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Level O Level A Level B vzl & Level D
University requirments General Engineering Discipline i . Inter-disciplinary
isciplinary O ——
ARS NARS NARS ARS ARS
Design
and Production
Power Electromechanical

Mechanical

Mechatronic |

Mechatronic
and Automg

Power |

Standards for Benha Generic Standards
University students for Engineering Electrical
students

Commenication
and Electronics

Computer
and Systems

 f Biomedical |

Construction
ineering
and Management

Civil

ironmental
Engineering

Architecture

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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Juaiy) cils b cile L) .
) | g B upa | Jara | Bidlaa]|  Baddaal 2 =
2 -- - 2 2 iual 45 [ UHS 101
gl L Sl
2 -- -- 2 2 LY UHS 102
2 -- -- 2 2 doadiaall Lladll | UHS 103
2 - —- 2 2 gl @Al | UHS 104
2 -- -- 2 2 1 sl ) e | UHS XXX
2 -- -- 2 2 2 o) )8 | UHS XXX
2 -- -- 2 2 3 b)) | UHS XXX
14 - - 14 14 Fweay)
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

30



Benha University

Benha Faculty of Engineering

e daala
L i Al
2022 (a8 Al e Aoy

dadlad) cilathaial 4 LadY) c ) jial) Aaild (12) Joo

VN

Juaiy clelu | clelad) .
Ayl | i | e | Bl | Badina sl a
Jlee Y 504 5 &l yia
3y Jeell sl el
2 - - 2 2 i 2, b;jw UHS 201
2 -- - 2 2 4l o)) sall 50 | UHS 203
il g dnad 3l Gl jleal) &l jia
2 -- - 2 2 o=l Juaty) Ol jlee | UHS 301
2 -- - 2 2 saldll & jles | UHS 302
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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
Faculty Reguirements for Desplinary Programs Ll cilathia

All programs offered at Benha Faculty of Engineering, Benha University are Engineering
Programs. The graduates have the opportunity of being Engineers and are registered in the
Egyptian Engineering Syndicate.
According to the National Academic Reference Standards (NARS-2018), The Engineering
Graduate must be able to (A-Level):

Al

fundamentals, basic science and mathematics.

A2.

Identify, formulate, and solve complex engineering problems by applying engineering

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.
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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.

an

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.
Table 12 List of Faculty requirements courses.
Pre- Cr. Ct. Hr.

e CouEs requisites Hrs. Lec | Lab | Tut | Sum
BES 011 | Mathematics| | - 3 2 0 2 4
BES 021 | Mechanicsl | - 3 2 0 2 4
BES 031 | Physicsl | e 3 2 2 1 5
BES 041 | General Chemistry | - 4 3 2 1 6
MEC 011 | Engineering Graphics | = --—-- 2 0 0 4 4
BES 012 | Mathematics Il BES 011 3 2 0 2 4
BES 022 | Mechanics Il BES 021 3 2 0 2 4
BES 032 | Physicsli | e 3 2 2 1 5
MEC 012 | Production Engineering | = --—-- 2 1 3 0 4
MEC 014 | Computer Aided Drafting MEC 011 2 1 2 0 3
ELE 042 Computer Programming | 5 0 5 5 4

Fundamentals
BES 141* | Pollution and Industrial Safety BES 041 2 2 1 0 3
FTR 103 | Field Training | Completion 0 0 0 0 0
of 65
Cr.Hrs
FTR 203 | Field Training Il Completion 0 0 0 0 0
of 96
Cr.Hrs
Total 32 19 14 17 50

* Course teaching is shared between the Basic Engineering Science Department and Displine Department.
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Course Title Pre-req | CH Ct. Hrs. Assessment

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

2 0 2 4 30 | 30 0 40

Course Content

Differential Calculus: Real functions and their graphs (Algebraic functions, trigonometric functions
and their inverses, exponential, hyperbolic and logarithmic functions). Limits and continuity.
Differentiation of real functions of one variable. Applications of differentiation (maxima, minima and
inflection points, curve tracing, optimization problems). The first mean value theorem and first order
approximation of functions. Taylor’s and Maclaurin's expansions of functions.

Algebra: Elements of mathematical logic with applications, Matrix algebra and systems of linear
equations (Gauss elimination, Gauss — Jordan elimination, LU factorization, matrix inversion).
Applications (codes, matrix games). Eigenvalues and eigenvectors. Complex numbers.

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

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

=

o

Code Course Title Pre-req CH Ct. Hrs Assessment

BES Mathematics Il BES 011 3 Lec. Lab Tut Tot SA MT | PE/OE | Final

012 2 0 2 4 30 | 30 - 40

= Integral Calculus: Indefinite integrals with applications. Methods of integration. Definite

IS integrals with applications (areas, volumes of revolution, lengths of curves and surface area).

(=

3 Multivariable Calculus (A): Surfaces and curves in three dimensions. Vector functions of one variable.

3 Scalar functions of several variables, partial derivatives. Directional derivatives, total derivatives.

3 Applications (tangent planes and normal lines. Taylor expansions, maxima and minima, Lagrange's

o multipliers).

