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Courses for

Structural Engineering Program
1. University Requirements (Humanities and Skills)18 Credit distributed as follows:

A) Compulsory Courses. 14 credit hours as shown in table (1).

: Credit Pre-
No. Course Code Course Title Hours requisite
Table (1): Humanities and Skills Courses - Compulsy 14

HUMOO1 History of Engineering

HUMOO2 Technical English Language (1)
HUM101 Technical Writing

HUM102 Human rights

HUM201 Communication & Presentation Skills

HUM?202 Building Legislation

Engineering Economics and Project
HUM302 Management

N ININININDNDN
1
i
[

SPE204

B) Elective Courses: Student should select 2 courses (4 credit hours) from those shown
in table (2).

Table (2): Humanities and Skills Courses - Electiv€2 courses)

HUM103 Profession Relationships

HUM104 Scientific Thinking

HUM105 Technical English Language (2)
HUM203 Environmental Sciences

HUM204 Managing People and Organizations
HUM205 Negotiation Skills

HUMO002
SPE103

NINININDNIN DA
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2. Faculty Requirements (Basic Sciences33 Credit hours distributed as follows:

A aally Aussigh) 56

A) Basic Sciences Compulsory Courses. 27 Credits as shown in table (3).

Table (3): Basic Sciences Courses - Compulsory 27

BSEO0O01 Engineering Drawing and Projection 3 ---
BSEO11 Engineering Mathematics (1) 3 —
BSEQ012 Engineering Mathematics (2) 3 BSEO11
BSEO13 Engineering Mechanics (1) 3 ---
BSEO14 Engineering Mechanics (2) 3 BSEO13
BSEOQ015 Physics (1) 3 ---
BSEOQ016 Physics (2) 3 BSEO015
BSEO17 Chemistry 3 —
BSE302 Applied Numerical Analysis 3 BSEOQ012

B) Basic Sciences Elective Courses: Sudent should select 2 courses (6 credits) from

those shown in table (4).

EWESR PR

Table (4): Basic Sciences Courses - Elective (2 cses) 6
BSE111 Engineering Mathematics (3) 3 BSEOQ012
BSE112 Physics (3) 3 BSEO016
BSE113 Engineering Mechanics (3) 3 BSEO014
BSE114 Applied Statistics in Engineering 3 BSEO11
BSE115 Modeling and Simulation 3 —

384saa
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3. Basic Engineering Sciences Requirement43 Credit hours distributed as follows:
A) Basic Engineering Compulsory Courses: 37 Credits as shown in table (5).

A aally Aussigh) 56

Table (5): Basic Engineering Sciences Courses - Cpuaisory 37

SPEO002 Production Technology 3 —

SPE101 Civil Drawing 3 BSEOO1

SPE102 Plane Surveying 3 —
Engineering Geology and Environmental

SPE103 Engineering 3 —

SPE111 Building Construction 2 —

SPE201 Hydraulics 3 —

SPE202 Topographic Survey 3 SPE102

SPE203 Soil Mechanics 3 SPE103
Construction Management & Cost

SPE204 Estimating 2 —

SPE301 Design of Irrigation Structures 3 &SSITDEE:LZOOZL:,’

SPE302 Project Planning and Control 2 SPE204

SPE303 Highway and Airport Engineering 2 SPE102
Construction Project Specifications, Bids

SPE304 and Contracts 2 SAE202

SPE305 Sanitary Engineering 3 SPE201

B) Basic Engineering Elective Courses. Students should select 2 courses (4 credits)
from those shown in table (6).
Table (6): Basic Engineering Sciences Courses —
Elective (3 courses)

SPEOO1
SPE211
SPE212
SPE213
SPE214

SPE215

SPE216
SPE311
SPE312
SPE411
SPE412

EWESR PR

Electrical and Mechanical Engineering

6

2
Construction Engineering Systems 2 SPE204
Construction Surveying 2 SPE202
Photogrammetry and Remote Sensing 2 SPE202
Construction Economics 2 ---
Construction Methods & Equipments 2 Sg féggz&
Services Management 2 ---
Quality Control in Construction 2 SAE203
Urban & Regional Planning Concepts 2 ——
Hydraulic Structures 2 SPE201

2

Design of wastewater treatment plants

SPE305

394san
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4. Structural Engineering Requirements (applicatiors, design & projects):54 Credit
hours distributed as follows:
A) Structural Engineering Applications and Design, Compulsory Courses: 50 Credits
as shown in table (7).

A aally Aussigh) 56

Table (7): Structural Engineering Applications andDesign Courses - 50
Compulsory

SAE101 Structural Analysis (1) 2 ---

SAE102 Properties of Building Materials (1) 3 ---

SAE111 Structural Analysis (2) 2 SAE101
SAE201 Structural Analysis (3) 2 SAE111
SAE202 Reinforced Concrete (1) 3 SAE111
SYAV=VA0K] Properties of Building Materials (2) 3 SAE102
SAE211 Structural Analysis (4) 2 SAE201
SAE212 Reinforced Concrete (2) 3 SAE202
SYAV=R{0K1 Structural Analysis (5) 3 SAE211
SAE302 Reinforced Concrete (3) 3 SAE212
SAE303 Design of Steel Structures 4 SAE111
SAE304 Building Maintenance & Repair 2 SAE212
SYA=R10Y Design of Foundations 4 ngéggz&
SAE401 Reinforced Concrete (4) 3 SAE212
SAE402 Steel Bridges 3 SAE303
SPP401 Graduation Project (1) 4 Cr hrs. 130
SPP402 Graduation Project (2) 4 SPP401

B) Structural Engineering Applications and Design, Elective Courses. 4 Credits as
shown in table (8).

EWESR PR

Table (8): Structural Engineering Applications andDesign Courses - 4
Elective (2 courses)

SAE221 Concrete Technology 2 SAE203

SAE222 New Materials for repair and protection 2 SAE203

SAE311 Behavior and Design of Brick Buildings 2 SAE102

SAE411 High Rise Buildings 2 ngé;gf
ICS402

SAE412 Tunnels and Underground Structures 2 &
SAE305

404
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5. Applied Computer Courses & ICT: 14 Credit hours distributed as follows:

A) Computer Applicationsand | CT, Compulsory Courses: 12 Credits as shown in table

(9).

ICTO11

ICT101

ICT111

ICT201

ICT301

Table (9): Computer Applications and ICT Courses Compulsory 12
Computer Programming (1) 3 ---
Information Technology & Information 2 .
Management Systems
Computer Programming (2) 2 ICTO11
Computer Aided Drafting 2 SPE101
Structural Analysis Using Computer 3 SSA ,55121(}5‘

B) Computer Applicationsand I CT, Elective Courses. 2 Credits as shown in table (10).

Table (10): Computer Applications and ICT Courses Elective (1

course) 2
Soil-Structures Interaction 2 ICS402
Nonlinear Analysis of Structures 2 ICS402

EWESR PR
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6. Institution character-identifying subjects: 16 Credit hours distributed as follows:

A) Institution character-identifying subjects Compulsory Courses: 9 Credits as shown

in table (11).
Table (11): Institution character-identifying subjects Courses - 14
Compulsory
ICS301 Pre-stressed Concrete (1) 3 SAE202
ICS401 Special Concrete Structures 3 SAE401
ICS402 Finite Elements Analysis 3 SAE301
ICS403 Structural Dynamics and Seismic Analysis 3 SAE301
ICS417 Deep Foundations and Geotechnical 2 SAE305

Aspects

B) Institution character-identifying subjects Elective Courses: 6 Credits, the student

chooses 2 courses from those shown in table (14).

Table (12): Institution character-identifying subjects Courses -

ICS412

ICS416 Design of Composite Structures

Elective (2 courses) 4
ICS411 Pre-stressed Concrete (2) 2 ICS301
Design of Repair and Strengthening Works 2 SAE302 &
for Concrete Structures SAE305
Cracking and Deformation of Concrete
ICS413 Structures 2 SAE302
ICS415 Bridge Engineering 2 SQES%S&
2 SAE303

The special programs are to be designed according the national and international
requirements. An early request is made by the couesprofessor.

EWESR PR
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. Credit Pre-
No. Course Code Course Title Hours requisite
Table (1): Humanities and Skills Courses - Compulsy 14
m History of Engineering 2 ---

Definitions-history of technology and engineeringts different branches-historical interconnection
between science and technology-examples on thdagewent of different engineering activities.

HUMO0O02 Technical English Language (1) | 2 ---

Introduction - characteristics of technical Englishguage - revision of English grammar - some
styles of writing - characteristics of effectivengences - common faults in writing sentences -
construction paragraph: main idea and its methbg@sesentation of main idea - types of paragraphs
- analysis of some technical writings in differenigineering specializations - translation.

HUM101 Technical Writing | 2 | --- |

Objectives, background, method, results, Technig@iesport writing: organization - conclusions,
appendices, etc.. Achieving clarity and concisenésging steps - page design - presentational
aspects - figures, graphs, tables, literature eefsgs, etc - - Other forms of writing articlestde,
brochures, posters, C Vs, etc

-4 ICIVYFTPR Human rights 2 e

The rights at stake - Health and safety - Equalidyscrimination against women - Environmental
Degradation - Indirect risks to the safety and arefof local populations - Record of continuing
Human rights violations- Suppression of protesas€- examples.

HUM201 Communication & Presentation Skills | 2 | -]

Human behavior analysis - Communication Skills +edation between human motivation and
human behavior in communication - Encouragemenhaust to achieve effective communication -
effective listening skills - culture categories ahdir effect on personal Communication - oral and
body langue analysis for dealers -prediction amihbanalysis skills-Satisfaction and convincing
skills-Refuse and objection treatment to solveedéht opinion problems brain control methods in
personal communication. Organization of technicakpntation: objectives, background, method.
Presentational aspects: preparation of visual na{ehoice and amount of information, clarity).
Timing and pacing. Speaking technique. Use of mmdtia-visual aids. Responding to questions.
Handling interruptions, nervousness. Other formgretentation: identification of audience.
Speeches, meetings, interviews.

Building Legislation | 2 | o |

Enlighten Engineer responsibilities and rights iegpliby law - the legislative and legal aspects in
the construction industry - definitions of publicdaprivate buildings legislation. Legal concepts in
the field of construction contracts - the differgyes of construction contracts - the pillars Iraid
company - to review some of the provisions of #we of civil own contracts, the contracting of
material 464 until the article 667 - Law 89 for fear 89 and its implementing regulations - Unified
Construction Law No. 119 of 2008 and its implemegtiegulations No. 114 for the year, 2009.

Engineering Economics and Project

Part I: Industrial cost - Cost analysis and bendiiapital investment cycle - deprecation and
replacement- raw material optimization - technfealsibility study - performance evaluation - case
study.

Part Il: The objective of this part is to study fflanning, control and management of projects #t bo
the strategic and the operational levels. Studemetexpected to develop conceptual and analytic
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skills in the following areas in project managemenbject nature and the project life cycle; key
roles and responsibilities (the client and the ggbmanager); the use of mathematical models;
network-based project management methodology; sica¢e planning techniques; resource
scheduling; modeling uncertainty in activity duosis; project cost control and time-cost trade-offs;
use and evaluation of project management software both a theoretical and practical viewpoint-
case study.

Table (2): Humanities and Skills Courses - Electiv€2 courses) 4

1 Profession Relationships 2 -—-
Professional ethics in civil engineering - Relasibip between the civil engineering and the client -
Relationship between contractor and client (own&glationship between contractor and civil
engineer - Laws regulating the work at site - B law: Establishment; Development

NOIVEGY B Scientific Thinking L 2 [

It emphasizes the unifying aspects of the sciengifiproach to the study of nature and human
behavior. About one-third of the course is devdted discussion of the nature of scientific inquiry
and investigation. The course focuses on the psogEfct identification and concept formation and
testing. In the remainder of the course studemt®gposed to applications of the approach in variou
disciplines. The course sets some of the majoreqasand theories of science into a broad
historical, philosophical, and cultural context drates the development of these theories and
concepts to their present status. This servesdtbld purpose of acquainting the students with the
appropriate setting in which a given idea gainevahce and exposing them to the evolution of
current methods of investigation.

HUM105 Technical English Language (2) | 2 | HUMO0O02 |

Introduction - Exercises related to scientific ttgot Development of student’s knowledge in
language and ability for reading and understandimghance the understanding abilities of the
student and also of listening and speech abilitfdbe students - exercises on writing technical
topics - readings in scientific books - methodsedrch - technical writing.

P HUM203 Environmental Sciences 2 | SPE103]

Introduction to environmental sciences - Sourcesneironmental pollution (Air, water, and soil) -
Environment & Development - Environmental servipegject such as paving road, improving water
supplies & facility sustaining - Evaluation of eramment effects for industrial projects - Laws and
regulations of the environment.

