measuring the performance of the Frances turbine at different inlet angle and flow rate
e Measuring the pump performance

e Measuring the generated forces from moving fluid (impact of jet)
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Code Course Title Pre-req Cr. Ct. Hrs. Assessment
Hrs.
EMM | Design of Machine FRM 009 3 Lec. | Lab Tut Sum Std.
209 Elements EMM 110 R ) Act PE/ | Final
1 2 OE
2 1 2 5 30 - 10 | 20 | 40

Course
Content

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.

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

Refer
ences

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.

Laborato
ry

Term design projects:
e Working and assembly drawing of parts and machine elements

e Computer aided drafting of assembly drawings and machine elements

cr Ct. Hrs. Assessment
Pre-req. : -
e SRS T4 | Hrs. | Lec | Lab | Tut | sum | MT1 | MT2 2‘0‘1 PE/OE | Final
Electric Power 30 - 10 20 40
EME 210 | Distribution EME 207 | 3 2 1 2 5
Systems
" Power handling equipment: Medium voltage switchgear, Ring main unit, Automatic transfer switch,
e Distribution boards; Wiring and raceways: Cables, Conductors, Bus duct, Cable trays, Conduits,
% Ducts; Protective devices of distribution system: Circuit breakers, fuses, Overcurrent relays,
S Differential Relays, Ground fault circuit beakers; Control and utilization equipment: Static and
@ dynamic loads, Contactors, Dimmers, Sockets, Different types of switches, Light current; Load
= estimation methods, Interior and exterior lighting design based on codes and standards, Sizing of
8 cables, protection devices, Distribution transformer, etc; Calculations of short circuit, losses, voltage
drop.
o * Stokes, G. (Ed.), Handbook of electrical installation practice, John Wiley & Sons, 2008.
= *Egyptian Building Codes and Regulations; International Electrotechnical Commission (IEC);
g Egyptian Standard Specifications (ES); National Electrical Code (NEC).
‘g:', * Atkinson, B., Lovegrove, R., & Gundry, G., Electrical Installation Designs, John Wiley & Sons,

2012.
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Code Course Title Pre-req Cr. Ct. Hrs. Assessment
Hrs.
EMM Refrigeration EMM 2 lec. |lab | Tut |Sum | MT | MT | Std. Final
301 112 1 2 Act.
2 0 1 3 30 20 10 40

Introduction to refrigeration and Refrigeration machines - Ideal and actual Vapour - compression
refrigeration cycle - Refrigerants - Vapour refrigeration cycles (Single and multi stage) - Vapour
absorption systems - Gas refrigeration cycles - Thermoelectric refrigeration systems - Lubricants in
refrigeration systems - Expansion devices.

Course
Content

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

g Publishing House,
..g Wilbert F. Stoecker, 1998, "Industrial Refrigeration Handbook, 1st Edition", McGraw-Hill
= Companies, Inc.
Refrigeration Components Instruments and Tools
g Basic cycle performance, suction accumulator. Liquid receiver, different types of expansion
© device, oil separator, multi evaporators.
_‘80 Simple Vapour Compression Refrigeration System
- Performance Test General Cycle Refrigeration Trainer
Computer controlled refrigeration system
Ct. Hrs. Assessment
Cr.
Code | Course Name | Pre-req. Std.
TV Hs. | Lec | Lab | Tut | sum [ MT [ MT act | P51 Fipay
1 2 OE
Refrigeration EMM
EMM and AC 301 & 3 9 1 1 4 30 | - | 10 | 20 40
302 Systems/ EMM
Components 303

Air conditioning systems and classifications, Air terminal units (air handling units, fan coil units),
Sections of air handling units (filters, cooling and dehumidifying coils, heating coils, Humidifiers,
Fans), Chillers (air cooled chillers, water cooled chillers, cooling towers), condensing units and its
components, Desiccant dehumidifiers, Chilled water networks and pumps, energy recovery
systems, expansion devices, unitary air conditioning units.

Course
Contents

e Ananth Narayanan, “Basic Refrigeration and Air Conditioning”, McGraw Hill, 2013

o Miller, Rex; Miller, Mark R, 2011, "Air Conditioning and Refrigeration”, McGraw-
Hill Education.