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

% e George B. Thomas, Jr., Maurice D. Weir, Joel Hass, THOMAS' CALCULUS Multivariable

S (Twelfth Edition), 2010.

4

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

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

021 2 - 2 4 30 | 30 - 40

Fundamentals of statics, Types of supports, Vector algebra and applications to mechanics, Statics of

. | particles, Moments of forces and couples, Equivalent systems of forces and moments. Equilibrium of

$ & | rigid bodies, Centroides and centers of gravity, Analysis of structures (trusses and machines), Friction

3 S | and its applications. Virtual Work for a System of Connected Rigid Bodies, Stability of Equilibrium

O O | Configuration.

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

§ and Dynamics, 10th edition (2013).

E o Hibbeler, R. C. Engineering Mechanics: Statics and Dynamics, 10th Edition. Upper Saddle River,

& New Jersey: Prentice Hall, (2003).
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Code Course Title Pre-req | CH Ct Hrs Assessment
BES 022 Mechanics 11 BES 3 Lec. Lab Tut Tot SA MT | PE/OE | Final
021 2 0 2 4 30 | 30 0 40

Kinematics of particles (rectilinear and curvilinear motion), Kinetics of particles (force and
acceleration method — work and energy method — impulse and momentum method), Planar
Kinematics of rigid bodies (translation — rotation about a fixed axis — general plane motion), planar
kinetics of rigid bodies (force and acceleration method — work and energy method. — impulse and
momentum method). Moment of area, mass moments of inertia for single body, product of inertia
and principal moments of inertia.

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

Course
Content

8 Statics and Dynamics, 10th edition (2013).
§ e Hibbeler, R. C. Engineering Mechanics: Statics and Dynamics, 10th Edition. Upper Saddle
x River, New Jersey: Prentice Hall, (2003).
Code Course Title Pre-req | CH Ct. Hrs. Assessment
BES 031 Physics | - 3 Lec. [ Lab | Tut | Tot | SA | MT | PE/OE | Final
2 2 1 5 10 | 30 20 40

Wave motion, Sound waves, Doppler effect, Superposition of waves: interference, standing waves

and beats, Interference of light waves, Diffraction of light, Polarization of light, First law of

thermodynamics, Kinetic theory of gases, specific heats of gases, thermodynamic processes:

isochoric, isobaric, isothermal and adiabatic, Heat transfer: conduction, convection and radiation,

Elasticity, Hooke’s law, Hydrostatics and surface tension, Hydrodynamics and Viscosity.

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

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

¢ D. Halliday, et al., Fundamentals of physics: John Wiley & Sons, 2013.

¢ D. Giancoli, Physics for Scientists & Engineers with Modern Physics, 4th Edition ed. Pearson,
2008.

Course
Content

References

¢ Simple harmonic motion

e Waves in stretched string,

e Sound waves,

¢ Interference and diffraction of light,
e Polarization of light,

o Specific heat,

Laboratory

Thermistor and thermal conductivity.
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Code Course Title Pre-req | CH Ct. Hrs Assessment
BES 032 Physics Il - 3 Lec. | Lab | Tut | Tot SA MT | PE/OE | Final
2 2 1 5 10 | 30 20 40

Course
Content

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

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

é “Engineering Physics, Part II, Waves, Heat and Optics”, 1% edition, 2022.
o o D. Halliday, et al., Fundamentals of physics: John Wiley & Sons, 2013.
% ¢ D. Giancoli, Physics for Scientists & Engineers with Modern Physics, 4th Edition ed. Pearson,
o 2008.
e Ohm's Law
o Wheatstone bridge & Metric bridge
g’ e Electric Field Mapping
IS e Capacitor Charging and Discharging
o .
2 e The Electric Transformer
. e Faraday’s Law
Code Course Title Pre-req CH Ct. Hrs. Assessment
BES 041 General Chemistry - 4 Lec. Lab Tut Tot SA MT PE/OE Final
3 2 1 6 10 | 30 20 40

Course
Content

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

References

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

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

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

-Prof. Elsayed Fouad, Engineering Chemistry I, 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.

Laboratory

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

-Precipitation Reactions
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Code

Course Title Pre-req CH Ct Hrs Assessment

BES 141

Pollution and BES 041 2 Lec. Lab Tut Tot SA MT | PE/OE | Final

Industrial Safety 2 1 - 3 10 | 30 20 40

Course Content

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

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

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

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

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

Reference

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.