HUM204 Managing People and Organizations | 2 | -]

The aim of this course is to provide students &itropportunity to solve practical managerial and
organizational problems which an engineer is likelyneet in a work context. The course covers a
framework for understanding the key elements whkimthtribute towards organizational
effectiveness, the importance of business stratftgctive work design, the impact of structure and
culture on organizational performance, and the mamze of systems, skills, staff and style.

Negotiation Skills | 2 | T

Aim and nature of negotiation skill -preparationmnefgotiation process -types, methods of
negotiation -how to be good negotiator -study sksiand possibilities -strategy , process ,
formulating of negotiation steps -evaluation ofules

Total 18
Table (3): Basic Sciences Courses - Compulsory 27
1 BSEO0O01 Engineering Drawing and Projection 3 ---

Drawing technology and skills, engineering operagio Projection theory: Projection of a point, Jine
and plane simple bodies - Assisted projectionstersection of plans and surfaces - Unfolding body
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surfaces. Orthogonal projection. Writing dimensideemetric. Principles of sectioning. Steel
connections. Principles of architectural drawing.

BSEO11 Engineering Mathematics (1) | 3 | -]

Introduction to functions - inverse function - elembary functions - trigopnometric and inverse
trigonometric functions - exponential function garithmic functions - hyperbolic and inverse
hyperbolic functions - limits - continuity - thetermediate value theorem - the extreme value
theorem - derivative - applications on derivativeean value theorem - curve sketching - convexity
and concavity - extreme of functions - approximaid functions.

Indefinite integrals - methods of integration -id&é integrals. The fundamental theorem of calsulu
- improper integrals - I' Ho pital rule- applicati® on integration - areas - volumes of solids of
revolution - are length and areas of surfaces\alition - numerical integrator.

BSE012 Engineering Mathematics (2) 3 | BSE011 |

Theory of equations - Matrices - Matrices and lmggtem - Determinants and linear systems -
Eigen values and eigenvectors - Applications orrices and determinants —Sequences and series -
Vectors - Polar, cylindrical and spherical coordasa- Equations of the second degree - Parabola -
Ellipse - Hyperbole - Translation and rotation gés - Equations of pairs of strict lines - Equatidn
sphere and surfaces of revolution - Equationsrafggit lines and planes in space.

n BSEO013 Engineering Mechanics (1) | 3 | — |

Fundamentals of mechanics - Vectors for Mechankguivalent Force Systems - Equilibrium of
Particles - Equilibrium of Rigid Body - FrictionHinges and Pulleys - Center of Gravity - Moment
of Inertia.

BSE014 Engineering Mechanics (2) | 3 | BSEO013 |

Kinematics of Particles "Rectilinear Motions" - iKimatics of Particles "Curvilinear Motions" -
Kinetics of Particles "Force and Acceleration" nKiics of Particles "Work and Energy".

" 6 IESEEEN Physics (1) 3 —

Properties of matter, physical quantities, unitepgrties of mech. and electric materials-
gravitational field and its applications - fluidat - fluid dynamics — viscosity - elasticity- sal

waves - waves in elastic media- heat and heat digisanheat transfer - molecular motion of gasses -
first low of heat dynamics - entropy and the seclomdof heat dynamics - applications.

IS Physics (2) | 3 | BSE015|

Electricity and magnetism- Charge - Matter andtele@eld- Gauss law - electric Potential-
capacitors and insulating materials - currentstasice, and electric Field - magnetic field - Amper
law- Savart and biot laws - Faraday’s law - magnptoperties of materials - Maxwell's equations-
integral form- heat effect of current- optics - pecties of optics- electromagnetic waves - optical
phenomena - deviation of optics- mirrors - lensgsical fibers.

[ 8 IESEUNAN chemistry | 3 [ =

States of matter - solutions - phase rule - chdneailibrium - electrochemistry - water treatment
building materials - pollution - other chemical usdries - mineral fertilizers. Dyes, co lour and
chemical constitution - polymers - sugar and standastries - petrol - chemicals - semiconductors -
oils, fats, soaps and detergents.

9 | BSE302 Applied Numerical Analysis | 3 | BSEO12|

Errors in Numerical Computations; Roots of NonlinEguations; Solutions to Systems of Linear
Equations; Numerical Interpolation; Curve Fittiddgmerical Integration; Numerical differentiation;
Initial Value Problems for Ordinary Differential Eagtions; Finite Difference Methods for
Differential Equations.
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Table (4): Basic Sciences Courses - Elective (2 cses) 6

m Engineering Mathematics (3) 3 BSEO012
Basic definitions of differential equations - Ficster differential equations - Engineering
applications - Second order differential equatiohsgher order differential equations - Laplace
transformation - Solving differential equationsngsLaplace transformation - Systems of differential
equations - Fourier Series - Partial differentiatidMlaxima & minima of functions of two variables -
Applications of partial derivatives - Directionadrivative - Taylor theorem for functions of two
variables - Double integrals - Triple integralsiné.integrals - Surface integrals.

S SR Physics (3) | 3 | BSE016|
Waves and vibrations— Harmonic vibration— Geomregegntation - Interference - Damped vibration
- Fourier analysis of damped vibration - Types alves - Wave velocity - Velocity of sound waves
in fluids - Wave measurements - Doppler effectecEbbomagnetic waves - Optics - Optic
interference - Newton ring - Deviation - New coniseficlectro optical phenomena - Laser -
Applications of sound waves - Applications in couastion evaluation.

BSE113 Engineering Mechanics (3) | 3 | BSEO14|
Planar Kinematics of Rigid Body - Centroid and @ermtf Mass —Moment of Inertia - Kinetics of
Rigid Bodies (Force and Acceleration) - KineticRafid Bodies (Work and Energy) - Kinetics of
Rigid Bodies (Impulse and Momentum) - Mechanicdirdtions.

4] BSE114 Applied Statistics in Engineering | 3 | BSEO11|

Sampling - Probabilities - Probability tables - Bam variables - The binomial and Poisson models -
Probability density functions - The uniform, expahal and normal models- The central limit
property - Reliability - Estimating the expecteahéi to failure and the hazard function-The Weibull
model- The reliability of devices in series angarallel- The expectation and variance of the séim o
two random variable- Covariance - Linear regressi8ampling distributions - Maximum likelihood
estimation -Testing for model fit - Confidence im&s and hypothesis testing.

BSE115 Modeling and Simulation | 3 | -
Introduction - Scaling and similarity criteria - Mel design and techniques - Mathematical modeling
- Finite element analysis and applications -Thecakprinciples of the finite element method. Model
generation, analysis and results post-processingleNhg and analysis of real structural problems -
Case study using soft wares.

Total 33
Table (5): Basic Engineering Sciences Courses - Cpuaisory 37
1 Production Technology 3 ---

Introduction to engineering material (ferrous & Aemrous) - Polymers - ceramic - composite
materials: types and characteristics - castingnd gasting - forming - forging - rolling - drawing
festinating & joining - riveting - welding - cuttgn- hand operations - machine operations - turning
shaping - drilling - milling - grinding - measurentdools - Vernier caliper - micrometer.

12 IS Civil Drawing 3 | BSE0O1]

Connections and Splices of Steel Structures- ReaWvalls (Buildings- Plain Concrete —
Reinforced Concrete) — Curves and Slopes of Ea@hrves of Earth around Retaining Walls,
Roads, Tunnels and Irrigation Structures — Prapestiof Irrigation Structures on Irrigation Channels
(Steel Bridges — Reinforced Concrete Bridges —kBaied Stone Arches — Culverts — Syphons —
Aqueducts — Regulators — Weirs) — Details of pighi

SPE102 Plane Surveying | 3 | -
Basic definitions. Units of measurements. Theorgrobrs and basic principles of adjustment. Types
of surveys, measurement of angles, distances aghtiebearing and azimuth of a line. Differential,
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profile and cross-section leveling. Areas by cooatits and double meridian method. Optical
distance measurement: circular curve in calculagiosh lying out of circular curves. Vertical curves;
equal and unequal tangent parabolic vertical curzes/erse computation and adjustment.
4 Engineering Geology and Environmental 3
Engineering
Atmosphere and hydrologic cycle - air pollutionater pollution - soil pollution - source of
environmental pollution - types of environmentallpion - environmental development -
environmental friendly projects: road improvemétatable water, drainage, building maintenance.
Rock and raw materials and their methods of idieatiibn - engineering classification of rocks -
physical and engineering properties of rocks - ggichl constitutes: faults - layers - gapes - slide
geological survey - geological maps - geologicatlss of design of projects (dames - reservoirs -
tunnels - new cities)

SPE111 Building Construction | 2 | -

Introduction to main building items and construntimaterials- Finishing - Training to understand
architectural drawings - Architectural expressiddssonry construction - Stone construction-
Arches - Frames — Domes - Insulating and isolatagerials types and use - Stairs in buildings
types; materials; design considerations - Archibedtmaterials and finishing of floors; wall and
ceiling-joints in building - Architectural solutien

Hydrauiics D
Properties of Fluids — Fluid Statics — Buoyancy &tahtation — Kinematics of Fluid Flow — Energy
considerations in Steady Flow — Fluid Motion — Sitwile and Dimensional Analysis — Steady
Incompressible Flow in Pressure Conduits: Lamimar Burbulent Flow — Friction and Minor Losses
— Pipe Networks.

SPE202 Topographic Survey | 3 | SPE102 |

Introduction - thoedolite —types - components npament adjustment of theodolite - surveying
using thoedolite traverses, calculation and adjastrof traverses - tachometric measurements -
electronic measurements of distance - trigononadlyiteveling and its engineering applications -
surveying alignment and setting out of curvesnstauction and use of topographic maps

8 | SIH={0¢I Soil Mechanics | 3 | SPE103]

Introduction to Soil Mechanics in Civil Engineeringreliminary Definitions and relationships -
Index Properties of Solil - Classification of soltffective and Neutral Stresses in soil - Hydraulic
Properties of Soils - Seepage Analysis - Stress8il - Elastic Settlement of Soil - Theory of
Consolidation and Compressibility of Soil - Compaistof Soil - Shear Strength of Soil - Earth
Pressure

Construction Management & Cost
9 T 2 -
Estimating

Introduction to construction management: participamvolved types of construction, project life
cycle, contractual relationships and responsibsitinternational contracts and managerial funstion
Estimating techniques and procedures: approxinsieating, quantity surveying, detailed
estimating procedure, costing of labor, materiatl aquipment, overhead costs, financing costs, cost
recording and cost accounts.

M Design of Irrigation Structures 3 &SSITDEE120013

Design of canal cross sections with different bedemal - Crossing irrigation structures - Desidn o
Culverts - Design of Syphons - Design of Aquedud@&sign of Tail Escape - Design of small span
bridges - Lining Methods of Irrigation Channels.
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Project Planning and Control | 2 | SPE204|
Project definition and work breakdown structurdnesituling and control models and techniques.
Resource allocation and leveling, optimal schequlesumentation and reporting, time and cost
control, progress monitoring and evaluation. Corapapplications.

SPE303 Highway and Airport Engineering | 2 | SPE102]
Introduction and expressions - Types of maintenanermation system for roadways
Management of maintenance operations - Methodsamfways evaluation & evaluation of
maintenance requirements concerning disturbinguawisturbed testing - Faults and common
problems and methods of Structural design of palaggr above old layers - Repair with reused
payment materials.

Construction Project Specifications, Bids
M and Contracts 2 SAE202

Training the student to prepare a complete setaskivg documents - bids - quantity calculation of
different items - field quantity calculation andyp@ent methods - specifications -amount of plain
and reinforced concrete - cost analysis for mdteaad labor - timetables and the critical path
method - use of computer in preparation specificetiand bills of quantities - building legislation,
regulations and conditions - applications.

SPE305 Sanitary Engineering | 3 | SPE201|
The aim of course is to introduce the student éobtisic concepts and principles of analysis and
design of water distribution networks, and seweiagkection systems. Further, it is aimed to teach
the student how to design water purification plakteally, it is aimed to teach the student how to
design water distribution networks, and seweradleac®n systems.

Table (6): Basic Engineering Sciences Courses — 6
Elective (3 courses)

m Electrical and Mechanical Engineering 2 ---
Electric field - Magnetic field - Electric circuitsElements of electric circuits - Source of electr
voltage - Electric current sources - Element oistasces - Capacitors and induction coils - Methods
of analysis for continuous current circuits - Naaalysis - Method of superposition - Circuits
theories - Sine concept - Applications on theorgsfillating. Current electric circuits.

Fundamentals of conduction, convection and radatmergy transfer with engineering applications
in building. Thermal comfort cooling and heatingdis. Industrial ventilation inn buildings. Air
conditioning types. Suitability of conditioning $gms in architectural conditions.

Construction Engineering Systems | 2 | SPE204|
Introduction to construction engineering as reldatethunicipal and regional projects, a brief review
of the construction industry, it's evolution, Piaij®evelopment, methods of operation, equipment
selection, site layout and erection of steel & eete structures, Drawings to demonstrate the
concepts of various types of civil engineering ¢aurtion projects which include: Residential &
Industrial buildings, Water-Resources projects,ddrbransportation systems, Coastal development
projects and Environmental protection projects Besconstruction & as-built drawings, Field trips
and analysis of local construction projects.

