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Subject Area CR| % N.ARS
Requirements

A | Humanities and Social Sciences (Univ. Req.) 18 | 10.11 9-12%

B | Mathematics and Basic Sciences 36 |20.22 20-26%
Basic Engineering Sciences (Faculty/Spec.

C | Req.) 39 |21.91 20-23%

D | Applied Engineering and Design 39 | 21.91 20-22%

E | Computer Applications and ICT 16 9 9-11%

F | Projects and Practice 18 | 10.11 8-10%
Discretionary (Institution character-identifying)

G | subjects 12 | 6.74 6-8%

Total 178 100%
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A. Humanities and Social Sciences (Univ. Req.) Courses

Code Course Title Szl

Hours
HS101 | English Language 2
HS102 | Human Rights 2
HS201 | Technical Writing 2
HS202 | Engineering Economics 2
HS401 | Legislation and Engineering Ethics 2
Humanity — Elective 1 (Student shall select one from) 2

HS302 Human Resource Management
HS304 Strategic Management

HS306 Computer and Society

HS308 Accounting

Humanity — Elective 2 (Student shall select one from) 2
HS402 Foundations of Marketing
HS404 Introduction to Finance
HS406 Human Computer Interaction
UHS408 | Sustainable Development
Humanity — Elective 3 (Student shall select one from) 2
HS501 Specifications and feasibility studies
HS503 Analytical Skills and Critical Thinking
HS505 Communication Laws and Codes
HS507 Construction Contracts and Law
Humanity — Elective 4 (Student shall select one from) 2
HS502 Professional Communication Skills

HS504 Principles of industrial health

HS506 Social Risks and Security of Computer Systems
HS508 Risk Management

Total Hours 18

B.Mathematics and Basic Sciences Courses

Code Course Name Clreals
Hours
FRB101 Mathematics | 3
FRB102 Mathematics |1 3
FRB201 Mathematics |11 3
FRB202 Mathematics IV 3
FRB107 Physics | 3
FRB108 Physics 11 3
FRB103 Mechanics | 3
FRB104 Mechanics 11 3
FRB105 General Chemistry 3
FRE102 Computer Programming 3
FRB301 Numerical Methods 3
FRB302 Probabilities & Statistics 3
TOTAL 36
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C. Basic Engineering Sciences (Faculty/Spec. Req.) Courses

Credit
Code Course Name Hours
FRM109 | Engineering Graphics 4
FRM106 | Production Engineering 3
EMMZ206 | Thermodynamics | 3
EME207 | Electric Circuits | 3
EMM203 | Fluid Mechanics | 3
EMM202 | Strength and properties of materials 3
EMM?204 | Logic Circuits and Micro Processors 3
EME?208 | Electric Circuits Il 3
EMM301 | Fluid Mechanics 11 3
EMM302 | Thermodynamics Il 3
EMM303 | Mechanics of machinery 3
EMM307 | Heat Transfer 3
EMM303 | Projects Management 2
Total 3

D. Applied Engineering and Design Courses

_ Credit

Code Course Title
Hours

EMM209 | Measurements and Instrumentation 3
EMM210 | Manufacture Technology 3
EMM304 | Vibrations and system dynamics 3
EME306 | Electronic Devices and Circuits 3
EMM308 | Solid Mechanics 3
EME307 | Electrical Power Systems 3
EMM309 | Design of Machine Elements 3
EMMA401 | Refrigeration 3
EMMA402 | Air Conditioning Systems 3
EMMA403 | Fluid Machinery 3
EMMA408 | Combustion and Engines 3
EMES02 | Electrical Machines 3
EMMS503 | Components of Refrigeration & AC Systems 3
Total 39
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E.Computer Applications and ICT

_ Credit
Code Course Title
Hours
EMM201 | Computer aided drafting (CAD) 3
EME405 | Automatic Control 3
EME404 Low current distribution system 3
EMMS501 | Process Control and Building Management Systems 4
EMES04 | Computer Applications in Electromechanical Systems 3
Total 16
F.Projects and Practice
_ Credit
Code Course Title
Hours
EMM406 Fire Fighting Systems 3
EMMA407 Plumbing Systems 3
EME409 Electric Power Distribution Systems | 3
EME410 Electric Power Distribution Systems 11 3
EMM(E)521 | Project | 3
EMM(E)522 | Project Il 3
Total 18
G. Elective Course
) Credit
Code Course Title
Hours
Elective Course 1 3
EMM505 Renewable Energy
EMM507 Elevators and Escalators
EMMS509 Solar Thermal and PV systems
Elective Course 2 3
EME511 Advanced Industrial Electronics
EME513 Communications Engineering
EME515 Electrostatic and Electromagnetic Fields
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Code Course Title Credit
Hours

Elective Course 3 3

EME506 Electro-hydraulic circuits

EMM508 Codes and Specification of ElectroMechanical Systems

EMM510 Computer Network

Elective Course 4 3

EMMb512 Cold Stores and Industrial Refrigeration

EMM514 Automotive Engineering

EMM516 Thermal power stations

Total 12

dclu 120 &80 ofils e (e deln 240 Sl ot @ llall gags ol e LS 0

Jlna 0 dpeliall sldiall aal 8 alls 8 83 1 0 1S 8 (anll 3)

Code Course Title Credit Hours | Prerequisites
EMM/E380 Field Training | 1 120 Credit Hours
EMM/E480 Field Training Il 1 120 Credit Hours
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Program Courses Prerequisites