Laboratory

e Airsampling

e Water sampling
e Adsorption

e Precipitation

Code

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

MEC
011

Engineering - 2 Lec. | Lab | Tut | Sum | SA MT | PE/OE | Final

Graphics 0 0 4 4 30 | 30 - 40

Course
Content

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

References

William Chalk, Goetsch, "Technical Drawing", Delmar technical graphics series, 6th edition, 2010.
Allbert W. Boundy, "Engineering Drawing", McGraw-Hill Australia, 2012

Laboratory

Student's engineering sketches and drawings carried out in the engineering drawing Labs.
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Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
MEC ] . ) Lec. Lab Tut Sum SA MT | PE/OE | Final
012 Production Engineering - 2 1 3 0 4 10 30 20 20

Introduction, Types of industries, Casting processes: Main steps of sand casting, Pattern design, melting
3 g of metals, Cleaning and inspection of casting, Metal forming processes: Forging, Rolling, Extrusion,

3 *g’ Drawing, Bending, Joining Processes: Temporary and permanent joints, welding techniques, Cutting

O O | Processes: Principles and elements of cutting processes, Basic cutting, and machining (Turning,
Drilling, Milling, etc.,). Principles of production planning and control, Introduction to quality control.

g e Jiangshan Li, Semyon M. Meerkov, 2008, “Production Systems Engineering”, Springer; Ist ed.
§ " 2009 edition, 2008
E e M. P. Groover, 2011, "Principles of Modern Manufacturing”, 4th Ed., john Wiley & Sons, Inc.
e Practicing the workshop measuring operations and tools
e Practicing the sand-casting workshop
> e Practicing the welding workshop; electric arc welding, gas welding and cutting, and electric resistance
£ welding
g e  Practicing the machining workshop; turning, shaping, drilling, milling, and grinding
5 e Practicing the metal forming workshop; rolling, bending, drawing, and extrusion
e Practicing the carpentry workshop
e  Practicing the forging workshop
Code Course Title Pre-req | CH Ct. Hr. Assessment Criteria
. Lec. | Lab | Tut | Sum | SA | MT | PE/O | Final
eS| Compute et | vecons | 2 E
1 2 0 3 10 30 20 40

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

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

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

Course
Content

Laboratory | Student's engineering sketches and drawings carried out in the engineering Computer Labs
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Ct Hrs Assessment
Code Course Name Pre-req. CH
Lec. Lab. | Tut.| Tot |SA | MT | PE/OE | Final
Fl-l(;:l:; Field Training | Cgfnépél%ﬁn 0 0 0 0 0 - - - -
% For 6 weeks 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, explain
O 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.
Ct Hrs Assessment
Code Course Name Pre-req. CH
Lec. | Lab. | Tut. | Tot [ SA | MT | PE/OE | Final
FZEE Field Training I Cgf”;%'%'é’” ol o |lofo o] - |-] - ;
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,
3 explain what he learned during this training.
@ By the end of the training the student will be able to:
E Apply the principles knowledge to execute practical engineering field works.
S The students will have the opportunity to work with multidisciplinary teams during the training
period.
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Code Course Title Pre-req | CH Ct. Hr. Assessment
ELE | Computer Programming - 2 Lec. |Lab | Tut | Sum | SA MT | PE/OE | Final
042 | Fundamentals 0 2 2 4 10 | 30 20 40
- Computer System: Hardware, Software - Introduction to software design - evolution and comparison of
g programming languages - types and characteristics of translators - Program Design Process - Software
5 Life Cycle - structured programming - Variables, Constants - Input and Output - Data Types and
% Representation - Simple Flow - Flow of Control (Conditioning, Iteration) - Array - Functions
2 (Predefined - Programmer Defined) - Pointers- Strings - program maintenance & testing —
8 documentation.
Course topics are explained using a high-level language (as C, or C++).
e W, Savitch, "Problem Solving with C++", 10™" Edition, Pearson, 2018, ISBN-13: 978-0134448282
e Jery Hanly, Elliot Koffman, “Problem Solving and Program Design in C”, gt edition, Pearson, 2015,
S ISBN-13: 978-0134014890
% e C.R. Severance, S. Blumenburg, "Python for Everybody: Exploring Data in Python 3", CreateSpace
E Independent Publishing Platform, 2016, ISBN-13: 978-1530051120
e R.Sedgweck, K. Wayne, "Introduction to Programming in Java: An Interdisciplinary Approach”, 2™
Edition, Addison-Wesley Professional, 2017, ISBN-13: 978-0672337840
Problem solving labs using high level language (C, or C++) to apply explained topics in each lecture
including:
e Flowcharts
e Data Types, Variable, Constant declaration. Input and Output
e Sequence Flow program
g‘ ¢ Conditioning Statements (if, nested if and switch case)
§ e Iteration Statements (for, while do while, Do Until, and nested loops)
_c.j e Arrays (1D and 2D arrays)
e Functions (predefined and user defined)
e Pointers
e Strings and string functions
* Project:
At the end of the course the student must provide a project emphasizing the course content

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

Program # Mechanical Power Engineering

Program Description

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

Basic Information

Program Mission

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

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

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

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

Graduate Attributes

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

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

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

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

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

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

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

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

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

GAQ9. Communicate effectively using different modes, tools, and languages with various audiences; to
deal with academic/professional challenges in a critical and creative manner.
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GA10. Demonstrate leadership qualities, business administration and entrepreneurial skills.

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

GAL11. Design, develop, operate and to maintain various types of mechanical power generation, energy
transfer equipment and air-conditioning & refrigeration systems in addition to the automatic
control devices involved in all such systems.

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

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

Program Learning Outcomes
The program courses fulfill the NARS 2018
Level A: The Engineering Graduate must be able to:

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

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

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

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

PLO5. Practice research technigues 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.