Construction Surveying | 2 | SPE202]

Introduction - Theodolite - Types - Components mRanent Adjustment of Theodolite - Surveying
using Theodolite - Theodolite Traverses, Calcuraind Adjustment of Traverses - Tachometric
Measurements - Electronic Measurement of Distand@egonometrically Leveling and Its
Engineering Applications - Accurate Leveling arglEngineering Applications - Surveying
Alignment and Setting out of Curves - Constructioid Use of Topographic Maps. Used tools and
equipment: lesser meter - electronic equipmenstfioveying measurements - surveying operations
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for engineering projects: site bordering - congtaurcof site contour map - survey planning for
project axis - roadways and bridges axis - fouraatiaxis - sewage lines axis - axis and sites of
eclectic energy transfer towers - survey plannifhigeov cities - installation of fixed points at site
(horizontal fixed points and site robbers) - surmegasurements for site follow up inspection and
measurement of settlement of structures - measusoheeviations in structures

4] SPE213 Photogrammetry and Remote Sensing | 2 | SPE202]

Part I: - Photogrammetry

Introduction - Definition of photogrammetry - clégsation of photogrammetry(Terrestrial -
Aerial) - photogrammetric Applications (Productiohdigital maps - Planning different engineering
projects - planning of roads and bridges - urbamping) - Aerial Surveying camera (main parts of
aerial survey camera - camera calibration datanejples of aerial photography (types of aerial
photograph - scale of aerial photograph - religplcement) - Photogrammetric measurements
(photographic coordinate system - Systematic efrophiotographic coordinates) - Planning aerial
photography (overlap and side lap - ground coverdlyght map design) - theory of orientation
(inner - relative - absolute orientation) - phoergmetric instruments - coordinates transformation
(conformal and affine transformation) - aerial migalation - methods of aerial triangulation
adjustment (strip - independent models and bémjustments).

Part Il: - Remote Sensing

Introduction - process of remote sensing - resofutif remotely sensed data (spectral - spatial -
radiometric - temporal) - characteristics of imagesordinate systems - Remote Sensing Data -
Satellite Systems (Landsat - Spot - Ikonos - Q#&itk) - Data correction - Digital Imagery (image
space - pixel window - image histogram - image fatish- Geo referencing (Geometric Correction) -
Image resampling - Image enhancement - Informdixtraction - Image interpretation -
Multispectral Classification methods - practicapigations of remote sensing (Mapping - land use -
urban planning - planning various engineering potsje classifications of geological and soil maps
and environmental assessment) .

Construction Economics [ 2 [Em
Engineering economics: Cost —Cost / benefit angblysapital circulation - Consumption - Optimum
use of material - Taxes - technical Feasibilitudsts - Performance evaluation. Management:
Management definition - Management Levels - risélgsis -Studies &applications - Planning -
Control - Control management.

' . SPE204 &
M Construction Methods & Equipments 2 SAE202

Site management. Techniques of building constragtieethods, materials, tools and equipment;

traditional, mechanized and prefabrication consiobacsystems. Construction detailing. Selection,
sizing, matching and operation of construction. igment. Two class periods and one three-hour
field period.

Services Management | 2 I

Role of services in the economy - The nature ofises - Service quality - Service Strategy -
Developing new services - The role of technologgupporting service delivery - Design of services
- Capacity planning and managing queues - Quangtatethods for service management.

Quality Control in Construction | 2 | SAE203 |
Specifications and Codes of design — Internatigoality control/quality assurance systems -
Quiality control program — Quality assurance systdmachnical inspection - Procedures for quality
control - Components of quality assurance - Stesisevaluation and control of sites and specimens.
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Urban & Regional Planning Concepts | 2 | === |
Industrial Revolution and the Need for load-usepiag; process and stages of structure plan
preparation, city Region - physical, economicamdgraphic, and social studies - the legislative
framework - existing conditions: the urban struetdand uses, problems, resources - Goals and
objectives - planning alternatives - evaluation selgction - means of execution and follow up -
settlement studies - planning studies of differ@tyt elements and components —Theoretical and
practical concepts of urban upgrading, improvenagigt community development.

Hydraulic Structures | 2 | SPE201|
Introduction to hydraulic structures- design ofulagors - design of weirs- design of dams - design
of the locks.

SPE412 Design of wastewater treatment plants | 2 | SPE305]
The aim of course is to introduce the student éontfain constituents in wastewater. Further, it is
aimed that the student be familiar with differeygtem used in wastewater treatment. Finally, it is
aimed to teach the student how to design wastewat@ment plants.

Total 43
Table (7): Structural Engineering Applications andDesign Courses - 50
Compulsory
m Structural Analysis (1) 2 ---

Study the Different types of forces, the suppartsstatically determinate structures (Beams, Frames
Trusses,...). Calculation of the internal forced drawing the internal forces diagrams are part of
that course. An introduction for the influenceslnof the moving loads.

SAE102 Properties of Building Materials (1) | 3 | -

Engineering materials and their properties — Stathgation — Standard specification codes —
Building materials technology — Modern developmentd innovative applications of building
materials — Reinforced concrete material propefaggregates — cement — mixing water —
admixtures — reinforcing steel) — Types of teseggipment - Reinforced Concrete material quality
control tests — Normal concrete mix design — Caegoeoduction.

Structural Analysis (2) | 2 | SAE101 |
Study the mechanical properties of a section, Nbatnasses on the sections (Axial, Bending), Shear
stresses, combined stresses, and Principal stresses

Structural Analysis (3) | 2 | SAE111|
The influence lines of statically determinate stuwes, The different methods to calculate the
structure deflection: the classical methods, aediiethod of Virtual Work. All of the above
methods to be applied on the different types afcstires.

Reinforced Concrete (1) | 3 | SAE111]

Introduction to the Mechanical Properties of Coteand Steel- Load Distribution on Beams-
Design of Section under Bending- Shear StressesilBef Reinforcement for Beams - Design of
Sections subjected to Torsion- Working Limits offCete Beams.

" 6 [IESIN=IERN Properties of Building Materials (2) | 3 | SAE102]

Concrete Classifications - Fresh concrete proger{@onsistency — Workability - Aggregate
Segregation- Bleeding — Curing — Setting) — Hardesancrete properties: (Strength and Strength
Parameters, Types of Strength (Tension — Compresskdexure -Torsion) — Deformation -
Durability- Permeability - Thermal Properties) -aditional Non-destructive Tests for Hardedned
Concrete - Properties of Materials Under Impact eatigue Loading.

Structural Analysis (4) | 2 | SAE201 |

Solution of statically indeterminate structuresngsithe method of equation of three moments, and
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the method of consistent deformations, the momistrifdution method.

Reinforced Concrete (2) | 3 | SAE202 |

Design of Solid Slabs and Details of Reinforceni2esign of Sections under Eccentric Loading
Design of Columns and their Detail of ReinforcemPesign of Hollow Block Slabs and Detail of
Reinforcement- Design of Stairs- Spiral columns.

I SAE301 Structural Analysis (5) | 3 | SAE211 |

Solution of Statically indeterminate structuresgsithe slope deflection method, the direct stgke
method, and the general stiffness method. Thoskade are applied on 2-D structures. Study the
buckling of the compression members.

SAE302 Reinforced Concrete (3) | 3 | SAE212 |

Design of flat slabs -Design of paneled beams iddesf Frames and Detail of Reinforcement.
Design and Detail of Reinforcement for Large Spatidike arch Girders -Design of supports.

SAE303 Design of Steel Structures | 4 | SAE111|

Introduction - tension member - compression membbesams columns - bolted and riveted
connections - welded connection - splice. Desighuilt up section - systems of factory halls and
steel roofs - composite sections - high rise boddi workshop drawing.

SAE304 Building Maintenance & Repair | 2 | SAE212 |

Introduction and expressions - Types of maintenargtrmation system for Buildings
Management of maintenance operations - MethodsiddliBgs evaluation & evaluation of
maintenance requirements concerning disturbinguawisturbed testing - Faults and common
problems and methods of repair - Structural desfdgruildings - Repair with new and reused
materials.

_ _ SPE203 &
M Design of Foundations 4 SAE202

Site exploration: purpose of site exploration, piag of exploration, site investigation methods
Types of foundations, Shallow foundations: spreadings, continuous footings, combined footings,
eccentrically loaded footings, raft foundationsafysis and design of retaining walls.

SAE401 Reinforced Concrete (4) | 3 | SAE212 |
Design of Reinforced Concrete Sections Using Cragkimit- Design and Details of Reinforcement
for the Rectangular and Circular Tanks- DesigrhefDeep Beams- Design of the surface
Revolutions and Details of Reinforcement - DesifRiocular Beams.

SN0 Steel Bridges | 3 | SAE303]

Structural Systems of Metallic Bridges - LoadsatPIGirder Design - Composite Girders - Box
Girders - Buckling And Fatigue considerations - ilB&gs And Supports - expansion joints.

SPP401 Graduation Project (1) | 4 | Crhrs. 130
Training students to design and prepare a workrag th the following fields:
Reinforced Concrete- Structural Analysis - Steel@ures- Properties and Strength of Material- Soil
Mechanics and Foundations- Construction and Prdjeciagement.

Graduation Project (2) | 4 | SPP401]
The Student Prepares an integrated Project in biine d-ollowing Fields:
Reinforced Concrete- Structural Analysis - Steel@ures- Properties and Strength of Material- Soil
Mechanics and Foundations- Construction and Prdjeciagement.
Table (8): Structural Engineering Applications andDesign Courses - 4

Elective (2 courses)

m Concrete Technology 2 SAE203

Advanced concrete mix design techniques (HSC - UHBRC) - Special types of concrete (Hot
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weather — mass - light weight - SCC) - Modern aggpions of admixtures (Effects of hot weather
and addition of fibers) - Concrete technology im@@te construction (High rise - pile foundations -
caissons) - Advanced Non-Destructive Evaluatiorhfepes (Impact-Echo - Impulse Response -
Cross-Hole Siesmic Method) - Dynamic Topic (evémge academic years) (State-of-the Art
Innovative techniques).

SAE222 New Materials for repair and protection | 2 | SAE203|

Types and properties of Fiber-Reinforced PolymERR) materials - Design of sections made Fiber-
Reinforced Polymers — Design of Laminates - Degigifosophy of structures reinforced or
strengthened with FRP - Analysis and Strengthiogrigues using FRP - Flexural and shear design
- FRP systems for flexural and shear strengtheoirgxisting structures - Strengthening of beams
and columns - Durability and fire resistance - Blagtigation and repair using FRP - Types of epoxy
materials for repair and strengthening - Case studind field/laboratory applications.

SAE311 Behavior and Design of Brick Buildings | 2 | SAE102 |

Introduction - history of using bricks in bearinghg - properties of materials used in brick walls
methods for designing brick walls.
SAE212&

4 High Rise Buildings 2 SAE301

Historical development of Tall buildings, Statigadlystems of Tall buildings, Lateral load Analysis
of rigid and braced frames, Lateral Load Analygisantilever wall, Squat walls and Coupled walls,
Shear wall-Frame interaction.

ICS402
Tunnels and Underground Structures 2 &

SAE305
Methods of tunneling - Soft Ground Tunneling - $thieunneling: Bentonite slurry shield, Earth
Pressure Balanced shield, Compressed air shiedd b&formations due to tunneling - Stability of
the Tunnel Face - Structural Analysis and Desighwtfnels - Analysis and Design of Subway
Stations - Analysis and Design of culverts and ugueind structures.

5

Table (9): Computer Applications and ICT Courses -Compulsory 12

1 Computer Programming (1) 3 ===
Computer system - brief history - Computer devied element - input and output devices - central
processor unit - additional units - software progga operating system programs - programming
languages application - program flowcharts - protgesolving and programs - software algorithms -
Boolean algebra - principles of spreadsheet arabdat - application program development.

> Information Technology & Information 2

Management Systems
This course surveys the building blocks of infonmatechnology including hardware, software,
networks, and people and business applicationseweniiphasizing an open systems approach that
considers market trends such as globalization, éinteinformation technology integration.

ICT111 Computer Programming (2) | 2 | ICTO11 |

Object-oriented programming- advanced languagesrastd computer programming applications.

Computer Aided Drafting | 2 SPE101]
AutoCAD Basics - Drawing and Editing - AutoCAD Meatical Applications - AutoCAD
Architectural Applications - AutoCAD Civil Applicains (Steel Structures — Irrigation Structures —
Concrete Structures).
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5 Structural Analysis Using Computer 3 Séa‘ AEElzlolé&
Basic of SAP & ETABS - SAP & ETABS Modelling Teclgpies - Various Loading - Analysis and
Results - Design - Introduction to Seismic Analyisggiivalent static load - Response Spectrum -
Time History Analysis - Introduction to Static novdar Analysis (Pushover Analysis).