Fall Spring
Code Course Name Prerequisi Code Course Name P_r ereq
tes uisites
FRB101 Mathematics | FRB102 Mathematics 11 FRB101
FRB103 Mechanics | FRB104 Mechanics Il FRB103
FRB105 General Chemistry FRM106 | Production Engineering
FRB107 Physics | FRB108 Physics Il FRB107
< | FRM109 Engingering FRE110 Computer Programming
> Graphics
L%) UHS101 English language UHS102 Human Rights
FRB201 Mathematics 111 FRB102 FRB202 Math IV FRB201
EMM201 Computer Aided FRM109 EMMZ202 | Strength and properties FRB104
Drafting (CAD) of Materials
EMM203 Fluid Mechanics | FRB104 EMM204 | Logic Circuits and Micro | EME20
processors 7
EMM205 Mechanics of FRB104 EMM206 | Thermodynamics I FRB107
Machinery
§ EME207 Electric Circuits | FRB108 EME208 | Electric Circuits I EME20
> 7
2 | EMM209 Measurements and FRB108 EMM210 | Manufacture Technology | FRM10
S Instrumentation 6
9| UHS201 Technical Writing UHS202 Engineering Economics
FRB301 Numerical Method FRB201 FRB302 Probabilities & Statistics | FRB201
EMM301 Fluid Mechanics 1l EMM203 EMM302 | Thermodynamics Il EMM20
Aq
EMM303 Projects Management EMM304 | Vibrations and System EMM20
Dynamics 5
EMM305 Heat Transfer EMM206 EME306 | Electronic Devices and EME20
= EME307 Electrical Power EME208 EMM308 | Solid Mechanics FRB103
s Systems
£ | EME309 Design of Machine FRM109, | UHS3XX | Humanities-Elective 1
= Elements EMM202
EMM401 Refrigeration EMM302 | EMM402 | Air Conditioning EMM30
Svstems 2
EMM403 | Fluid Machinery EMM301 | EME404 | Low Current EME20
Nictrilhitinnm Crindnnan o
EME405 Automatic Control EMM304 EMMA406 | Fire Fighting Systems EMM30
EMMA407 Plumbing Systems EMM301 EME408 | Combustion and Engines | EMM30
2
= EME409 Electric Power EME307 EMMA410 | Electric Power EMEA40
s> Distribution Systems Distribution Systems 11 9
= I
§ UHS401 Legislation & UHS4XX | Humanities — Elective 2
L Engineering Ethics
EME5S01 Process Control and | EME405 EMES502 | Electrical Machines EME20
Building 8
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Fall Spring
Code Course Name Prerequisi Code Course Name P_r ereq
tes uisites
EMM503 Refrigeration and AC | EMM401, | EME504 | Computer Applications EMMA40
Systems/Components | EMM402 in El/Mec System 2,
EME40
EMMS5XX | Elective 1 EMESXX | Elective Il
EME5SXX | Elective 2 EMM5X | Elective IV
& | UHS5XX | Humanities —Elective UHS5XX | Humanities —Elective 4
>_
z 3
E EM507 Project | EME508 | Project Il

Elective Courses Prerequisites

Code Course Title Prerequisites
Elective Course 1
EMMb505 Renewable Energy EMM206
EMMS507 Elevators and Escalators
EMMb509 Solar Thermal and PV systems EMM305
Elective course 2
EME511 Advanced Industrial Electronics EME306
EME513 Communications Engineering EME404
EME515 Electrostatic and Electromagnetic Fields EME208
Elective Course 3
EME5S06 Electro-hydraulic circuits EMM501
EMM508 Codes and Specification of ElectroMechanical

Systems
EMM510 Computer Network
Elective Course 4
EMM512 Cold Stores and Industrial Refrigeration EMMA401
EMM514 Automotive Engineering EMM408
EMM516 Thermal power stations EMM302
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STUDY PLAN FOR ELECTROMECHANICAL ENGINEERING PROGRAM - CLASS 2017