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 B: The Engineering Graduate must be able to:

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

PLO11. Model, analyze and design physical systems applicable to the specific discipline by applying
the concepts of: Thermodynamics, Heat Transfer, Fluid Mechanics, solid Mechanics, Material
Processing, Material Properties, Measurements, Instrumentation, Control Theory and Systems,
Mechanical Design and Analysis, Dynamics, and Vibrations.
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PLO12. Plan, manage and carry out designs of mechanical systems and machine elements using
appropriate materials both traditional means and computer-aided tools and software
contemporary to the mechanical engineering field.

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

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

Level C: The Engineering Graduate must be able to:

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

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

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

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

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

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

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

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

solutions.
Benchmark:
lllinois state University

Benha University https://tec.illinoisstate.edu/renewable-

energy/curriculum/

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

PLO16. Use Engineering software to |- Analyze wind data using professional software.
simulate the flow field, predict
the thermal behaviors, and
analysis of conventional and non-
conventional mechanical power
systems.

PLO19. Looking at ways of improving the | - Design residential and commercial solar photovoltaic
design  of  wind turbines, (PV) systems using renewable energy software.
improvements in solar and | - Optimize renewable energy business decision-making.
geothermal power, as well as |- Develop a business case for a commercial renewable
every stage of renewable energy energy project.
development.
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Elgin Community College

https://catalog.elgin.edu/degree-programs-

Benha University certificates/career-technical/career-technical-degrees-

certificates/energy-

management/#learningoutcomestext

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

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

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

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

PLO18. Optimize the operating conditions and | - Program building automation systems for heating,
describe the performance parameters of ventilating, air conditioning, and exterior lighting
energy absorbing/ producing machines, service independently; and determine whether to
power stations, mechanical plants, and dispatch appropriate staff or to resolve problems
cells. remotely via the energy management system.

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

Marathwada Mitra Mandal’s Polytechnic.

Benha University http://mmpolytechnic.edu.in/index.php/automobile-
eng/automobile-engineering/learning-outcomes
PLO21. Identify all aspects of the issues of - Maintenance and Testing of automobile components:
environmental  pollution  problems Make the use of Automobile equipment
concerning emissions and air pollution. competently for vehicle maintenance, automotive

Electronics, and testing.

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

- Skill sets for entrepreneurs: Build the skill sets for
entrepreneurs in Automobile service sectors.

Design, develop and implement the
appropriate  vehicle and transport
solutions.
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Faculty Mission vs. Program Mission Matrix

Faculty Mission

Program Mission

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

energy issues.

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

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

Provide expert consultancy
on energy issues

Graduate well prepared
engineers equipped with
knowledge and skills

Benha University is committed to
graduate well prepared engineers

Compete in labor market
capable of using and

equipped with knowledge and
skills necessary to compete in

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

Program Objectives

Graduate Attributes

GAl1 | GA2 | GA3 | GA4 | GA5 | GA6 | GA7 | GA8 | GA9 | GA10 | GA1ll | GA12 | GA13
PO1 v v
PO2 v v v
PO3 v
PO4 v
PO5 v v
PO6 v v
PO7 i Vv
Program Outcomes vs. Program Objectives Matrix
Program Competencies
Program Objectives Level A Level B Level C
Al | A2 | A3 | A4 | A5 | A6 | A7 | A8 | A9 |Al0 | Bl | B2 | B3 | B4|Cl|C2|C3|C4|C5]|C6]|CT
PO1 vV | vV | vV v v v vV | v | v
PO2 v v | v v v
PO3 v | v v v | v
PO4 v v v v v v vV | v | v
PO5 v V| v | v Vv | Vv |v v ]|V
PO6 vV Vv | Vv |V |V | v ]|V
PO7 vV Vv | Vv |V |V | v ]|V
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Career Prospects

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

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

List of Mechanical Power Engineering Requirement Courses

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

Concentration of Sustainable & Renewable Energy
Requirements

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

Concentration of Vehicle Engineering Requirements

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

Code Course Pre-Req Hr Tec T Lab | Tut | sum
BES 011 | Mathematics | 3 2 0 2 4
BES 041 | General Chemistry 4 3 2 1 6
BES 031 | Physics | 3 2 2 1 5
BES 012 | Mathematics Il BES 011 3 2 0 2 4
BES 032 | Physics Il 3 2 2 1 5
BES 111 | Differential Equations BES 012 3 2 0 2 4
BES 112 | Numerical Analysis BES 111 3 2 2 0 4
BES 113 | Mathematics Il1 BES 012 3 2 0 2 4
*BES 141 | Pollution and Industrial Safety | BES 041 2 2 1 0 3
BES 211 Enginegr_ing Statistics and BES 012 3 9 9 0 4

Probability
Total 30 21 11 11 43

* Course teaching is shared between the Basic Engineering Science Department and Mechanical
Engineering Department.
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Mechanical Engineering Discipline Requirements
Cr. Ct. Hr.
etk SRR Pre-Req |\ ["Lec. [ Lab. | Tut | Sum