Table (10): Computer Applications and ICT Courses Elective (1 2
course)
1 Soil-Structures Interaction 2 ICS402

Soil-Structure Interaction Problems - Foundatiogity - Parameters Identification - Elastic and
Consolidation Settlement - Analysis of Footing &wadft Foundation - Simulation of Piles as Elastic
Foundation - Case Studies.

ICT412 Nonlinear Analysis of Structures | 2 | 1CS402 |

Nonlinear Material Models, Nonlinear Analysis usifgngent & Secant Stiffness Techniques,
Nonlinear FE Modeling & Analysis of Structures, Nioear Deflections.

Total 14
Table (11): Institution character-identifying subjects Courses - 14
Compulsory
m Pre-stressed Concrete (1) 3 SAE202

Introduction to presstressing of concrete, materigpes of prestressing, Code requirements,
Structural analysis of prestressed concrete bed@sgyn of sections, stress distribution, cable
profiles, limit state design.

ICS401 Special Concrete Structures | 3 | SAE401 |

Design and Analysis of the Following: Different T|egof Concrete Bridges, Single Curvature Shells
and surface of revolution - Folded Plate Structug®s -Saw tooth frames - Vierendeel.

ICS402 Finite Elements Analysis | 3 | SAE301 |

Introduction to Finite Elements, Types of ElemeMsterial Modeling, Geometric Properties &
Modeling, Data Input and Output (Pre- & Post-Prea®y), Interactive vs Non-Interactive
Programs. Theory of the finite element method witiphasis on applications to structural analysis.
Scope of the method, use of basic equations dfi@tgsdisplacement (stiffness) method of analysis
energy theorems applied to finite elements, elemmitices; the isoparametric formulation;
applications in structural analysis, heat conduncéind other non-structural problems. Use of
available finite element programs for analysispdce frames, plates subjected to in-plane forces,
plates in bending, spatial structures and heasfiean

Structural Dynamics and Seismic Analysis | 3 | SAE301 |
The relationship between the static and dynamityaea - dynamic degrees of freedom - structural
system with single degree of freedom - convertihtpe different structures to the single degree of
freedom system - forming the general equation aionaand its solution in the different cases - free
vibration - vibration under dynamic loading andtkanotion (earthquake) - dynamic isolation of
vibrations.

Deep Foundations and Geotechnical

Pile Capacity - Analysis and Design of Pile Fouratet - Analysis and Design of Earth Retaining
Structures: Retaining Walls, Pile Walls - Diaphragfalls - Cofferdams - Design of Dewatering
Systems.
Table (12): Institution character-identifying subjects Courses - 4
Elective (2 courses)

m Pre-stressed Concrete (2) 2 ICS301
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Introduction to presstressing of concrete, materigpes of prestressing, Code requirements,
Structural analysis of prestressed concrete bed@sggn of sections, stress distribution, cable
profiles, limit state design.

> Design of Repair and Strengthening Works 2 SAE302 &

for Concrete Structures SAE305

Types and causes of defects in structures, deddingractions, checking and evaluation, selection o
repair materials, methods of shoring and repaithods for strengthening and repair of different
concrete elements such as foundation and colunthbeams and slabs.

- Cracking and Deformation of Concrete 2 SAE302
Structures

Causes of cracks in plastic and hardened cond@eignoses and analysis of structural cracks -
Analysis of deformation and stresses in RC memibaesto creep and shrinkage.
SAE302 &

N SAE305
Types of Bridges: Railway Bridges- Highway Bridgésot Bridges- Pony Bridges- Deck Bridges:
Classification and Design of Bridge Elements- DesigWind Resistant Elements- Design of
Supports and Expansion Joints.

ICS416 Design of Composite Structures | 2 | SAE303]

Introduction - advantages of composite structumsalysis and design of composite beams -
Calculation of deflection of composite beams - gesif composite columns Alkmria coated and
filled - selected topics.

Bridge Engineering 2
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THE ENERGY ENGINEERING PROGRAM
COURSES

Summary of the different course category and its percentage compared to NARS

No. Course Name Credit Houre % NARS

Comp. | Ele. avg

. 9-12

1 | Humanities courses 12 6 10 11
2 | Basic Science courses 33 9 1233 2(;426
3 BaS|_c Engineering courses and 42 233 20-23

Design 21
: : : 20-22

4 | Applied Engineering courses 37 20.5 21
5 | Computer App. and IT courses| 9 6 | 8.3|10-98
6 |Project and Practical Courses 14 1.77 8'(;0

7 | Discretionary courses 12 |6.66 6%8

147 33
Total 100
180
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No. Course Name | Pre-req.| C.H.
Humanities courses (Compulsory &Elective) 18
Humanities courses compulsory 12 Units
1 | HUM 001 Engineering and Civilization 2 Units
2 | HUM 002 Technical English Language (1) 2 Units
3 | HUM 101 Technical Report Writing Skills 2 Units
4 | HUM 302 Engineering Economic and Project 2 Units
Management
S | HUM 406 Engineering Safety and Professionals 2 Units
Health
6 | HUM 424 Marketing 2 Units
Humanities courses elective 6 Units
HUM 102 Human Rights 2 Units
HUM 105 Technical English Language (2) 2 Units
HUM 108 Personal Development and Career 2 Units
Explorations
HUM 121 Accounting 2 Units
HUM 203 Environmental Sciences 2 Units
HUM 205 Negotiation skills 2 Units
HUM 405 The Environmental Management system 2 Units
HUM 104 Scintific Thinking 2 Units
HUM 201 Communication and Presentation skills 2 Units
Basic Science courses (Compulsory 33units)
No. Course Name Pre-Req. C.H.
1. BSE 001 Projection and Engineering Drawing 3 Units
PC
2. | BSE 011 Math-1 (Linear Algebra) 3 Units
3. | BSE 012 Math-2 (Calculus) 3Units
4. | BSE 013 Mechanics 3 Units
S BSE 015 Physics-1 (Energy) 3 Units
s |2l 73%ia
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No. | Course Name

6 BSE 016 Physics-2 (Electricity, Magnetism and
Optics)

7 BSE 017 Chemistry for Engineering

8 BSE 111 Math-3 (Ordinary and Partial Differenti
Equations)

9 BSE 302 Numerical Analysis

10 | MDE 102 Mechanical Drawing with PC

11 | EPE 201 Electrical Engineering

Basic Science courses (elective 9units)

3 Units
3 Units

3 Units
3 Units
3 Units

J. BSE 124 Lasar Technology & Applications 3 Units
2 BSE 112 Physics-3 (Accostics, Waves) 3 Units
3 BSE 114 Applied Statistics 3 Units
4 BSE 142 Continum Mechanics 3 Units
8] BSE 343 Modelling & Simulation 3 Units
Basic Engineering courses Compulsory (42 units)
No. | Course Name Pre-req. C. H.
1 | MRE 001 Production Technology 3 Units
2 | MDE 002 Mechanics ,Strength &Technology of Matevial 3 Units
3 | ECE 201 Electronics Engineering SGSEE 3 Units
4 | ENE 204 Automatic Control SV 3 Units
S5 | ENE 100 Thermodynamics SISV 3 Units
6 | ENE 103 Fluid Mechanics SEISEE 3 Units
7 | ENE 207 Principles of Combustion SRISETA 3 Units
8 | ENE 302 Principles of Airconditioning & SNI=Io 3 Units
Regfrigeration
9 | ENE 301 Turbo-Machines ENE 103 ERCRUIQI[E
10 | ENE 206 Heat Transfer SNI=WEE - 3 Units
ENE 100
11 | ENE 202 Engineering Measurements SNI=WEE - 3 Units
ENE 100
12| MDE 204 Stress Analysis I =eiP s 3 Units
13 | MDE 305 Mechanical Design and Pressure MDE 204 Be]¥]q]|
Vessel Design MDE 202
14| ENE 303 Internal Combustion Engines =SNI=RAVON 3 Units
EW PSRRI JRE
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Applied Engineering courses (Compulsory 37 units)
No. | Course Name Pre-req. | C. H.

1 | EPE 202 Electrical Machines SGSEE 3 Units

2 | ENE 205 Mechatronic Engineering S@= 3 Units

3 | EPE 411 Electric Energy Transmission SGSEE 2 Units

4 | ENE 301 Design of Solar Power Stations & SNISHIOE 3 Units
Applications

5 | ENE 335 Design of Heat Exchangers SNISEOEE 2 Units

6 | ENE 222 Technology & Manufacturing of Bio-Fudm=\N=AE 3 Units

7 | ENE 336 Technology of Power Stations ENE 100

8 | ENE 456 Design of Energy Storage Systems ENE 100

9 | ENE 434 Nuclear Power Plants ENE 206

10 | ENE 450 Power generation from Hydro Power , SNSRI
Geothermal and Waves stations

11 | ENE 458 Design of Saline Water Desalination SNISHER 2 Units
Systems.

12 | ENE 334 New and Renewable Energies

13 | ENE 305 Energy Saving & Management ENE 101

14 | ENE 346 Maintenance of Energy Systems 2 Units

Applied Engineering courses (Elective 12 units)

No. | Course Name Pre-req.| C. H.
1 | ENE 208 Fuel Cell Technology 2 Units
2 | ENE 452 Photo Voltaic Technology & Applications | ENE 334 | 3 Units
3 | ENE 322 Wind Energy Engineering & Applications | ENE 334 | 3 Units
4 | ENE 333 Pumps and Compressors ENE 103 | 3 Units
5 | ENE 341 HVAC SYSTEMS ENE 206 | 3 Units
6 | ENE 425 Design of Pipeline System ENE103 | 3 Units
7 | ENE 304 Fire Fighting ENE328 | 3 Units
8 | ENE 455 Environmental Impact of Energy System | ENE206 | 2 Units
9 | EPE 424 Hydraulic & Neumatic Control Systems ENE 103| 3 Units
10 | ENE 443 HVAC Loads ENE 206,| 3 Units
ENE 302
11 | MDE 401Vibration and Acoustics Control MDE 305 | 3 Units
12 | ENE 228 Changining waste into Energy 2 Units
13 | ENE 454 Hydrogen Technology ENE 100 | 2 Units
14 | ENE 457 Robot Design MDE 305 | 2 Units
15 | ECE 411 PLC Applications in Energy Systems ECE 201 | 3 Units
16 | ENE 39X Special Topic in Energy Engineering 3 Units
17 | ENE 425 Optimum Control in Energy Systems ENE 204 | 3 Units
EW PSRRI 75%dia
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| 18 | ENE 426 Adaptive Control in Energy Systems | ENE 204 | 3 Units |
Computer App. and | CT courses (Compulsory 9 units)
Course Name
1 |ICT 001 Programming principles 3 Units
2 |ICT 002 Engineering analysis & Computation BSE 302 BR[|
3 |ICT 003 ANSYS & Solid Works Software VIBISEER 3 Units

Computer App. and I CT courses (Elective 6 units)

Course Name
1 | ICT 004 Data Analysis and Processing 3 Units
2 | ICT 005 Computer Aided Design of Energy 3 Units
Systems
3 | ICT 006 Design and Programing of Database 3 Units
Systems
4 | ICT 007 Programing Using C++ Language 3 Units
Project and Practical Courses (Compulsory 12 units)
No. | Course Name Pre-req. C. H.
1 | ENE 313 Practical Training (indoor) ENE 316 | 3 Units
2 | ENE 323 Practical Training (Outdoor) ENE 316 | 3 Units
3 | ENE 415 Graduation Project ENE 316 |8 Units
Credi
Course . t Pre-
b Code SO Ui Hour | requisite
S
Table (1): Humanities courses (Compulsory 12 unity 12
1 EIVIYGREN Engineering and Civilization 2

Interaction between human beings- environment,uregs- engineering, science- including impact
of engineering and technology on society- Readiegs/res providing perspective and insight into
current problems at interfaces between enginearmagother disciplines, especially anthropology-
art- ecology- economics- philosophy- psychologyeisce- social sciences.

RINIVOER Technical English Language (1) | 2 | -
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General and specific technical vocabulary- grameaastructures in the engineering - necessary
tools to communicate- written and oral Englishaalnical situations- Reading, listening, speaking,
writing and grammar activities. Read and comprehenhnical texts in the field of energy
Engineering like: Mechanics of Materials- Thermoalyncs- Fluid Dynamics- Mechanical
Engineering Design- Friction and Lubrication- Rab®t Skills emphasized: vocabulary building-
formal definitions of technical terms and expressianalyze information presented in graphs,
charts, tables- Remedial grammar- grammatical &tres

SIUIYEIIM Technical Report Writing Skills | 2 | - |

Types of reports - Category of reader - Reportctting - Elements of Technical Writing - The
format of the report - The writing of the repoltlustrating the report - Finishing the report.