15 year FRB101 (CR 3) FRB103 (CR 3) FRB105 (CR 3) FRB107 (CR 3) FRM109 (CR 4) UHS101 (CR 2)
Fall semester Mathematics | Mechanics | General Chemistry Physies | Engineering English language
( 18 credits ) fmt [2+2+0] [2+142] [2+242] Graphics [2+4+1] [2+0+0]
15t year FRB102 (CR 3) FRB104 (CR 3) FRE110 (CR 3) FRB108 (CR 3) UHS102 (CR 2)
Spring semester Mathematics Il Mechanics Il Computer Progr. Physics Il Human Rights
(17 credits ) [2+2+2] [2+2+0] [2+0+3] [24242] [2+0+0]
I 1] v ¥
2nd year FRB201 (CR 3) EMM203 (CR 3) EMM205 (CR 3) EMM209 (CR 3) EME207 (CR 3) UHS201 (CR 2)
Fall semester Mathematics 1l Fluid Mechanics | Mechanics of Measurements and Electric Circuits | Technical Writing
( 20 credits ) [2+2+0] [2+1+1] | Machinery [2+1+1] —| Instrumen. [2+142] [2+1+1] [2+0+0]
|
— ; I —
2"d year FRB202 (CR 3) EMM202 (CR 3) EMM206 (CR 3) EMM204 (CR 3) EME208 (CR 3) EMM210 (CR 3) UHS202 (CR 2)
Spring semester Math IV Strength & propert. Thermodynamics | Logic Circuits and Micro Electric Circuits |1 Manufacture Tech. Engineering
( 20 credits ) [2+2+0] of Materials [2+1+1] [2+1+1] processors [2+41+1] [2+1+1] [2+2+1] Economics [2+0+0]
l
— _— | 1
3 year FRB301 (CR 3) EME309 (CR 3) EMM301 (CR 3) EMM305 (CR 3) EME307 (CR 3)
Fall semester Numerical Design of Machine Fluid Mechanics Il Heat Transfer Electrical Power
( 17 credits ) Method [2+2+0] Elements [2+240] [2+241] [24241] Systems [24+2+1]
L
3rd year FRB302 (CR 3) EMM308 (CR 3) EMM302 (CR 3) EMM304 (CR 3) EME306 (CR 3) UHS3XX (CR 2)
Spring semester Probabilities & Solid Mechanics Thermodynamics Il Vibrations & Sys. Electronic Devices Humanities-Elective
( 17 credits ) Statistics [2+2+0] [2+2+1] [2+241] Dynamics [2+2+0] and Circuits [2+2+1] 1[2+0+0]
v 3
4th year EMM403 (CR 3) EMMA407 (CR 3) EMM401 (CR 3) EME409 (CR 3) UHS401 (CR 2)
Fall semester Fluid Machinery Plumbing Systems Refrigeration Electric Power Legislation & Eng.
(17 credits) [2+4241] [2+2+1] [2+4241] Dist. Sys. | [2+2+1] Ethics [2+0+0]
4th year EMM406 (CR 3) EMMA02 (CR 3) EMMA408 (CR 3) EME410 (CR 3) UHSAXX (CR 2)
spring semester Fire Fighting Air Conditioning Combustion and Electric Power Humanities-Elective
(17 credits ) Systems [242+1] Systems [2+2+41] Engines [242+1] Dist. Sys. Il [2+2+1] 2 [2+0+0]
s
Sthyear EMMS503 (CR 3) EM507 (CR 3) UHSS5XX (CR 2)
Fall semester Refrig. & AC Sys. Project| Humanities-Elective
(17 credits ) JComp. [2+241] 17 [3+0+1] 3 [2+0+0]
5th year EMES02 (CR 3) EM508 (CR 3) UHS5XX (CR 2)
Spring semester Electrical Machines Project Il Humanities-Elective
( 18 credits ) [2+2+1] [3+0+1] 4 [2+0+0]
D Humanities and Social Sciences (18 CR — 10.17 %) D Mathematics and Basic Sciences (36 CR — 20.34 %) D Basic Engineering Sciences (40 CR - 22.6%) |:| Applied Engineering & Design (38 CR — 21.47 %)
B computer applications and ICT (18 CR - 10.16%) [] Projectsand Practice (18 CR - 10.16 %) [l oiscretionary subjects (12 cR - 6.78 %) TOTAL PROGRAM CREDITS: 178 Credits
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PREREQUISITES PLAN FOR ELECTROMECHANICAL ENGINEERING PROGRAM

1st YEAR [ FRB101 H FRB102 l [ FRB103 H FRB104 I l FRM109 ] [ FRB107 H FRB108 ] | FRM106 |

214 YEAR [ FRB201 ]—[ FRB202 ] [EMM203 I [Emmzus ] @N:zi‘ - [Emmzos ] [ EMM209 I [ EMEIzw }J-| EMM204 | [ EMElzos I LEMMZIO]

3rd YEAR [ FRB301 } [ FRB302 ] ’immos | smmso:] Lsmmsm] [ EME309 l [Emmsos ] [ EMI\:EOZ I [ EMEI30? ] l EME306 ] ‘
4th YEAR I mn:uos ] l EMNIMO‘}' ] [ EMMA406 l ﬁ [ Em:mol ] i EMMA402 I Lsm:uos ] l EME409 H EME410 ]

5th YEAR - i EMMS503 | * EMES02 |

ELECTIVES PREREQUISITES

279 YEAR | EMM206 | EME208 |

31 YEAR [ EMM305 l [ EME306 ]

4th YEAR l EMMA4a01 J [ EMEA404 ] [ EMMA408 ]
5vvess | [mor | —(owes | [(omwees] Li;* * E=
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Mechanical Course Electrical Courses
Code Course Name el
Hours
EMM206 | Thermodynamics | 3 EME207 Electric Circuits | 3
EMM203 | Fluid Mechanics | 3 EMM204 | Logic Circuits and Micro | 3
Processors
EMMZ202 | Strength and properties of 3 EME208 Electric Circuits 11 3
materials
EMM301 | Fluid Mechanics Il 3 EME306 Electronic Devices and 3
Circuits
EMM302 | Thermodynamics Il 3 EME307 Electrical Power Systems | 3
EMM303 | Mechanics of machinery 3 EME502 Electrical Machines 3
EMM307 | Heat Transfer 3 EME405 | Automatic Control 3
EMM303 | Projects management 2 EME404 Low current distribution 3
system
EMM209 | Measurements and 3 EME409 Electric Power 3
Instrumentation Distribution Systems |
EMM210 | Manufacture Technology 3 EME410 Electric Power 3
Distribution Systems 11
EMM304 | Vibrations and system dynamics | 3 EMESXX | Elective Course 2 3
EMM308 | Solid Mechanics 3 EMES5XX | Elective Course 3 3
EMM309 | Design of Machine Elements 3
EMMA401 | Refrigeration 3
EMMA402 | Air Conditioning Systems 3
EMMA403 | Fluid Machinery 3
EMM408 | Combustion and Engines 3
EMM503 | Components of Refrigeration & 3
AC Systems
EMM201 | Computer aided drafting (CAD) 3
EMMS501 | Process Control and Building 4
Management Systems
EMES504 | Computer Applications in 3
Electromechanical Systems
EMMA406 | Fire Fighting Systems 3
EMMA407 | Plumbing Systems 3
EMM5X Elective Course 1 3
X
EMMS5X Elective Course 4 3
X
Total 75 36
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COURSE DESCRIPTION