References
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Code Course Title Pre-req | Cr. Ct. Hrs. Assessment
Hrs.
EMM Air Conditioning EMM 3 Lec. |Llab | Tut | Sum | MT | MT | Std. | Fina
303 Systems 112 1 2 Act. |
2 0 2 4 30 | 20 10 40

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

References | Fave C. McQuiston,"HVAC Analysis and Design”, 6th edition (2004)
R.S. Khurmiand J. K. Gupta , "A text book of refrigeration and air conditioning"

Laboratory | Heating, cooling, humidification, dehumidification processes.
Controlling devices in air conditioning system.

Code Course Title Pre-req | Cr. Ct. Hrs. Assessment
Hrs.
i . b
EME 304 | Automatic Control EME 2 Lec. | La Tut | Sum MT1 | MT2 Std. Final
106 Act.
2 0 1 3 30 20 10 40

Transfer function - Block diagrams - Signal-flow graphs - State diagram. Mathematical
modeling of physical systems - DC motors - linearization of nonlinear systems. State-
variable analysis: Matrix representation of state equations, state-transition matrix - state-
transition equation - relationship between state equations and transfer functions -
characteristic equation Stability of linear control systems: methods of determining stability
- Time-domain analysis of control systems - Transient and steady state response analysis -
Root locus plots - Bode Diagrams - Polar plots and frequency response analysis

References | ¢ Nise, N. S. Control systems engineering. John Wiley & Sons., 2020

Course Content

e Katsuhiko, Ogata. Modern control engineering. Pearson, 2010.

MATLAB SIMULINK Programming LAB 1:
e Differential Equation representation by SIMULINK

e Time Response of Transfer Function to different inputs
e State space representation in MATLAB

Laboratory

e Root Locus Plots - Bode Plots

e Frequency Response
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Pre- Cr Ct. Hrs. Assessment
Code | Course Name H : Std ]
el - | Lec | Lab | Tut | Sum [ MT1 | PE/OE Act, | Final
Low Current
EME ' Distribution | EME | 3 | 2 | 2 | o | 4 | 30 | 2 |10 40
305 210
Systems
2 Fire Alarm Industry Codes and Standards, building, fire, and life safety codes, requirements for
2 fire detection and alarm systems, NFPA 72 and design. introduction about Fire Alarm System,
8 Type of Detectors, types of Call points, Manual Station, Break Glass, Alarms, Modules, Fire
@ Alarm Control Panel F.A.C.P, cables and pipes network, Telephone System, Data Network,
§ audio / video System, security system. Recognize general requirements for the inspection, testing,
O and maintenance of low current systems.
B
% e NFPA 72: National Fire Alarm and Signaling Code
R e Egyptian Code
4
Cr Ct. Hrs. Assessment
Code Course Name | Pre-req. H : Std
- | Lec | Lab | Tut | Sum | MT1 | MT2 act | Final
EMM Fire Fighting EMM
307 Systems 102 3 2 0 2 4 30 20 10 40
2 Combustion and extinguishing theory for fire and explosion. Agents for fire extinguishing and
2 flammability limits. Applicable Standards, Codes and Life Safety for firefighting system
8 limitation, Fire Detection and Alarm System, Fire Fighting Systems, Manual Fire Fighting
@ Systems (Portable Fire Extinguishers, Standpipe System, Fire Hydrant and Fire Department
§ Connection), Automatic Fire Fighting Systems (Automatic Wet Suppression Systems, Automatic
O Dry Suppression Systems), Case Study and firefighting system design
D
% e A. Maurice Jones Jr., “Fire Protection Systems”, Publisher: Jones & Bartlett Learning; 2nd
S edition, 2014
4
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Code Course Title Pre-req | Cr. Ct. Hrs. Assessment
Hrs.
EMM 309 | Combustion EMM 3 Lec. |Llab | Tut |Sum | MT | MT | Std. | Fina
112 1 2 Act. ||
2 0 2 4 30 | 20 10 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
¢ 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.
¢ 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

o Identification and recognition of different types of fuel sources

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

o Investigate the Droplet Evaporation of liquid fuels

e Inv