BES 113 | Mathematics Ill BES 012 3 2 0 2 4
BES 111 | Differential Equations BES 012 3 2 0 2 4
BES 112 | Numerical Analysis BES 111 3 2 2 0 4
BES 111 | Engineering Statistics and 3 2 2 0 4

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

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

Engineering
MEC 301 | Technical Reports 2 1 2 0 3

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

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

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

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

*The course content must be approved by Mechanical Engineering Department Council before
registration.
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Concentration Requirements of Energy management and HVAC Engineering (concentration
“y”
Cr. Ct. Hr.
Code Course Pre-Req Hr. [ Lec | Lab | Tut | Sum
Pool Courses for Elective I, Elective Il
MEC 32y1 Industrial Refrigeration MEC 226 3 2 0 2 4
Fire Fighting & Water MEC 222 3 2 0 2 4
MEC 32y2 Distribution Systems
Pool Courses for Elective 1, Elective IV
MEC 32y3 Refr_lgeratlon & Air Conditioning MEC32y1 | 3 5 0 2 4
Equipment
MEC 32y4 Fire Extinguishing Systems MEC32y2 |3 2 0 2
MEC 32y5 | Air Filtration MECSZyL 13 | 2
y MEC 32y2
Pool Courses for Elective V, Elective VI
MEC 42y6 Essentials of Energy Management MEC 32y1 3 2 0 2 4
y 9y g MEC 32y2
Special HVAC design MEC 32y1
MEC 42y7 applications MEC 32y2 3 2 0 2 4
MEC 42y8 Energy Storage MEC 222 3 2 0 2
MEC 42y9 | Air-Conditioning Systems MECSZyL 13 |12 |0 |2
y g oy MEC 32y2
*The course content must be approved by Mechanical Engineering Department Council before
registration.
Concentration Requirements of Vehicle Engineering (concentration “z”)
Cr. Ct. Hr.
Code Course Pre-Req Hr. [Lec | Lab | Tut | Sum
Pool Courses for Elective I, Elective Il
MEC 32z1 Vehicle Dynamics MEC 213 3 2 0 2 4
MEC 32z2 Automotive Engineering MEC 214 3 2 0 2 4
Pool Courses for Elective 1, Elective IV
. . MEC 32z1
MEC 32z3 Electric vehicles MEC 3222 3 2 2
MEC 32z4 Vehicle design & Manufacturing | MEC 32z2 | 3 2 2
. . MEC 32z1
MEC 32z5 Vehicle maintenance Technology MEG 3272 3 2 2
Pool Courses for Elective V, Elective VI
Engine Testing and Pollution MEC 32z1
MEC 42z6 Control MEC 3222 | 3 2 0 2 4
. . MEC 32z1
MEC 42z7 Fundamental of hybrid vehicles MEG 3272 3 2 0 2 4
. . MEC 32z1
MEC 4228 Aerodynamics of Road Vehicles MEG 3272 3 2 0 2 4
Mechatronics for Automotive MEC 32z1
MEC 42z9 (Autotronics) MEC 3272 | 3 2 0 2 4

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

registration.
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Proposed Study Plan for Mechanical Power Engineering

Level0-1
Ct. Hr. Final Assessment
Code Course Title Pre- | Cr. Exam PE/|Final
Req | Hr. |Lec|Lab|Tut|Sum|Time| SA | MT | OE |[Exam| Sum
HR.
BES 011 | Mathematics | 31202 |4| 2 (30|30 -|40] 100
BES 021 | Mechanics | 312102 4) 2 |30|30]| -|40]| 100
BES 041 | General Chemistry 4 |3|2|1|6| 2 |10|30|20]| 40 | 100
BES 031 | Physics | 3 12|21 |5| 2 |10|30/|20]| 40 | 100
MEC 011 | Engineering Graphics 2 |0|0|4|4]| 2 |30|30| - |40 100
UHS 101 | Foreign Language 2 12]0|0|2| 2 (30|30 - |40/ 100
UHS 102 | Information and Communications Technology 2 2 0 0 2 2 30 | 30 - 40 100
Total 19 700
Level 0-2
Ct. Hr. Final Assessment
Code Course Title Pre-Req cr. =xam PE/ Final
Hr. | Lec|Lab| Tut|Sum|Time| SA | MT | OE [Exam| Sum
HR.