“ HUM302 \ Engineering Economics and Project Management, 2 ---

Global economics - financial issues that impact émergy industry. Impacts effect what
strategies energy companies- capital investmenhpoove existing facilities or develop new ones
including but not limited to generating plants- nsenission and distribution systems- coal-
petroleum- etc. - fluctuations in regional- natiprend world energy markets- impact day to day
operations.- Risk and Uncertainty in economic eatidun

Project management to the energy industry- planrsolgeduling- controlling of project- "triangle"
of project control, duration and costs, and howy tinéeract - charts - stages of a project - iniiat
planning, execution, monitoring/control and closiiéork breakdown structures- Project
organizational structures and staffing- Projecbrépg methodologies - Project estimation and cost
controls - Different types of project risks and hazts of mitigation - theoretical and case studfes o
actual projects.

Engineering Safety and Professionals Health | 2 | ---
Safety management — standards , cods , and otheraonents — management and its
responsibility for safety — changing roles of safgtpersonnel — hazard types and their controls
— manual materials handling hazards — acceleration fails , falling object , and other impact —
mechanical injuries — heat stress — pressure hazasd- electrical hazards- fires and fire
suppression explosions and explosives — hazardstatic materials — radiation — vibration —
noise — accident investigation and safety analyses.

G  HUM424 | Marketing [ 2 [T=
Overview of energy markets- pricing- structures- eanomics of the energy industry- - various
energy markets - influence of market structure on eergy prices- new and emerging
marketsmodern energy markets - transformed from reglated monopolies into market-driven
suppliers of competitively priced energy and relate services.

Table (2): Humanities courses (Elective) 6

1 Human Rights - Elective 2 ---
Social human behavior principles study — Work foree&ocial control — social environment of
working sites — relationship among livelihood, sbgiand environment.
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HUM105 \ Technical English Language ( 2 ) - Elective | 2 | e |

Introduction — specifications of technical englishguage — revision of grammatical structures in
the engineering — writing methods in english largga properties of active scentenses — common
faults in English writings — main subject paragmagitypes of written paragraghs - read and
comprehend technical texts in the field of enenggieering like: wind energy — solar engineering —
fuel cells — Hydrogen technology- energy from tidegothermal energy — skill of translation .

3 Personal Development and Career Explorations — 2
Elective
This course will help students develop awarenedsuaderstanding of themselves and their career
choices. Topics will include self-esteem and intespnal communication skills, personality and
temperament factors, needs and values clarificatn@rest assessment, occupational research, skills
goal setting, problem solving and decision-makifigs basic introductory/exploratory course is
designed for students with little recent educati@experience. Instruction will be moderately paced
and will occur in a supportive and interactive eomiment.

Accounting — Elective | 2 | .

Accounting in the engineering context - The balastoeet-Equity and trading- Profit determination-
Stock valuation- Provisions and the valuation péél assets- Types of ratio- Ratio analysis and
further analysis of accounts. The cash flow statgnigasic cost concepts - Product costing systems
- Activity-based costing systems- Short-run decistdnvestment decisions - Budgeting- Variance
analysis.

SISIVELREN Environmental Sciences — Elective 2 | -

Introduction pollution and its effect on human ltlea fundamentals of combustion chemistry and
reaction kinetics of resultant pollution from consban — effect of design parameters and operating
conditions on pollution formation by combustiontgyss- Pollution from permanent sources like
power stations and industry , gas turbines ,intezombustion engines , noise , thermal and
chemical pollution of rivers , water channels , aed in addition to soil.

Negotiation Skills — Elective 2 | -
Nature and objective of negotiation processes-gegipn for negotiation processes —negotiation
systems — characteristics of the effective negmtiatDetection methods for the orientation of
different negotiation process members — risk amaly®bstacles of the negotiation processes —
writing the strategy of negotiation — finishing thegotiation processes and write down the —
negotiation results evaluation.

The Environmental Management | 2 | ==

Environmental management is the integration of mmnental science and management. Discuss
aspects and impacts, such as the pressures amthsesmf human activities on the natural
environment. Tools and techniques for environmemi@hagement, as they apply to organizations
and companies, are introduced. Examine the reasuahstrategies for resource conservation,
pollution prevention and environmental protection.

8 Scientific Thinking — Elective | 2 | ===
Thinking Patterns Development — Meaning & Constarcof Science, Scientific Values &
Directions — Properties of science - Objectivesaéntific thinking - Mental operations used in
science+ scientific guessing - Types of deductioResearch methods in mathematical sciences -
Research methods in natural Sciences — Experindeolbservations + scientific postulates & their
conditions — Verification of scientific postulate?roblem solving — Creative thinking — Flexibility
& originality — Basics of brain storming .
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| 9 PEICIVEEN Communication & Presentation Skills | 2 | —

Human behavior analysis — communication skills € Télation between human motivation and
human behavior in communications—Encouragemertiadstto achieve effective communication —
effective listening skills — effective oral skills Culture categories and their effect on personal
communication — Oral and body langue analysis &alers — prediction and brain analysis skills —
Satisfaction and convincing skills — Refuse andeotipn treatment to solve different opinion
problems — brain control methods in personal comoation.

Preparation of technical presentation ( objectivetroduction — method — analysis — results —
conclusion ) — preparation of visionary mattermdiinterval of presentation — technical method of

presentation — choosing suitable presentationitigeilpreparation to answer questions — other
aspects of presentation skills like speech andintee

Table (3): Basic Science cours¢S€ompulsory 33 units ) -
EIJ=0[0fl Projection and Engineering Drawing with PC | 3 | — |

Basic methods for assembly drawings - Exercisessembly of small-scale mechanical units -
Exercises in assembly of large mechanical unitendgation of working and assembly drawings -
The basic methods for generating commercial drasvirsing AutoCAD and/or Solid works -
Exercises for CAD systems.

=IS=0iEM Math-1 Linear Algebra EEE

Theory of equations — Matrices — Matrices and lirsgagtem — Determinants and linear systems —
Eigenvalues and eigenvectors — Applications onigegtrand determinants —Sequences and series —
Vectors — Polar, cylindrical and spherical coortiisa- Equations of the second degree — Parabola —
Ellipse — Hyperbole — Translation and rotation xés— Equations of pairs of strict lines — Equation
of sphere and surfaces of revolution — Equatiorstraight lines and planes in space.

=0l Math-2 Calculus 3 [

Algebraic and non-algebraic functions - DerivativApplications on derivative — Mean value
theorem — Curve sketching — Convexity and concaviBxtreme of functions — Approximation of
functions — Indefinite integrals — Methods of imagpn — Definite integrals - The fundamental
theorem of calculus — Improper integrals — L' Habitile — Applications on integration — Areas —
Volumes of solids of revolution — Arc length aneéas of surfaces of revolution — Numerical
integrator.
4

Mechanics BE ==
Scope and general principles — System of forceguiilerium and free-body diagrams - two-
dimensional and three-dimensional force systemsmbftd vector — equivalent systems — Static
Equilibrium — Trusses and Frames — Distributeddere Friction — Laboratory Experimental. Two
class periods and Kinematics of a particle - Kiegetif a particle - Impulse and momentum - Planar
Kinematics of a Rigid Body — Force and AcceleratienWork and Energy — Laboratory
Experimental.

15 IS Prysios 1 R
Properties of matter — Physical quantities — Uaitd dimensions — Properties of mech. and electric
materials — Gravitational field and its applicasenFluid statics — Fluid dynamics — Viscosity —
Elasticity — Sound waves — Waves in elastic mediteat and thermodynamics — Heat transfer —
Molecular motion of gasses — First law of thermaaiyics — Entropy and the second law of heat
dynamics — Applications the first and second lawhefmo dynamics — Laboratory Experimental.
Two class periods and One three-hour lab period.
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- 6 [BEEIEREEN Physics -2 | 3 | BSEO15 |

Electricity and magnetism — Charge, matter andtedeiield — Gauss law — Elec. potential —
Capacitors and insulating materials — Current, fasce, and Elec. Field — Magnetic field — Ampere
law — Savant and biot laws — Faraday's law — Magpebperties of materials — Maxwell's equations
— Integral form — heat effect of current — OpticBreperties of optics — Electromagnetic waves —
Optical phenomena deviation of optics — Mirrorsenses — Optical fibers. Two class periods and
One three-hour lab period.

[ 7 IS chomsty s =

States of matter — Solutions — Phase rule — Chémdgalibrium- Electrochimistry — Water
treatment — Building materials — Pollution andtiessatment — other chemical industries — Mineral
fertilizers — Dyes — Polymers — Sugar and stardisiries — Petrochmeicals — Semiconductors —
Oils, Fats , Soaps and detergents.

. 8 [EEISEEN Math-3 Ordinary & Partial Differential Equations | 3 | ===

Basic theory of ordinary differential equationsstgnce and uniqueness- dependence on parameters-
phase portraits- vector 2nd and 3rd dimensiongstidPdifferential equations of first order- method
of characteristics- Basic linear partial differahgquations- Laplace equation — Laplace
Transformation — complex analytical functions — lRoBeries — Fourier Series — Taylor Series

9 Numerical Analysis | 3
Laplace transformation — solution of partial difatial equations using infinite series — geomeltrica
applications — solution by using series — speciatfions — numerical solution to partial diffetiah
equations — finite difference methods ( backwandd aforward ) - Crank Nicklson’s method —
Explicit and implicit methods of solution - statylof numerical solution.

m Mechanical Drawing with PC | 3 | BSEO00]
The basic methods for assembly drawings — Exeraisassembly of small-scale mechanical units —
Exercises in assembly of large mechanical unitere@tion of working and assembly drawings —
PC Laboratory tutorial.

m Electrical Engineering ‘ 3 | BSE 01¢
DC and AC principles and analysis- Ohm’s law- Khoff's laws- Nodal analysis- Loop analysis-
Source transformations- Thevenin and Norton eqganalcircuits- Maximum power transfer-
Sinusoidal signals- Basic magnetic fields. Lenaw-l Induced currents- Inductance- Basic electric
fields- Capacitance- Reactance- Complex impedaRt@sors and steady- state analysis- Single
phase AC power- Transformers- Balanced three-ppaser— Laboratory Experimental. Two class
periods and One three-hour lab period.

Table (4): Basic Science coursd€&lective 9 units )

_ 1 JEEEP Laser Technology [ 3 =
Laser Physics & Technology - atomic models — eptrgels — laser frequency — optical resonance
— properties of laser beam — applications — lasgenals — laser applications - industrial
applications ( cutting — welding —heat treatmemtfiaterials ) — electronic applications ( adding
element to a semiconductor — touching metals -bbing ) - medical applications — safety ( danger
of using laser — precautions of interaction of tdssam with tissue and skin ) .

2 Physics-3 Sound & Waves 3 ---
Waves and vibrations— Harmonic vibration in mecbahand electrical systems — Geom.
representation — Interference — Damped vibratiourier analysis of damped vibration — Types of
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waves — Wave velocity — Velocity of sound wavefluids — Wave measurements — Doppler effect
— Electromagnetic waves — Optics — Optic interfeean Newton ring — Deviation — New concepts —
Quantum mech. — Electro optical phenomena — Laggplications of sound waves — Laboratory
Experimental. Two class periods and One three-tadwperiod..

=I=EN Applied Statistics [ 3 | =

Probability theory- Events- Conditional probabHifays Theorem- Random variables-
Mathematical expectation- Discrete and continugubgbility density functions- Transformation of
variables- Probabilistic models- statistics- arehednts of hypothesis testing (sampling distribigion
and interval estimation).

Continum Mechanics E

Constitutive models that are relevant for desigm @adculation of structures. These include
anisotropic linear elasticity, linear viscoelagicplasticity, viscoplasticity. Homogenization
theories and laminate theory are presented. Theaketodels are complemented by examples of
engineering applications and experiments

Im Modeling and Simulation of Energy Systems \ 3 | BSE 111
Introduction to modeling and simulation — Typesviidels and Simulations — Modeling of Energy-
based Systems —Object Oriented Modeling — Modedinghysical systems e.g. electrical, hydraulic,
thermal systems; electrical and hydraulic, mecltarnd electro-mechanical systems; mechanical
and electro-mechanical — Modeling of 3-D mecharsgatems — Discrete Event Systems (DEVS) —
Output data analysis — Simulation-Based Desigmufition and optimization — PC Laboratory
tutorial.

Table (5): Basic Engineering courses (Compulsory 4anits )

Production Technology 3 -—-
Introduction to engineering material (ferrous & Hemnrous) — Polymers — ceramic — Composite
materials: types and characteristics — FormingtiG@gs-Forging — Rolling — Drawing — Fastening &
joining — Riveting — Welding —Hand operations. @hgt machine tools — Machine operations —
Turning — Shaping — Drilling — Milling — Grinding Measurement tools —Vernier caliper —
Micrometer — tool life & tool wear measurements dactors affecting tool life — measurement of
surface roughness — measurement of machined surfddeeory of metal cutting — economics of
metal cutting— introduction to the use of computersnanufacturing workshops — CAD/CAM —
components of NC machine tools — types of NC mashin steps for NC machining. Two class
periods and One three-hour lab period.