EMM201 Computer Aided Drafting (CAD) 3(2,0,3)
Prerequisite: FRM109 Engineering Graphics

Introduction to Computer Aided Drafting; history, advantages and limitation. Graphics/CAD
involves the visualization, sketching, and geometric construction of mechanical components.
Students will layout and create 2D working industrial drawings that adhere to industry
standards. This course will illustrate CAD drawing construction techniques that implement
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.

Text Book

An Introduction to Computer-Aided Design [Andrew Mustun] CreateSpace Independent
Publishing Platform, 2009

EMMZ202 Strength and properties of materials 3(2,2,1)
Prerequisite: FRB104 Mechanics

Introduction to engineering materials, Mechanics of deformable bodies: stress/strain, strain
gages, material property relationships, classification of material behavior, generalized Hooke's
law. Engineering applications: axial loads, torsion of circular rods 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, Mechanical properties of materials,
Electrical and magnetic properties of materials, Optical properties of materials.

Text Book

R. C. Hibbeler Mechanics of Materials Prentice Hall; 8th edition, 2010.

EMMZ203 Fluid Mechanics | 3(2,2,1)
Prerequisite: FRB104 Mechanics |1

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).

Text Book

Fluid Mechanics8 edition by Frank M. White Publisher: McGraw-Hill Education; 8 edition,
2015

EME204 Logic circuit and microprocessors 3(2,1,1)
Prerequisite: EME207 Electric Circuit 1

Number Systems, Boolean algebra, standard forms, simplification, minimization of logic
expressions using k-map and tabular methods, Hardware Description Language (HDL),
Digital logic gates, Analysis and Design of logic circuits, Synchronous sequential circuits,
flip-flops, Analysis and design of clocked sequential circuits, synchronous counters, ripple
counters. Memory and Programmable Logic and sequential programmable devices.
Laboratory; basic logic gates and design of combinational logic circuits, Design and analysis
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examples using HDL, design of simple synchronous sequential circuits such as registers,
counters.

Text Book

Digital design, by M Morris Mano, Prentice Hall Inc. London, 2012,

EMM205 Mechanics of machinery 3(2,2,0)
Prerequisite: FRB104 Mechanics Il

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
reciprocating machine elements.

Text Book

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

EMM206 Thermodynamics | 3(2,2,0)
Prerequisite: FRB107 Physics |

Definitions and basic concepts, Properties of pure substances and steam tables, Ideal gases
properties, Heat and work, First Law of Thermodynamics (closed system, open system, steady
flow), Applications of first law of thermodynamics. Second Law of thermodynamics (heat
engines, refrigerators, heat pumps), reversible and irreversible process, irreversibility, Carnot
cycles, Entropy and entropy increase principles, Entropy change for pre substances, solids and
liquids, ideal gases, isentropic process relations of ideal gases, adiabatic and isentropic
efficiency.

Text Book

Thermodynamics An Engineering Approach by Yunus A.Cengel Michael A.Boles, McGraw-
Hill Education; 8 edition, 2014.

EME207 Electric Circuits | 3(2,2,1)
Prerequisite: FRB108 Physics 1l

DC circuit analysis: Circuit Variables, Kirchhoff’s Laws, Simple Resistive Circuits, The
Wheatstone Bridge, A to-Y (or w -to-T) Equivalent Circuits, The Node-Voltage Method and
Dependent Sources, The Mesh-Current Method and Dependent Sources, The Venin and
Norton Equivalents, Maximum Power Transfer, Superposition, Topology in Circuit Analysis,
The Operational Amplifier circuits, Inductance and Capacitance, The Natural Response of RL
and RC Circuits, Step Response of First-Order RL and RC Circuits.

Text Book

Electric Circuits, James W. Nilsson, Susan A. Riedel, Pearson educational Inc, 2012.

EMEZ208 Electric Circuits 11 3(2,1,1)
Prerequisite:EME207 Electric Circuits |

AC circuit analysis: Natural and Step Responses of RLC Circuits, Sinusoidal Steady-State
Analysis, The Phasor, The Passive Circuit Elements (impedance and admittance), circuit
theorems and Laws in the Frequency Domain, Sinusoidal Steady-State Power Calculations
Appliance Ratings, power and energy, Balanced and unbalanced three-phase circuits. Two-
port networks. Computer packages applications (EWB, Pspice, Matlab, etc.)

Text Book

Electric Circuits, James W. Nilsson, Susan A. Riedel, Pearson educational Inc, 2012

EMM209 Measurements and Instrumentation 3(2,1,2)
Prerequisite: FRB108 Physics Il
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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.

Text Book

Measurement and Instrumentation Principles, Third Edition, Alan S Morris Publisher:
Butterworth-Heinemann; 2001.