BES 012 | Mathematics Il BES 011 3 2|1 01| 2] 4 2 30 | 30 | - | 40 | 100
BES 022 | Mechanics Il BES 021 3 12|02 |4)| 2 |30 |30/ - |40/ 100
MEC 012 | Production Engineering 2 |1]13]0|4)| 2 |10)|30)|20 40 | 100
BES 032 | Physics Il 3 (2|2 |1|5| 2 |10 |30/|20]| 40 | 100
MEC 014 | Computer Aided Drafting MECO11| 2 |1 |2 |0 | 3| 2 |10 | 30|20 40 | 100
ELE 042 | Computer Programming fundamentals 2 0122 4 2 10 | 30 | 20| 40 | 100
UHS 103 | Societal Issues 2 1210102 ] 2 |30|30]| - |40/ 100
Total 17 700
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Level1-1
Ct. Hr. Final Assessment
Code Course Title Pre-Req E: . E)_(am PE/ final
. |Lec|Lab| Tut [Sum|Time| SA | MT | OEExan| Sum
HR.
BES 111 | Differential Equations BES 012 3 2101 2|4 2 30 | 30 | - | 40| 100
MEC 121 | Fluid Mechanics BES 031 3 (2|2 |1|5| 2| 10|30 |20]|40] 100
MEC 111 | Kinematics of Machines BES 022 3 12|02 |4)| 2 |30|30)| - |40/ 100
MEC 113 | Mechanics and Testing of Materials MEC 012 | 3 2 12|15 2 10 | 30 | 20 | 40 | 100
MEC 123 | Materials Science and Engineering | BES 032 3 12|12 ]0|4| 2| 10]|30|20]|40] 100
ELE 103 | Electrical Circuits BES 032 2 1102|323 |3 /|- 40| 100
MEC 131 | Computer Applications ELE 042 2 |12 |0|3]| 2|10 |30 20|40/ 100
Total 19 700
Level 1- 2
Ct. Hr. Final Assessment
Code Course Title Pre-Req Cr. E>_<am PE/| Final
Hr. | Lec|Lab| Tut [Sum|Time| SA | MT | OE|Exam| Sum
HR.

BES 113 | Mathematics 11 BES 012 3 |12|0|2|4)| 2 |30 30| - | 40 |100
MEC 122 | Thermodynamics BES 031 3 |12|1|2|5)| 2 |10)30 |20 40 |100
MEC 112 | Design of Machine Elements MEC113 | 3 |2 |3 |0 |5 | 2 | 10| 30|20 | 40 | 100
MEC 114 | Measurement and Instrumentation | BES 032 2 11214 2 10 | 30 | 20 | 40 | 100
MEC 116 | Manufacturing Technology MECO12 | 2 |1 |3 |0 | 4| 2 |10 |30|20| 40 | 100
ELE 104 | Electronic Devices and Circuits ELE 103 2 110]2]|3 2 130|130 - | 40 | 100
UHS 104 | Profession Ethics 2 | 2]101]0]2 2 |30 30| - | 40 | 100
Total 19 700
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Field Training I
Ct. Hr. ) Assessment
) Cr Final _
Code Course Title Pre-Req ' Exam PE/ OE| Final | Sum
Hr. | Lect | Lab | Tut | Sum | Time | SA | MT Exam
; 0 0 0 0 0 Pass
FTR 103 | Field Training | | “omRetonof6s oral | - | - | o | - ;
T Fail
Level2-1
Ct. Hr. Final Assessment
Code Course Title Pre-Req cr. =xam PE/ Final
Hr. |Lec|Lab| Tut [Sum|Time| SA | MT | OE|[Exam!| Sum
HR.

MEC 211 | Project Management BES 012 3 12|2|0|4) 2 |33 ]| -|40]100
MEC 221 | Heat Transfer MEC122 | 3 |2 |1 |2 |5 | 2 | 10| 30 |20 | 40 | 100
MEC 223 | Fluid Power Systems MEC121 | 2 |1 |3 |0 | 4| 2 | 10| 30 |20 40 | 100
MEC 215 | Mechanical Design MEC113 | 3 |2 |3 | 0| 5| 2 | 10 | 30 |20 | 40 | 100
MEC 213 | Mechanical Vibrations BES 022 3 12|12 |1|5)| 2 |10 30|20 40 | 100
ELE 201 | Electric Machinery ELE 103 2 |1|2(0|3| 2 |10 30|20 40 | 100
UHS 3XX | Humanities - Elective | 2 210,02 2 | 30|30 | - | 40 | 100
Total 18 700
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Level 2-2
Ct. Hr. Final Assessment
. Cr. Exam i
Code Course Title Pre-Req X PE/| Final
Hr. | Lec|Lab| Tut|Sum|Time| SA | MT | OE|Exam| Sum
HR.
BES 112 Numerical Analysis BES 111 3 12|2|0|4)| 2 | 10|30 |20 40 | 100
MEC 222 | Applied Thermodynamics MEC122 | 3 |2 |2 | 0| 4| 2 | 10 |30 |20| 40 | 100
MEC 224 | Fluid Dynamics MEC121 | 3 |2 |2 | 0| 4| 2 |10 |30 |20]| 40 |100
MEC 226 | Refrigeration MEC122 | 3 |2 |2 |0 | 4| 2 |10 | 30 |20| 40 | 100
MEC 214 | Automatic Control Systems MEC213 | 3 |2 |2 |1 |5| 2 |10|30|20]| 40 | 100
BES 141 Pollution and Industrial Safety BES 041 2 | 2]1]0|3] 2 |10|30 |20 40 | 100
UHS 3XX | Humanities Elective Il 2 |2|0|0|2]| 2 |30]|30]| - | 40 |100
Total 19 700
Field Training Il
Ct. Hr. Einal Assessment
: Cr. :
Code Course Title Pre-Req Hr Exam PE/ OF| Final | Sum
- | Lect | Lab | Tut | SUm | Time | SA | MT I
. 0 0 0 0 0 Pass
FTR 203 | Field Training | Completion of Oral | - - or - -
96 Cr. Hrs. Fail
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Level 3-1
Ct. Hr. Final Assessment
. Cr. E i
Code Course Title Pre-Req ' xam PE/Final
Hr. | Lec|Lab| Tut|{Sum|Time| SA | MT | OE Exan| Sum
HR.
BES 211 Engineering Statistics and BES 012 2 2 11|14 2 10 | 30 | 20 | 40 | 100
probability
MEC 32x1 | Elective | 3 (2|02 |4 2|33 - |40/ 100
MEC 323 | Combustion MEC222 | 3 |2 |2 |0 |4 | 2 |10 |30]|20|40/ 100
MEC 325 | Air Conditioning MEC?222 | 3 |2 (2| 0|4 | 2 | 10|30 |20]40]| 100
MEC 32x2 | Elective Il 31210242 |33/ - [40] 100
MEC 301 | Technical Reports 2 |1]2]0|3]| 2 |50 - - | 50| 100
UHS 4XX | Humanities Elective IlI 2 |2|0(0|2]| 2|33 - |40 100
Total 19 600
Level 3-2
Ct. Hr. Final Assessment
. Cr. Exam :
Code Course Title Pre-Req X PE/|Final
Hr. | Lec|Lab| Tut [Sum|Time| SA | MT | OE Exam Sum
HR.