VIRIEOIEN Mechanics ,Strength &Technology of Materials | 3 | === |
Concept of Stress and Strain Analysis. StressySbagram. Ductile and Brittle Materials. (Hook's
Law: Modulus of Elasticity) and Generalized Hookav. Mechanical properties such as Strength
Ductility Toughness and Strain energy. Torsionalads® Analysis and Design of Beams for
Bending. Symmetric Member in Pure Bending- Bendeformations -Strain Due to Bending-
Beam Section Properties- Shear and Bending Momeagr&@ms- Shearing Stresses in Beams-
Transformations of Stress and Strain- DeflectiorBems Hardness Definition and hardness test.
Behavior of materials under dynamic loads Fatigueienpact. Introduction to materials science and

s |2l 8lisia



ainall ke Lual) AUy dopuad A1) el sl % iy hally duwaig) 4,
ol sl ool
engineering& Atomic structure and bonding. Cryststructures and crystal geometry &
solidification. Mechanical properties of materiddhase diagram and Engineering Alloys. Polymeric
& Composite materials. Ceramic materials. SelectbmaterialsLab: (Tensile test), (Compression
test), (Bending test), (Shear test), (Hardnes$, t@sipact test), (Torsion test), (Fatigue tesDrelep
test) Three class periods and one three-hour labdhe

Im Electronics Engineering 3 BSEO16

Review on semiconductors - Bohr's model- Fermi-Didsstribution function- N-type and P-type
semiconductors- Methods of current flow- Continwgtyuation. PN-junction: Reverse saturation
current depletion layer capacitance- Diffusion ciipace — Zener diodes- Schottky barrier diodes-
Light emitting diodes (LED)- Solar cells — Statiedadynamics characteristics (BJT) — Field effect
transistors — JFETs symbol and model and biasmgyfldted gate FETs- MOSFETs symbol-
biasing- and applications - Amplifiers- OP-AMP cheteristics and applications Counter-
Stabilizers- Logic circuit- A/D and D/A conversiaircuits- Signal summing and subtracting.
Unregulated power supply- Regulated Power suppbbokatory Experimental. Sun tracking
circuits. Two class periods and One three-houpkiod.

ENE204 Automatic Control | 3 | EPE201|

Introduction to control system — System modelingme domain analysis — Closed loop control
system — Classical control system design — Cosyrstiem design with state space method—
Laboratory Experimental. Two class periods andt@nee-hour lab period.

Thermodynamics | 3 | BSEO015 |
Basic fundamentals and definitions — Energy corgepfirst law of thermodynamics — Closed
systems — Energy equation for closed systems —if@atyt equations — Energy equation for open
systems — Steady and unsteady flow through opderags- Properties of pure substance — Ideal gas
model — Reversible processes — Irreversible presessSecond law of thermodynamics — Carnot
cycle — Heat engines and efficiency — Entropy —+&mt change — Properties of gas mixture and
vapors — Enthalpy and internal energy of gas aqmbrs mixture— Laboratory Experimental. Two
class periods and One three-hour lab period.

Fluid Mechanics | 3 [BSEO015 |
Introduction — Fluid Principles Definitions — Flugtatics — Fundamentals of fluid motion — Fluid
kinematics — Principal equations for mass contjpuénergy conservation, and momentum in
integral formula — Applications — Dimensional arsasyand similarity — Laminar & Turbulent flow —
Laminar flow cases — Steady flow in pipelines —cton coefficient and losses — Minor losses —
Methods of nets connection — Differential form ajntnuity and motion — Approximate and
Analytical solutions — Flow through boundary layePotential flow theory — Flow around immersed
bodies — Unsteady flow — Introduction to flow cat~ Introduction to computational fluid
mechanics— Laboratory Experimental. Two class perand One three-hour lab period

7 Introduction to Combustion 3 BSE 017

Fuel and its chemical composition — introduction cdmmbustion process — combustion
thermodynamics — combustion transport — combudtinatics — major factors influencing
combustion — flame types — flammability limits —ta®ations- deflagrations and flame
stability — combustion airodynamics.
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8 Principles of Refrigeration & Air Conditioning 3 ENE100

Refrigeration methods — compression refrigeratigstesns — refrigerants — absorption
refrigeration system — air refrigeration systemntrdduction to psychrometric chart — air
conditioning systems ( summer — winter — annuasensible and latent heat loads — air
conditioning equipments — air duct design.

m Principles of Turbo Machinery 3 ENE103

Basic thermodynamics and fluid for turbines- clasation of turbomachinery- Euler's
equation — Losses — Efficiencies — dimensional yamland similarity — one dimensional
flow — two dimensional flow — Axial, radial and neid turbines- Axial, radial and mixed
compressors and pumps-Performance curves —efféctgscosity , compressibility and
cavitation — fans and blowers — water turbines.

ENE103

Introduction to heat transfer- Steady-state oneedsional conduction heat transfer - One
dimensional conduction heat transfer with heat gion - Heat transfer from extended surface and
fins-Transient Heat Conduction- Fundamentals of\@ction Heat Transfer- Forced Convection
relations (external flow) - Forced Convection rielas (internal flow) - Free Convection relations —
Thermal radiation— Laboratory Experimental. Twaossleriods and One three-hour lab period.
ENE103
ENE100
Performance Characteristics of Measuring InstrusientDynamic Characteristics - Pressure

Measurements - Flow Measurements - Velocity Measargs - Temperature Measurements - Force
Measurements - Strain and Stress Measurements—+dtaboExperimental. Two class periods and
One three-hour lab period.

Stress Analysis | 3 | MDE 202

Equilibrium of simple mechanical elements-normal ahear forces — bending and torsion moments
— stresses in loaded elastic bars- axial, benttimgion-strains-rigidity-strain energy-stresses in
combined loading-eccentric loads, inclined, bendingd torsion-two-dimensional stresses-principle
stresses-Mohr circle-theory of failure-applicatiotisn and thick cylinders-frames-and finite
elements.

11 Engineering Measurements 3

MDE 202
MDE 204
Machining and assembly operations - Margins antbfaaf safety - Design of permanent joints -

Design of detachable joints - Pre-stressed botigdg - Design of shafts - Construction and design
of couplings and chains - Clutches - Belt drivegariable speed drives - Gears - Gear loading -
Brakes - Rolling bearings - Rubbing and non- ruglseals - Sliding bearings.

Pressure vessel design using industrial codeASEE, DIN or API.

13 Machine Design and Pressure Vessel 3

14 Internal Combustion Engines 3 ENE 100

Introduction — Principles of internal combustiorgeres — Fuel and air cycles — Actual cycle — fuels
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Properties — Combustion in spark ignition engir@osmbustion chambers of spark ignition engines
— Combustion in compression ignition engines — Qastibn chambers of compression ignition
engines — Performance of internal combustion esgiEngine emissions — Modern trends -
Conventional and electronic ignition — Fuel suppygtems. Two class periods and One three-hour
lab period.

Table (6): Applied Engineering Courses — Compulsory 37

S=P0PN Electrical Machines 3 | EPE 201]

Types of electric machines — direct current machienulti-phase alternative current system —
electric transformers — Induction machine — synglaiag machine —converters- small power
engines — electric distribution systems — cablesthair properties — electric machine safety —
electric transformers safety. Two class periods@ralthree-hour lab period.

Mechatronics Engineering | 3 | ECE 201|

Introduction and basic definitions - Mechatronisteyn configuration. Mechatronics approach in the
design of smart machinery - Data processing anthstgandling - Sensors and actuators for
mechatronic systems. Mechatronics systems dedfgthatronic systems simulation software.

=J=EEN Electric Energy Transmission | 2 | EPE201

Fundamentals of electrical power — maximum powaendfer- single phase circuits- three phase
circuits - wye-delta transformations - power factdrarmonics - transmission lines - power
transformers — autotransformers - three phaseftnamers - resonance and power factor correction -
building electrical systems - the national powedsjr

Design of Solar Power Stations &Applications | 3 | ENE 100
Solar energy calculations- intensity- availabibtyd usability — Solar angles- inclination- shades
equation - Theory of the flat plate collector, samssion trough glass, heat loss calculations #nd a
parameters related equation. Solar concentratotar Seliostat- Point concentrators- Parabolic
through- Fresnel concentrators. Thermal performalneat transfer coefficients- efficiencies — Solar
collector design — Solar concentrator array dedigrsign of solar power stations with energy
storage.

SN[=EELR Design of Heat Exchangers 2 ENE206
Classification of Heat Exchangers - Overall HeatriBfer Coefficient- Fouling of Heat Exchangers -
Heat exchanger analysis and design methods — D&upéeHeat Exchangers — Shell and tube Heat
Exchangers - pressure drop and pumping power edilcnt Condensers and Boilers - Compact Heat
Exchangers - Heat Exchangers maintenance — Cadg f8tuneat Exchanger Unit.

Im Technology of Manufacturing Bio+Fuel 3 ---
Solid, liquid and gaseous fuels — Coal as a soaofcenergy — Coal preparation, Carbonization,
Gasification and liquefaction — Petroleum and esived products — Petroleum refining processes —
Natural gases and its derivatives — Gas hydratdsiclear fuel — Fundamental Organic Chemistry
Pertaining to Biofuels — Bio-fuels preparation —oBenergy Resources — Gaseous Fuels from
Biomass — Liquid Fuels from Biomass — Contempolssyes with Biofuels and Biomass.

SN[=ELN Technology of Power Stations 3 ENE100
Classification of power stations — Analysis of lgagtorage and economy in power stations — Daily
load — annula load — Performance parameters - Speaver plant cycle - Rankine cycle - Reheat
cycle - Regenerative cycle with one and more fesatdrs - Types of feed heaters - Open and closed
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types - Steam traps types.

Cogeneration - Condensing turbines - Combined &eatpower - Combined cycles — Brayton cycle
Rankine cycle combinations - Binary vapour cycler standard cycles - Cycles with variable
specific heat - fuel air cycle - Deviation from aak cycle. Brayton cycle - Open cycle gas turbine -
Closed cycle gas turbine - Regeneration — Combayete - Inter cooling and reheating between
stages.

- 8 [WENZZELN Design of Energy Storage Systems | 2 | ENE100

Electricity demand side variability — peak loadin@ase load — Renewable energy supply side
variability and intermittency: wind, solar, hydmave, And tidal — Physical storage media:
Compressed air, Electrochemical cells — hydrogBatteries: Lead acid, Ni-metal hydride, Lithium
ion — Fuel cell: Polymer electrolyte membrane, Al Phosphoric acid, Molten carbonate, Solid
oxide, and Regenerative. Fuel cell applicationan§port, Combined Heat and Power — Super
capacitors — Small scale storage systems: flywhaessprings — hydraulic and pneumatic
accumulators — continuous and standby uninterrigpfibwer supplies — Large scale storage
solutions: hydro pump, compressed air, undergr@asdreservoirs — Energy storage economics
Environmental implications of energy storage.

Im Nuclear Power Plants | 3 | ENE206
Introduction to nuclear energy- Atomic and nuclelaysics- interaction of radiation and matter-
Nuclear reactor operation- reactor components-eanatycles- neutron diffusion and moderation-
Prompt and delayed neotrons — Design of reacta €d&tffect of reflector on fuel saving — Heat
transfer calculations across fuel rod and coold&actor shielding- Fuel reprocessing and waste
disposal- Reactor licensing and safety- Economickseavironmental concerns.

SN[l Hydro & Geothermal & Waves Power Stations | 3 | ENE100

Introduction — Harshening of hydro power - Advamrs@nd drawbacks of hydro electric power
stations: Social, Environment and Economy —priresf hydro power operation — sizes and
capacities of hydro power stations — Components/dfo electric power station —classification of
water turbines — one dimensional calculations sdes- efficiencies — similarity and non
dimensional groups — water turbine types (Peltamg®, cross-flow, Francis, Kaplan and different
axial turbines) —selection - Installation, opeyaticharacteristics curves — governing and conrtrol
Problems : cavitation in turbines , water hammeryidro power stations, effect and remedy- Mini
hydro power plants — hydro pumped storage stations.

Fundamentals of geothermal geology and reservdisneiples of geothermal resource extraction;
exploration, drilling, wells — similarities and thfences between air-, ground-, and water-source
heat pumps — Relationship between resource enthalpypotential end-use applications — Design of
site-specific and load-specific applications - Bi#int forms of geothermal energy and their
management and uses — Design principles and iastallpractices of geothermal heat pump
systems — Wave velocities — Energy contents of wavenergy transport in wave — significant wave
height — wave measurements — Seasonal variations.