EME210 Manfacture Technology 3(2,2,1)
Prerequisite: FRM106 Production

Metal casting technology (soldification process, primary casting, production of primary
metals, sand casting, shaped casting). Metal Forming technology (Hot and cold working on
metal, metal forming process, pipe and tube manfacture). Welding processes. Mettal cutting
technology (cutting and machine tools, turning, drilling, milling, boring, shaping and
griniding processes). Metal welding technology (classification of weldings, perations for
ferrous metals).

Text Book

A Textbook of Manufacturing Technology: Manufacturing Process by R.K. Rajput, Firewall
Media, 2007.

EMM301 Fluid Mechanics Il 3(2,2,1)
Prerequisites: EMM203 Fluid Mechanics |

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.

Text Book

Fluid Mechanics8 edition by Frank M. White Publisher: McGraw-Hill Education; 8th edition,
2015.

EMM 302 Thermodynamics 11 3(2,3,0)
Prerequisite: EMM206 Thermodynamics |

Heat engine cycles; Carnot Cycle, Gas power cycles including gas turbine power cycles
(Brayton Cycle and its modifications) and air standard cycles (Otto Cycle, Diesel Cycle and
other standard cycles) to simulate reciprocating machines. Vapor cycles (Simple and modified
Rankin cycles with modifications) and combined gas turbine-steam power cycles, Second law
efficiency (availability/exergy analysis ) and its application for energy and power cycles.
Refrigeration and heat pumps, properties of gas mixtures, gas-vapor air-conditioning systems.
Text Book

Thermodynamics An Engineering Approach by Yunus A.Cengel Michael A.Boles, McGraw-
Hill Education; 8th edition, 2014.

EMM303 Project Management 2(2,0,0)
Project Planning, Scheduling, and control, Project activities and network construction, Critical
path method, PERT, Introduction to Resource scheduling, Material handling and inspection,
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Project Economy. Applications in Electromechanical projects and case study.

Text Book

A Guide to Project Management Body of Knowledge: PMBOK, by Project Management
Institute, 2016

EMM304 Vibrations & System Dynamics 3 (2, 2,0
Prerequisite: EMMZ205 Mechanics of machinery

Introduction to system dynamics concepts — Modeling of lumped elements — Dynamic
modeling of physical systems— Analogy among Mechanical and electrical systems — Single
degree of freedom systems subjected to natural and various types of forced motion. Dynamic
systems response (first and second order systems). Multi degree of freedom systems, Two
degree of freedom free and forced system, igen value and igen vectors.

Text Book

Mechanical. Vibrations, Singiresu S. Rao Pearson; 5 edition, 2010

EMM305 Heat Transfer 3(2,2,1)
Prerequisite: EMM206 Thermodynamics |

Introduction and modes of heat transfers, Steady one-dimensional heat conduction in: plane
walls, cylinders and spheres, heat transfer from finned surfaces, heat transfer in common
configurations, transient heat conduction. Forced convection: over flat plate, across cylinders,
tube-banks and inside tubes; natural convection: over surfaces and inside enclosures.
Radiation heat transfer: radiation properties, view factors and radiation exchange between
gray surfaces.

Text Book

Introduction to Heat Transfer Frank P. Incropera Wiley; 5 edition, 2006

EME306 Electronic Devices and Circuits 3(2,2,1)
Prerequisite: EME208 Electric Circuits Il

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 configurations in electronic circuits, Oscillators circuits.

Text Book

Microelectronic Circuits by Adel S. Sedra and Kenneth C. Smith , Oxford University press.

EME307 Electrical power systems 3(2,2,1)
Prerequisite: EME208 Electric Circuits 11

Power system elements (prime movers, alternators, power transformers, transmission lines,
etc.), Power elements (O.H.T. lines: parameters, performance, electrical design, Mechanical
design of T.L transmission lines, Underground cables (construction, laying,
performance), DC Power Transmission , Generation and measurement of high voltage for
testing, Electrical breakdown in gases, liquids and solids, Phenomenon of over-voltages in
power systems, traveling waves Lightning and lightning protection

Text Book

Principles of power system, by V. K. MEHTA ,4th edition.

Electric power generation; transmission and distribution by Leonard L. Grigsby
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Power system analysis and design, by J. D. Glover

EMM308 Solid Mechanics 3(2,2,1)
Prerequisite: FRB103Mechanics |

Fundamental principles and methods of structural mechanics: static equilibrium, force
resultants, support conditions, analysis of determinate planar structures (beams, trusses,
frames), stresses and strains in structural elements, states of stress (shear, bending, torsion),
statically indeterminate systems, displacements and deformations, introduction to matrix
methods, elastic stability, and approximate methods. Design exercises to encourage creative
student initiative and systems thinking.

Text Book

Engineering Mechanics for Structures, written by Professor Louis L. Bucciarelli, Courier
Dover Publications, 2009 - Technology & Engineering

EMM309 Design of Machine Elements 3 (2, 2, 0)
Prerequisite: FRM109Engineering Graphics, EMM202 Strength and properties of materials
Mechanical design principles, Material selections, static and fatigue failure theory, Factor of
safety and working stress, fasteners, rivets and bolted joints, power screw, shafts and axels,
couplings, springs, belts and chain drives. Bearing and spur gears design. Introduction to
Computer Aided Design.