MEC 322 | Internal Combustion Engines MEC?222 | 3 |2 |2 |0 4| 2 |10 | 30|20 40 | 100
MEC 324 | Power System Components MEC?222 | 3 212|104 2 10 | 30 | 20 | 40 | 100
MEC 32x3 | Elective IlI 3120|242 |30 |30]-]40| 100
MEC 32x4 | Elective IV 3 |20 (2 4| 2 |30|30|-]40| 100
MEC 302 | Senior Design Project | 2 |2]0]0] 2 - 50 | - - | 50 | 100
MEC 312 | Engineering Economics 2 | 2]0]1|3| 2 |33/ -|40] 100
Total 16 600
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Leveld-1
Ct. Hr. Final Assessment
Code Course Title Pre-Req cr. =xam PE/Final
Hr. | Lec|Lab| Tut |[Sum|Time| SA | MT | OE Exan] Sum
HR.
MEC 421 | Control Application for Energy MEC214 | 3 |2 | 1|2 |5 | 2 | 10 | 30 |20 |40 | 100
Systems
MEC 423 | Turbomachinery MEC121 | 3 |2 (2 | 0|4 | 2 | 10 |30 |20 |40 100
MEC 42x5 | Elective V 3 120242 30|30/ - [40] 100
MEC 42x6 | Elective VI 312|024 2 |33/ - [40] 100
MEC 425 | Power Stations MEC 222 2 1(2|0|3] 2|10 |30/|20]|40 | 100
MEC 401 | Senior Design Project Il MEC 302 3 10|6|0]|6 - 50 | - - | 50 | 100
Total 16 600
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Curriculum Plan for Mechanical Power Engineering
Mechanical Engineering - Mechanical Power Engineering Program

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

Level (0

Level1

Level2

Mechanical Engineering - Mechanical Power Engineering Program
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Program Learning Outcomes to Program Courses Matrix

Courses Program Learning Outcomes
Slalelyslvle|rn| |2 S (S| IS[(3]I(E83(5(83[(28|d
Levels | Code Title 9191919191919 9(9|ce|o|o|e|o|olo|o|lo|o|o]|q
ala|la|a|a|a|a|la|a|lag|alalalala|la|ala|al|al=s
BES 011 | Mathematics I ° °
BES 021 | Mechanics | o | o
BES 041 | General Chemistry | o | o
—
% BES 031 | Physics | o | o
> N .
3 | MEC 011 | Engineering . .
Graphics
UHS 101 | Foreign Language ° °
o Information
0 UHS 102 | Technology & ) ° °
EJ Communication
BES 012 | Mathematics Il ° °
BES 022 | Mechanics Il o | o
« | MEC 012 | Production . .
A Engineering
% BES 032 | Physics Il o | o
MEC 014 Computer Aided o o
Drafting
Computer
ELE 042 | Programming ° °
Fundamentals
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CIL
UHS 103 | Societal Issues ° °
BES 111 D|ffergnt|al o | o
Equations
MEC 121 | Fluid Mechanics ° °
MEC 111 Klnematlcs of . . o
4 Machines
o Mechanics and
© | MEC 113 | Testing of ° °
> .
E Materials
MEC 123 Materlal_s SC|_ence . .
and Engineering
ELE 103 | Electrical Circuits ° °
Computer
- MEC 131 Applications ¢ ¢
(D)
§ BES 113 | Mathematics 111 o | o
MEC 122 | Thermodynamics o | o
MEC 112 Design of Machine o | o .
Elements
S: MEC 114 Measuremen_t and o . o
= Instrumentation
3 Manufacturing
3 | MEC 116 Technology *l°
ELE 104 Electrpnlc_ Devices o o
and Circuits
UHS 201 | Profession Ethics o | o
FTR 103 | Field Training | ) °
o oo Project
> > 1
373 MEC 211 Management ° o | o
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MEC 221 | Heat Transfer ° °