ENE 458 \ Design of Saline water desalination Systems 2 ENE206

The fundamental science and technology of desalmatline water to overcome water scarcity and
ensure sustainable water supplies. Water scametydasalination - Saline water properties -
Fundamentals of desalination -Thermal desalingirmcesses (Multi- Stage Flash-MSF, Multi

Effect Distillation-MED- and Vapor Compression- Mbrane desalination processes (Reverse
Osmosis-RO-, Electro- Dialysis-ED) - Alternativevilng energies (solar and nuclear) and Future
Technologies (H-DH, MD, FO, CDI, NF) - Desalinatiproblems (scaling, fouling, corrosion), and
their mitigation. Process Calculations and perfaroegparameters of the main desalination
processes.
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=\[=EVE New and renewable Energies | 3 | |
Basic principles and technical details of varioeisawable energy technologies (solar,
biomass, wind, hydroelectric, geothermal, tidal aade energy) for the sustainable
future. Process design, energy analysis, engirggedanomics and environmental
assessment of renewable energy systems.

m Energy Saving and Management 3

Principles and applications of energy manageméiergy auditing — Analysis of thermal and
electrical loading of buildings and industrial pesses- evaluation of electrical loading- timing and
efficiency of load components- Improving efficienafythermal and electrical loads- Economic
analysis- Fundamentals of energy saving — Fieldsnagthods of saving — Energy saving in
industrial fields — Practical applications for egyesaving — Application of energy codes - Net-zero
designs - Life-cycle economic analysis - Use ofwgafe tools for analyzing building energy
systems.

14 Maintenance of Energy Systems | 2 ‘
Types of Maintenance programs — Maintenance Manageand Safety Considerations —
Maintenance management — Maintenance of Commonkpe@igment’'s — User Safety
Considerations.

Table (7): Applied Engineering Courses — Elective 12
Fuel Cell Technology 2
Fuel cell thermodynamics, kinetics, and catalydidaterials and operational fuel cell factors —
different fuel cell types and their applicationseehnology status and most important design arid tes
aspects — Calculating output voltage - Calculativaximum output voltage - Calculating
thermodynamic efficiency — Calculating effect ainfgerature and operating pressure on output
voltage- Geo-political, social, and environmerispects.

Iml Photovoltaic Technology & Applications | 3 | ENE 334

Introduction to photovoltaic technology- Historysdlar electricity- current markets and industry
status- basic electrical theory and other consiaera necessary for solar electric systems-
Principles of solar cell operation- structure, &ieal and optical characteristics- equivalent ait-c
Crystalline silicon solar cells- Thin film techngies for PV- Energy production by a PV array-
Energy balance in staradlone PV systems- Standards, calibration and tesfi?V modules and
solar cells-PV system monitoring - Installation artitity-connected and off-grid Photovoltaic (PV)
systems- Electric load analysis- system and comgaresign and sizing- system sitting- shading-
electrical and mechanical system configurationetyatlectrical and building code compliance
supplemented with system installation.

£ Wind Energy Principles & Applications | 3 \ ENE 334
Introduction to power production from wind resowgcglistorical uses of wind resources- The
earth’s wind systems- Physics of wind power- Classion of wind turbines- Aerodynamics of
wind turbines- Analysis of wind turbines performantarge scale turbine farms- Wind energy for
water pumping-Commercial development- economicsnt@aance and environmental impacts.
Energy storage for wind energy systems.

4 Pumps and Compressors | 3 | ENE103

Pumps classification — Pumps arrangements — Ewdqustion — Effect of exit angle Losses
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Ppumps performance — Similarity — Pump selecti@avitation Thomas’s factor — Net positive suctionn
hhead — Pump control — Positive displacement pump®tary pump — Operation and maintenance -
Ttroubleshooting — Examples of industrial applicati Classification of compressors- Dynamicc
ccompressors Performance — Positive displacemenpmassors — Rotary compressors —Cooling andd
lllubrication of compressors — Sealing of compressoMethods of performance improving.
compressors Performance — Positive displacemenprassors — Rotary compressors — Compressor
Selection — Cooling and lubrication of compressef&ealing of compressors — Methods of performancee
liimproving.
| 5 WENEEEN HVAC Systems 3 ENE 302
~ Human comfort and psychometrics — moist air prégerand air conditioning processes — Load
components and calculation of HVAC loads - Desi@y é&nd design load criteria - Special
considerations f for dry and/or Humid climates ¥AC Equipment — Part load performance curves
— Ducting and piping — HVAC systems and applicagierControls and O&M strategies.
m Design of pipeline systems | 3 \ ENE103
Classification of pipes — Codes and Standardsectiini losses in pipe networks — Selection of
piping systems — Design Concepts — Installatiopijihg systems — Cost analysis — failure detection
— Water piping systems- oil piping systems— gagpigystems - Mechanical Irrigation system —
irrigation network control systems.

7 ENEEREN Fire Fighting 3 ENE328

What is the fire — What is the firefighting systenKnow How to read the arch drawings for
buildings — Classification of occupancies — Typesmrinkler systems — Design sprinkler system for
the buildings — Mechanical air foam system — Tweinynits systems — Wet-pipe sprinkler system —
Hydraulic calculations .

~ 8 ENI=ELN Environmental Impact of Energy System | 2 | ENE 206

Environmental effect assessment of energy systens& analysis — life-cyclassessment —
emissions from energy systems — emissions throagbus transport processes — global warming —
human health and ecological effects of toxic emissi- Relation between technology and
environmental problems — sustainable Energy systems

M Hydraulic & Neumatic Control Systems | 3 \ ENE103

Introduction to fluid power - Hydraulic principled=luid for hydraulic systems - Fluid control vasve
- Hydraulic pumps - Hydraulic motors - Auxiliary d¢hsaulic devices - Hydraulic circuits and
applications (hydraulic coupling and torque conwert... etc.) — air preparation and component —
Pneumatic circuits and applications — Basic eleaticontrol for fluid power circuits — Fluid logic
control systems. Two class periods and One threelab period.

i ENRTEN FVAC Loads 3 | ENE206

Introduction — Solar radiation — indoor and outddesign condition — external thermal loads —
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internal thermal loads — heat gain through air slucheat transfer through contact surfaces — agolin
load calculation method — refrigeration and airdibaning loads application.

m Vibration and Acoustics Control | 3 \ MDE305
Nonlinear Material Models, Nonlinear Analysis usifgngent & Secant Stiffness Techniques,
Nonlinear FE Modeling & Analysis of Structures, Nioear Deflections.

m Waste to Energy Conversion | 2 [ ==

Introduction and overvie- project implementation concepts — waste to entrgiynology — solid

/aste composition and quantit— waste flow control — selecting the facility stenergy and

1aterials market— permitting issues — procurement of waste to gngygtems — ownership and

nancing of waste to energy faciliti— operation and management of waste to energytiesil

M Hydrogen Technology 3 ENE 100

Knowledge of hydrogen chemistry — The hydrogen eaon— Basic chemistry of hydrogen and
hydrogen safety — Hydrogen production methods —étyeh production from natural gas — Water
electrolysis and chlor-alkali electrolysis — Hydenmgstorage methods — Hydrogen distribution —
Hydrogen uses — Hydrogen fuel cells, ICE, and gdsries.

=\ |=RSYE Design of Robots | 3 | MDES305

Automation- Robotics - Human interaction with rabetinfluence on society - Engineering careers
- Mechanical Gears and Energy Transfer - Energyeeldnism - Types of mechanisms — Gears -
Fischertechnik Parts and Programming - Systei@absystems - Automated systems
Open-loop systems- Closed-loop systems - Probtawirg) methods - Invention
Innovation - Experimentation - Troubleshootin§regramming- Research - Assembly.
m PLC Applications in Energy Systems | 3 \ ECE201
Introduction, driving logics, communication as wadl interfacing with other devices. Interfacing
with PLC, Plant development, other programs as megjiirements. PIC, interfacing with LCD
display, stepper motor driving, key pad scannimgl, ether devices interfacing applied to Energy
systems. Two class periods and one three- hoyrdebd.
M Special Course in Energy Systems | 3 \

~ 17 ENEZEN Optimum Control in Energy Systems | 3 | ENE 204

Introduction - Controllability, bang-bang principleinear time-optimal control- The Pontryagin
Maximum Principle - Dynamic programming - Game ttyeolntroduction to stochastic control
theory - Proofs of the Pontryagin Maximum Principle

Exercises

_ 18 AP Adaptive Control in Energy Systems | 3 | ENE 204

Introduction, Motivating Examples, Current statahaf art - Review of Lyapunov Stability Theory
Nonlinear systems and equilibrium points - Lineatian - Lyapunov direct method

LaSalle extensions - Barbalat Lemma and Lyapuri@/iiemma - Uniform Ultimate Boundedness by
Lyapunov Extension - Adaptive control architectureBasic concepts - Design approach: Direct \direct -
Certainty Equivalence Principle - Model Referenaaptive Control, (MRAC)

Augmentation of a nominal design - Using dynamiension - Adaptive backstepping .

Table (8): Applied Computer Scince Courses — Compsibry 9
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Programming Principles | 3 | |
Introduction to computers and computer programmisigg a selected programming language. Data
types — Mathematical statement — Conditional It&Stent — Go to statement — statement number
- use of data types and variables - programmimgrabconstructs supported by modern languages -
input/output - basic concepts of object-orienteagpamming —database fundamentals — tables (
fields — records ) — using object oriented prograngnianguage for building stock control program .

m Engineering Analysis and Computation 3 BSE 302
Roots of equations. Solution of nonlinear equations. Fourier approximation. Numerical
differentiation and integration. Numerical methods for solving both ordinary and partial differential
equations. Introduction to the finite e ement method. Engineering applications. Computer project.

3 ANSYS & SOLID WORKS Softwares | 3 | MDE102
Sudy and training on using ANSYS and Solid Works softwares.

Table (9): Applied Computer Scince Courses — Electe 6

[SFI[0¥W Data Analysis and Processing 3 ECE201
Database systems — relational database concepictusal query language (SQL) — database
management systems - Web and database linkindyadagtapplication development. Introduction to
Information systems. Workflow management. Compbitetworks - Client-server and peer-to-peer
architectures - Network topology. OSI 7-layer mod&@P/IP protocol: UDP and TCP, port
multiplexing, IP addressing and routing protocti¢ernet applications. Networking devices.

Computer Aided Design of Energy Systems | 3 | ENE456
Introduction - Energy Storage Elements - Perforredvletrics for Energy Storage Elements -
Energy Storage Elements - Energy Storage Systéhitecture of Electrical Energy Storage
Systems - Classification of Energy Storage Systerhgrid Energy Storage Systems — Motivation
and Principle - System Architecture - Hybrid Ene8jorage System - Design and Optimization -
Design-time Optimization - Runtime Optimization ylbtid Energy Storage System Applications -
Residential/Household Applications .Computer-aidedign of PV/wind hybrid system.

DataBase Design & Programing [ 3 ] |
The Entity-Relationship Model of a Database - Wisad Database? - Entities and Their Attributes-
Keys and Superkeys - Relationships Between Entitneglementing Entity-Relationship Models:
Relational Databases - Implementing Entities - enpénting the Relationships in a Relational
Database- The Library Relational Database - IndksF Null Values- Database Design Principles
— Redundancy- Normal Forms - First Normal Form ndtional Dependencies- Second Normal
Form - Third Normal Form- Database Queries - Quesmguages and the Relational Algebra -
Query Design - Query Types- Database Systemsatiaae Management Systems

__ 4 PEEMAN Programing with C++ Language | 3 ICT 001

Basics of C++ -Structure of a program Variables and types Constants- Operators- Basic
Input/Output- Program structureGontrol Structures Functions- Overloads and templates Name
visibility - Compound data typesAdrays - Character sequence®ointers- Dynamic Memory- Data
structures Classes Special membersFriendship and inheritance
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Table (10): Project and PracticalCourses — Compulsory 14
SN[=FEN Practical Training (Indoor) 3 ENE316

Practical training related to energy engineerinthemworkshops and labs of the faculty between the
second and third levels. Each student will makerapiete report and will be assessed by the
trainers.

Practical Industrial Training (Outdoor) | 3 | ENE316 |
The student should have at least 4 weeks outdamririg in any related industrial organization that
work in the energy engineering field. Between thiedt and the fourth levels students will spend
their summer vacation working in the energy industrEgypt or abroad gaining suitable industrial
experience. A complete account of the experiencepsrted, presented and assessed.