Text Book

Machine Elements in Mechanical Design by, Robert L. Mott Pearson; 5th edition, 2013

EMM 401 Refrigeration 3(2,2,1)
Prerequisite: EMM302 Thermodynamics 11

Introduction to refrigeration and refrigeration machines, codes and standards in refrigeration
systems, ideal and actual vapor-compressions refrigeration cycles, refrigerants, Single and
multistage vapor refrigeration cycles, Gas refrigeration cycles, vapor absorption cycles,
Thermoelectric vapor refrigeration cycles, Refrigeration cooling load calculations, Lubricant
in refrigeration systems, Refrigerant piping and design, Control in refrigeration. Food storage
and equipment (thermal properties of foods, cooling and freezing time of foods, commodity
storage requirements)

Text Book

Basic Refrigeration and Air Conditioning by Ananthanarayanan, McGraw Hill, 2013.

EMM 402 Air Conditioning Systems 3(2,2,1)
Prerequisite: EMM302 Thermodynamics Il

Introduction, Psychometrics and moist air properties, air conditioning process, summer and
winter air conditioning cycles, HVAC system classification — HVAC system analysis and
selection, building air distribution and in-room terminal system. Basic central cooling and
heating air conditioning system, decentralized cooling and heating, district cooling and
heating systems. Air conditioning system for comfort application (residence, commercial and
public, hotels, motels, education spaces, and health care facilities). Heating and cooling load
calculations, Air distribution systems, Duct design, Chilled water piping network and piping
design, Control in air conditioning systems.

Text Book

Basic Refrigeration and Air Conditioning by Ananthanarayanan, McGraw Hill, 2013.
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EMM 403 Fluid Machinery 3(2,2,1)
Prerequisite: EMM301 Fluid Mechanics 11

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.

Text Book

Fundamentals of Turbo machinery William W. Peng Wiley

EMM 404 Low Current Distribution Systems 3(2,2,1)
Prerequisite: EME208 Electric Circuits 11

Fire Alarm Industry Codes and Standards, building, fire, and life safety codes, requirements
for fire detection and alarm systems, NFPA 72 and design. introduction about Fire Alarm
System, 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, and maintenance of low current systems.

Text Book

-NFPA 72: National Fire Alarm and Signaling Code

-Egyptian Code

EME405 Automatic Control 3(2,2,1)
Prerequisite: EMM304 Vibrations & System Dynamics

Introduction to control systems (definition, control terminology, control system configuration,
classification of control systems, feedback control theory). Basic components of process
control loops — Block diagram representation, transfer function, state space modeling, and
signal flow graph. Transient response and steady-state accuracy. Stability. System analysis
(root loci, frequency response: bode plot and polar plot) — Nyquist stability. Introduction to
control system design

Text Book

Automatic Control Systems, by Farid Golnaraghi, Benjamin C. Kuo McGraw-Hill Education;
10th edition, 2017.

EMMA406 Fire Fighting Systems 3(2,2,1)

Prerequisite: EMM301 Fluid Mechanics 11

Combustion and extinguishing theory for fire and explosion. Agents for fire extinguishing and
flammability limits. Applicable Standards, Codes and Life Safety for firefighting system
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 Dry Suppression Systems), Case Study and firefighting system design

Text Book

Fire Protection Systems, A. Maurice Jones Jr. Publisher: Jones & Bartlett Learning; 2nd
edition, 2014.
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EMMA407 Plumbing Systems 3(2,2,1)
Prerequisite: EMM301 Fluid Mechanics 11

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.

Text Book

Plumbing Systems: Analysis, Design, and Construction by Tim Wentz Prentice Hall; 1st
edition, 1996.

EMM408 Combustion and Engines 3(2,2,1)
Prerequisite: EMM302 Thermodynamics Il

Air standard cycles, Fuels-air cycles, and actual cycles, Reacting systems and thermo-
chemistry. Theory of combustion: Heat of reaction, flame temperature and combustion
products. Chemical equilibrium and reaction kinetics. Structure of flames and flame
transmitting. Combustion in spark ignition/compression ignitions engines. Explosion and
detonation. Fuel injection for diesel and spark ignition engines. Pollutant formation in
combustion. Reduction of emission by modification of combustion parameters.— Emission
control — Energy balance of engines — testing and performance maps.

Text Book

Turns, S. R., "An introduction to Combustion: concepts and applications”, 2nd ed., McGraw-
Hill Inc., 2000

EME409 Electric Power Distribution Systems | 3(2,2,1)
Prerequisite:EME307 Electrical power systems

Introduction to Egyptian code, IEC&NEC standers, Load Estimation per Egyptian Code,
design of indoor lighting system according to code by using DIALux program, design of
outdoor lighting (streets/sports area), types/selection of circuit breaker, types /selection of low
voltage cable, types /selection of normal and power sockets ,Cable Routing, Design of Panel
Board ( lighting /sockets) and wiring system.

Text Book

-IEC — ANSI/IEEE Standards

-Egyptian Code

-Protection of electrical networks by Christophe PREVE

-Technical guide MV/LV transformer substations - ABB / Schneider

EMEA410 Electric Power Distribution Systems 11 3(2,2,1)
Prerequisite: EME409 Electric Power Distribution Systems |

Low / Medium voltage distribution systems:(A.C., and D.C. systems, Ring main unit
(R.M.U), medium voltage panels design, power factor Correction Types / design, medium
voltage cables type /design Short Circuit Calculation, Voltage Drop Calculation, bus bar
selection / design , medium /low voltage panels component design, Transformer sizing and
Selection, Generator Sizing, Distributor, U.P.S types / selection, Earthling system for
lightning and medium / low voltages design.