MEC 223 Fluid Power . .
Systems

MEC 215 | Mechanical Design ° ° °

Mechanical

MEC 213 Vibrations

ELE 201 | Electric Machinery o | o

UHS Humanities -
3XX Elective |

BES 112 | Numerical Analysis | o | o

Applied

MEC 222 Thermodynamics

MEC 224 | Fluid Dynamics

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

Industrial Safety

Legalization &

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

MEC 323 | Combustion
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MEC 325 | Air Conditioning
MEC .
39%0 Elective 11
UHS Humanities o | o
4XX Elective 2
MEC :
301 Techincal Reports ° o | o
Internal
3'\;'250 Combustion
Engines
MEC Power System
~ 324 Components
5 | MEC .
(90}
e 393 Elective 111
@ | MEC .
|
39%4 Elective IV
MEC Senior Design el o | o | e o | o
302 Project |
MEC Engineering o °
312 Economics
Control
MEC Application for ° o | o
421
Energy Systems
MEC .
. 423 Turbomachinery
~ Lt | MEC :
—_ <
% = 4255 Elective V
- | @ | MEC :
-
49%6 Elective VI
MEC .
425 Power Stations
MEC Senior Design el o o | e o | o
401 Project Il
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Matching Mechanical Power Engineering Program Courses with ABET
Requirements
ABET Program Criteria for Mechanical and Similarly Named Engineering Programs
Lead Society: American Society of Mechanical Engineers
Mechanical Power Engineering Program Courses Required to Cover ABET Criteria
L Cr.
ABET Criteria CODE Course Name Hrs.
A minimum of | basic science, and BES 011 Mathematics | 3
30 semester Cr. | mathematics BES 012 | Mathematics Il 3
Hrs. (or (including multivariate [ BES 113 Mathematics 111 3
equivalent) of a | calculusand ~ FREST1] | Differential Equations 3
ggn]ebg;gjz\?gl of | differential equations); BES 112 | Numerical Analysis 3
mathematics - BES 211 Engineering Stai'LIStICS and Probability 2
and basic principles of BES 041 | General Chemistry 4
sciences with | engineering BES 021 | Mechanics | 3
experimental BES 022 | Mechanics Il 3
experience BES 141 | Pollution and Industrial Safety 2
appropriate to BES 031 | Physics | 3
the program. BES 032 | Physics Il 3
Total 35
Cr.
ABET Criteria CODE Course Name Hrs.
A minimum of | applications of these MEC 011 | Engineering Graphics 2
45 semester Cr. | topics to modeling, MEC 012 | Production Engineering 2
Hrs. (or analysis, design, and MEC 014 | Computer Aided Drafting 2
equivalent) of | realization of physical [ MEC 111 | Kinematics of Machines 3
engineering systems, components, [ MEC 112 | Design of Machine Elements 3
topics Or Processes. MEC 116 | Manufacturing Technology 2
appropriate to MEC 123 | Materials Science and Engineering 3
the program, MEC 215 | Mechanical Design 3
gﬁ;iséseté?iglgfan q MEC 131 | Computer Applications 2
computer coverage of both MEC 122 The_rmodynamics 3
sciences and thermal _and MEC 223 | Fluid Power Systems 2
engineering mechanical systems. | MEC 121 | Fluid Mechanics 3
design and MEC 221 | Heat Transfer 3
utilizing MEC 114 | Measurement and Instrumentation 2
modern MEC 213 | Mechanical Vibrations 3
engineering MEC 214 | Automatic Control Systems 3
tools. in-depth coverage of MEC 222 [ Applied Thermodynamics 3
either thermal or MEC 224 | Fluid Dynamics 3
mechanical systems. MEC 226 | Refrigeration 3
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policy, and leadership. [ UHS 3XX | Humanities Elective |
UHS 3XX | Humanities Elective 1l
UHS 4XX | Humanities Elective 11

MEC 323 [ Combustion 3

MEC 325 [ Air Conditioning 3

MEC 31x1 | Elective | 3

MEC 31x2 | Elective Il 3

MEC 322 | Internal Combustion Engines 3

MEC 324 | Power System Components 3

MEC 31x3 | Elective Ill 3

MEC 31x4 | Elective IV 3

MEC 421 | Control Application for Energy Systems 3

MEC 423 | Turbomachinery 3

MEC 425 | Power Stations 2

MEC 33x5 | Elective V 3

MEC 33x6 | Elective VI 3

Explain basic MEC 301 | Technical Reports 2
concepts in project MEC 312 | Engineering Economics 2
management, MEC 211 | Project Management 3
business, public UHS 103 | Societal Issues 2
2

2

2

Analyze issues

in professional ethics
and explain the UHS 104 Professional Ethics 2
importance of
professional licensure.

Total 105
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