Text Book

-IEC — ANSI/IEEE Standards

-Egyptian Code
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-Protection of electrical networks (Christophe PREVE)
-Technical guide MV/LV transformer substations - ABB / Schneider

EMMS501 Process Control and Building Management Systems 3(2,1,2)
Prerequisite: EME405 Automatic Control

Design of PI, PD, PID controllers, Design of servo system, Computers automations including
PLCs, SCADA to control process, Process control in air conditioning systems, Firefighting
systems, lighting systems and powers systems. Security and observation, Access control, Fire
alarm system, Lifts, elevators etc., Plumbing, Closed-circuit television (CCTV), Other
engineering systems, Control Panel, PA system, Alarm Monitor, Security Automation

Text Book

Modern Control Engineering, by Katshuhiko Ogata Pearson; 5th edition, 2009.

EMES502 Electrical machines 3(2,2,2)
Prerequisite: EME208 Electric Circuits 11

Magnetic circuits, energy conversion, one phase and three phase transformers, EMF and
MMF equations, DC machines analysis, construction and principles, Single phase induction
motors. Three-phase Induction machines (construction, principles, equivalent circuits, torque
speed characteristics, parameters determination, soft start, induction generator... etc).
Synchronous machines (construction, principles, equivalent circuits, starting, power angle,
parameters determination, parallel operations of alternators...etc). Speed control.

Text Book

Electric machines by Charles and Hubert.

EMMS503 Refrigerators and AC Systems and Equipment 3(2,1,2)
Prerequisite: EMM 401 Refrigeration, EMM 402 Air Conditioning Systems

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.

Text Book

Basic Refrigeration and Air Conditioning by Ananthanarayanan McGraw Hill, 2013.

EMES504 Computer Applications in ElectroMechanical Systems 3(2,1,2)
Prerequisite: EMM 402 Air Conditioning Systems, EME409 Electric Power Distribution
Systems |

Computers software in air conditioning systems, Cooling load calculations software, Air duct
design software, water networks and hydronics systems software, hydraulic calculations
software for firefighting systems, lighting distributions software, electric power software,
recent soft wears in electromechanical systems.

Text Book

Nonlinear Control and Filtering Using Differential Flatness Approaches: Applications to
Electromechanical Systems by Gerasimos G. Rigatos , Springer; 2015.
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Elective Courses

Elective 1: Students shall select one course from the following three alternatives

EMES505 Renewable Energy 3(2,2,1)
Prerequisite: EMM206 Thermodynamics |

Introduction to the broad range of renewable alternative energy systems available to relieve
and reduce the use of pollution-producing fossil fuel-based energy systems in construction
and transportation. Covers description and basic operation principles of Solar, Wind,
Geothermal, Hydro Power, Biomass and Fuel Cells. Presents the advantages and
disadvantages of each of the renewable energy systems and advantages of integrating these
systems into usable power. Practical applications for renewable systems will be discussed in
class lectures and further illustrated with hands-on laboratory backup experiments and field
trip examples.

Text Book

Renewable Energy: Power for a Sustainable Future, by Godfrey Boyle Oxford University
Press; 2nd edition, 2004.

EMES07 Elevators and Escalators 3(2,1,2)
Overview of elevators and escalators aspects, Planning and traffic analysis aspects, User
safety aspects, Public service elevators and escalators, locations components, operation and
method of installation, commercial elevators and escalators. Anatomy of an escalators:: step;
Drive, step chain, lubricant free step chain; carriage, tracking system, safety benchmarking
study. Planning: suitability for location, arrangements, width of step, internal/external drive,
pit dimensions, angle of incline. Electrical systems: Safety devices, design principles, motor
sizing and selection, drives, methods of starting, stopping and slowing down. Elevator and
escalators backing.

Text Book

Vertical transportation: elevators and escalators by George R. Strakosch, Wiley, 2nd Edition,
1983.

EMMS509 Solar Thermal and PV Systems 3(2,2,1)
Prerequisite: EMM305 Heat Transfer

Solar energy (solar radiation intensity, angles, estimations and measurements), Solar energy
systems, solar thermal collectors, solar water heaters, solar thermal power generation, Photo
voltic cells operation and efficiency, PV solar power system, Solar energy storage systems. ,
Design/selection of PV cell , inverter type, meters , measurement / monitoring devices ,
AC/DC protection device & AC/DC cables.

Text Book

Solar Energy: The Physics and Engineering of Photovoltaic Conversion, Technologies and
Systems by Olindo Isabella, Klaus Jager , Arno Smets, René van Swaaij, Miro Zeman , UIT
Cambridge Ltd, 2016

Elective 2: Students shall select one course from the following three alternatives

EMES506 Advanced Industrial Electronics 3(2,2,1)
Prerequisite:EME306 Electronic Devices and Circuits

Semiconductors diodes and Diodes applications, Resonant converters. Feedback and
oscillator circuit, Power supply applications. Two terminal devices, Residential and industrial
applications. Electric utility applications. Practical converter design considerations,
operational and power amplifiers, .
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Text Book
Electronic Devices and Circuit Theory by Robert L. Boylestad, : Louis Nashelsky, Pearson
11th edition, 2013.

EMES508 Communications Engineering 3(2,2,1)
Prerequisite: EMM 404 Low Current Distribution Systems

Signals and systems, Fourier transforms of signals and systems, Complex representation of
base-band signals, Hilbert transform Band-pass signal representation, Analog Modulation,
Amplitude Modulation, AM detectors, Frequency Modulation, FM detectors, Noise
performance in analog modulation, Sampling Theory Pulse Modulation, PAM, PPM, PWM.
Digital pass-band modulation, PSK, FSK, ASK, QAM, Coherent and non-coherent
modulation, Bandwidth efficiency of digital modulated signal, Power spectra of digital
modulated signal, noise performance in digital modulation.

Text Book

Communication systems", by Simon Haykin, John wiely & sons, New York

EMES510 Electrostatic and Electromagnetic fields 3(2,2,1)
Prerequisite: EME208 Electric Circuits Il

Applications of Electromagnetic Field Theory , Differences between Circuit Theory and
Electromagnetic Field Theory, Mathematical Preliminaries and Vector analysis. Electrostatic
Fields Static electric fields. Steady electric currents. Static magnetic field. Varying fields and
Maxwell's equations Electromagnetic Fields and Waves, Guided Waves, Transmission Lines,
Radiation and Antennas.

Text Book

Electromagnetic Field Theory and Transmission Lines by G. S. N. Raju, Pearson India, June
2006.

Elective 3: Students shall select one course from the following three alternatives

EMES506 Electro-Hydraulic Circuits 3(2,2,1)
Prerequisite: EMM501 Process Control and Building Management Systems

Basic and components of hydraulic power systems, Hydraulic pumps, Hydraulic fluids,
hydraulic valves, lines, fittings and seal, hydraulic modeling and simulation, hydraulic circuit
design, hydrostatic transmission, Dynamic modeling and simulation, electric components,
electro-hydraulic switches and switching circuitry, proportional and servo hydraulics, PLCs
and hydraulic power.

Text Book

Fluid Power Engineering by M Rabie McGraw-Hill Education; 1st edition, 2009.

EMES508 Codes and Specifications of ElectroMechanical Systems 3(2,2,1)
International standards, IEC standards regarding the main specifications, testing, inspection
and commissioning of electrical equipment and drives. Firefighting system international
codes and standards, NFPE, HVAC codes and standards, International building codes,
Plumbing codes.

Text Book

Egyptian local codes, NFPA codes, NEC codes, ASHAREA codes and standards,
International building codes.
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EMES510 Computer Networks 3(2,2,1)
Computer network architectures, protocol types (e.g. TCP/IP and OSI), Protocols Layers,
network programming. Transmission media, encoding systems, circuit and packet switching,
multiple access arbitration. Network routing, congestion control, flow control. Transport
protocols, real-time, multicast, network security. Laboratory: Design, apply, analyze, and
evaluate communication network protocols under Linux or Windows NT operating systems.
Emphasis on identifying problems, proposing alternative solutions, implementing prototypes
using available network protocols and evaluating results.

Text Book

Computer Networks", by Andrew S. Tanenbaum, 5th ed., Prentice Hall, 2011.

Elective 4: Students shall select one course from the following three alternatives

EMM512 Cold Stores and Industrial Refrigeration 3(2,2,1)
Prerequisite: EMM 401 Refrigeration

Food storage and equipment, cooling and freezing times of food, food microbiology and
refrigeration, refrigeration load, refrigerated facilities design, methods of precooling fruits,
vegetables and cut flowers, industrial food freezing system, meat, poultry and fishery
products, industrial applications (ice manufacturing, refrigeration in the chemical industries,
low temperature applications and Cryogenics).

Text Book

Handbook of Air Conditioning and Refrigeration by Shan K. Wang, McGraw Hills, 2 Edition,
2016

EMM516 Automotive Engineering 3(2,2,1)
Prerequisite: EMM408 Combustion and Engines

Engine and associated systems (fuel, ignition, cooling, lubrication). Turbocharging.
Transmission. Steering. Braking. Suspension. Emission-control systems. Recent advances.
Thermodynamic analysis of fuel-air cycles. Combustion charts. Chemical equilibrium and
dissociation. Control of exhaust emissions. Engine friction. Heat transfer. Engine energy
balance. Testing and performance maps.

Text Book

Automotive Engineering Fundamentals by Jeffrey K. Ball, Richard Stone, SAE International,
ISBN 978-0-7680-0987-3, 2004.

EMM518 Thermal power Stations 3(2,2,1)
Prerequisite: EMM302 Thermodynamics Il

Introduction, a steam power cycles review, steam generators, steam generator controls, soot
blowing and blow down, boiler materials, fuel system, reduction of emissions. Steam
Turbines, Condensers, Cooling Towers, Combined cycles plants, heat recovery generators.
Course Project.

Text Book

Thermal Power Plant , Design and operation by Dipak Sarkar, Elsevier, 1st Edition,
ISBN:9780128017555, 2015

EMM/ES521 Project 3(3,0,1)
EMM/E522 Project 3(3,0,1)
The student deals with the analysis and design of a complete engineering project using the
fundamentals, principles and skills he gained during his study. The project report presented by
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the student should include the details of the analysis and design satisfying the concerned
codes requirements, the computer applications as well as the experimental work when
necessary, in addition to the technical engineering drawing of his design. The project report is
to be submitted and discussed by the end of the project. The student should prove his
complete understanding of the elements of the project and his capability to apply them in his
future engineering.
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