Graduation Project | 8 | ENE316 |

Project selection in the energy engineering fiellroject team management — Project tasks
organization — literature survey collecting — Pebjgystem design and manufacture — System test —
Results analysis — Project report writing — Propesentations ( for two consecutive terms)
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| PHASE OF EDUCATION | | FouNDATION | | FRESHMAN | | sopHomORE | | senior1 | | seniorn |
| TYPES OF EDUCATION | | GENERAL EDUCATION |
| ENGINEERING AND PROFESSIONAL EDUCATION

[T GENERAL COURSES DISCIPLINARY COURSES PROFESSIONAL COURSES
[ DESIGNCOURSE | . COREBASIC  |ARCHITECTURAL A ——

ENGINEERING DESIGN DESIGN DIGITAL THINKING AND DESIGN
| DiGITALEDUCATION |

DIGITAL APPLICATIONS

[EEE e BASIC THEORY ARCHITECTURE/DIGITAL THEORY AND APPLICATIONS
[_PRACTICAL COURSES | PRACTICAL/PROFESSIONAL APPLICATION
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Architecture and Digital Technology

PROGRAM MISSION

Program mission is to help prepare theoretical inyguwomputational research, digital design,
and technological investigation, advance reseanchignovative design practices in the natural
and built environments, as they intersect with psses of Planning/Urban Design and
Landscape using the up-to date tools and techniguasable in the market. To graduate a
professional uniquely capable of representing asponding to the challenges found at the
intersection of design culture, urbanization andremment.

OBJECTIVES

To prepare highly qualified architect who are cdpatf assuming professional careers and
pursuing graduate studies.

To conduct scientific research to expand knowledgike scientific and engineering fields, and
to find engineering solutions to problems facedbgiety.

To promote regional and international cooperatiath weputable universities throughout the
world.

NEW TOOLS OF THE PROGRAM

Digital Education

This curriculum is designed to help prepare the gexeration of architecture, engineering, and
construction management students for professioragtipe by exploring Building Information
Modeling (BIM) sustainable design practices alonghwntegrated project delivery (IPD)
concepts. Students and graduates can more fluedliigd and communicate, test and plan using
BIM models in an IPD framework

Virtual Reality Dome

Vision Dome that allow students and staff to creatial walkthroughs of buildings and urban
neighborhoods. People who stand inside these damsesmmersed by a computer-generated
world projected onto the curved dome.

E-Learning

Using Course Management System CMSs which is a apphications, meaning that they run on
a server and are accessed by using a web browseisefFver will be located in the university or
the department. Instructors and students can atlcessystem from any place with an Internet
connection.

At their most basic, CMSs give educators toolsreate a course web site and provide access
control so only enrolled students can view it. CM#Bs0 offer a wide variety of tools that can
make your course more effective. They provide ay @@y to upload and share materials, hold
online discussions and chats, give quizzes andegsywather and review assignments, and
record grades.
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Architecture and Digital Technology

Course Distribution:
1. University Requirements (Humanities and Skills)
A) Compulsory Courses: 14 credit hours

B) Elective Courses: Student should select 2 coussé} credit hours)

Course Code | Course Title Credit Pre-requisite
Hours
1 | HUMOO1 History of Engineering 2 | -
2 | HUMOO02 Technical English Language 1 A
3 | HUM101 Human rights 2 |
4 | HUM201 Technical Writing 2 |
5 | HUM202 Industrial and Engineering Legislation 2 | -
6 | HUM301 Effective & Oral Communication 2 | -
7 | HUM 302 Engineering Economics and Project 2 | e
Management
Total 14 |

Course Code| Course Title Credit Pre-requisite
Hours
1 | HUM102 Technical English Language 2 2 HUMOO1
2 | HUM103 Profession Relationships 2 [
3 | HUM104 Scientific Thinking 2 |
4 | HUM203 Environmental Sciences and Pollution 2 | -
5 | HUM204 Managing People and Organizations 2 | -
6 | HUM205 Negotiation Skills 2 |
Total 4

2. Faculty Requirements (Basic Sciences): 36 Crediburs distributed as follows:
A) Basic Sciences Compulsory Courses: 30 Credits

Course Code | Course Title Credit Pre-requisite
Hours
1 | BSE(O1 Engineering Drawing and Projection 3 e
2 | BSEO11 Engineering Mathematics (1) 3 | =
3 | BSEO12 Engineering Mathematics (2) 3 BSEO11
4 | BSEO13 Engineering Mechanics (1) 3 | e
5 | BSEO14 Engineering Mechanics (2) 3 BSEQ013
6 | BSEO15 Physics (1) 3 | e
7 | BSEO16 Physics (2) 3 BSEO015
8 | BSEO17 Chemistry 3 | =
9 |BSE118 Computer Aided Drafting 3 | e
10 | BSE119 Advanced Computer Application 3 | =
Total 30
Al |2l 118%xia
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B) Basic Sciences Elective Courses: Student showelect 2 courses (6 credits)

Course Code| Course Title Credit | Pre-requisite
Hours
1 |BSE1ll1ll Engineering Mathematics(3)-C 3 BSEO012
2 | BSE112 Physics (3)-C 3 BSE016
3 | BSE113 Engineering Mechanics (3) 3 BSE014
4 | BSE114 Applied Statistics in Engineering 3 | e
5 | BSE115 Modeling and Simulation 3 | e
6 | BSE122 Survey 3 | ==
| Total 6

3. Basic Engineering Sciences Requirements: 45 Ciietours distributed as follows:

Course Course Title Credit Pre-
Code Hours requisite
1 | AREN 101 | Theory and History of Architecture 3
2 | AREN 103 | Design Fundamentals | 3
3 | AREN 104 | Building Construction 4
4 | AREN 105 | Design Principles of Built Environment | 3
5 | AREN 202 | History of Architecture 3 AREN 101
6 | AREN 203 | Digital Drawing 3 BSE 118
7 | CIVL 201 | Materials and Methods 3
8 | PLNG 200 | Site Planning 3
9 | AREN 206 | Design Theory 3 AREN202
10| CIVL 202 | Structure Design and Programming 4 BSE119
: BSEQ014/
11| CIVL 301 | Structural Analysis 4 CIVL202
12 | PLNG 301 | Plantation & Materials 2 PLNG200
13 | ENGR 301 | Design for Renewable Energy 2 BSE115
14 | CIVL 302 | Structural Building Systems 3 CIVL301
15 | AREN 405 | Concept of Sustainability/LEED 2 ARE’(\)‘;fl*'
TOTAL 45
Al |2l 1194xia
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4. Program Requirements (applications, design & prects): 81 Credit hours distributed as
follows:
A) Compulsory Courses: 75 credit hours

Course Code Course Title Credit | Pre-requisite
Hours
1 | AREN 102 Architecture Studio | 4 BSEO001
2 | AREN 201 Design Fundamentals Il 3 AREN 103
3 AREN 204 Environmental Energies & Building Form I 3
4 | AREN 205 | Architecture Studio I 4 AREN 102
5 Digital Architecture Studio | 5
AREN 207 AREN 205
6 | AREN 208 Architecture Working Drawings 4 AREN 104
7 | AREN 301 Design Principles of the Built Environmentll 3 AREN201
8 | AREN 302 Advanced Visualization 4 AREN205
9 | AREN 303 Digital Architecture Studio Il 3) AREN 207
10 | AREN 304 Parametric Design 3
11 | AREN 305 Environmental Design & Building Form 1l 3 AREN204
12 | AREN 306 Digital Architecture Studio Il 3) AREN303
13 Advanced Working Drawing/BIM Systems 4
AREN 307 AREN 302
14 | AREN 401 Acoustic Systems in Buildings 3 BSE115
15 | AREN 402 lllumination Systems in Buildings 3 BSE115
16 | AREN 403 Graduation Project | 3 AREN305
17 | AREN 404 Advanced Landscape Design 2 AREN303,
18 | AREN 406 Digital Fabrication 4 AREN 305
AREN
19 | AREN 501 Graduation Project Il 6 401*,402*,403
CIVL 301
20 | MEDI 101 Digital Media/Studio 4 AREN 302
TOTAL 75

B) Program Applications and Design, Elective Course (6 Credits hours)

Course Course Title Credit | Pre-requisite
Code hours

1 AREN 501 | Architecture and Society 2 |

2 AREN 502 Environment and Sustainable | [ ==

Development 2

3 [AREN 503 | Solar Energy in Buildings 2 |

4 AREN 504 | Energy Conservation Analysis 2 |

S AREN 505 | Creativity and Innovation 2> |

6 |ARENS506 | Urban Geography 5 | e

7 | AREN 507 | Modern Construction Systems 2 |

Al |2l
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Computer Applications in Urban | | ==
8 ARG Planning and GIS 2
9 AREN 509 | Architecture Criticism 2 | =
10 [AREN 510 | Art and Architecture A
Total 6 6
Note AREN XXX* means course is co-requisite
Credit Hour Distribution CR Percentage
Total University Requirements 18 CR 10%
Total Faculty Requirements 36CR 20%
Total Basic Engineering Sciences 45 CR 25%
Total Program Requirements 75 CR 41.67%
Total Program Elective 6 CR 3.33%
Total Credit Hours of the Program 180 CR 180 CR
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Proposed Degree Plan by Semester
Foundation-37 Credits
Fall 19 CR
Term Course Course Title Credits rPergl-Jisi te Lecture | Tutorial
HUMO001 History of Engineering 2 1 2
BSEOO1 Engineering Drawing and Projection 3 1 4
BSEO11 Engineering Mathematics (1) 3 1 4
1 BSEO013 Engineering Mechanics (1) 3 1 4
BSEO015 Physics (1) 3 1 4
BSEO17 Chemistry 3 1 4
HUMZ201 Technical Writing 2 1 2
19 7 24
Spring 18 CR
Term Course Course Title Credits rPergt-Jisi te Lecture | Tutorial
HUMO002 Technical English Language 1 2 1 2
BSEQ012 Engineering Mathematics (2) 3 BSEO11 1 4
BSEO14 Engineering Mechanics (2) 3 BSEOQO13 1 4
2 BSEO16 Physics (2) 3 BSEO15 1 4
HUMXXX |Elective 1 2 1 2
HUMXXX  |Elective 2 2 1 2
BSEXXX | Elective 1 3 2 2
18 8 20
Sophomore-34 Credits
Fall 17 CR
Term Course Course Title Credits rPergt-Jisi te Lecture Tutorial
HUM101 Human rights 2 1 2
HUM301 Effective & Oral Communication 2 1 2
3 BSE118 Computer Aided Drafting 3 1 4
AREN 102 | Architecture Studio | 4 BSEO001 1 6
BSE119 Advanced Computer Application 3 1 4
BSEXXX | Elective 2 3 2 2
17 7 20
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Spring 17 CR
Term Course Course Title Credits Pre-_ : Lecture | Tutorial
requisite
HUM202 Indqstrlql and Engineering >
Legislation 1 2
HUM302 Eng. Economics and Project 2
Management 1 2
4 AREN 101 | Theory and History of Architecture 3 2 4
AREN 103 | Design Fundamentals | 3 2 4
AREN 104 | Building Construction 4 2 4
Design Principles of the Built 3 5 4
AREN 105 | Environment |
17 10 20
Junior-38 Credits
Fall 19 CR
Term Course Course Title Credits Pre-_ . Lecture | Tutorial
requisite
. AREN
AREN 201 | Design Fundamentals I 3 103 1 4
AREN 202 | History of Architecture 3 ?(I)?lEN 2 2
. AREN 203 | Digital Drawing 3 BSE 118 1 4
CIVL 201 | Materials and Methods 3 1 4
Environmental Energies &
AREN 204 Building Form | 3 2 2
AREN 205 | Architecture Studio Il 4 AREN
102 6
19 22
Spring 19 CR
. . Pre- .
Term Course Course Title Credits requisite Lecture | Tutorial
PLNG 200 | Site Planning 3 2 2
. AREN2
AREN 206 | Design Theory 3 02 5 5
Structure Design and
6 CIVL 202 Programming 4 BSE119 2 4
AREN 207 | Digital Architecture Studio | 5 AREN
205 2 6
AREN 208 | Architecture Working Drawings 4 AREN
104 2 4
19 10 18
s |2l 123%adia




daalinall cile ) alads A yall za) all Ay shaalls Auaigl) 48
ol alar Ayl
Senior 1-38 Credits
Fall 19 CR
Term Course Course Title Credits Pre-_ : Lecture | Tutorial
requisite
Design Principles of the Built AREN2
AREN 301 Environment Il 3 01 2 2
AREN 302 | Advanced Visualization 4 S‘SENZ 1 4
- : : AREN
7 AREN 303 | Digital Architecture Studio Il 5 207 5 6
AREN 304 | Parametric Design 3 1 4
BSEO014/
CIVL 301 | Structural Analysis 4 CIVL20 2 4
2
19 8 20
Spring 19 CR
Term Course Course Title Credits | T | Lecture | Tutorial
requisite
PLNG 301 | Plantation & Materials 2 gLNGZO 1 5
AREN 305 Environmental Design & Building 3 AREN2
Form Il 04 2 2
ENGR .
8 301 Design for Renewable Energy 2 BSE115 1 5
AREN 306 | Digital Architecture Studio Il 5 S\QF’QENB 5 6
Advanced Working Drawing/BIM AREN
AREN 307 Systems 4 302 2 4
CIVL 302 | Structural Building Systems 3 2 2
19 10 18
EWEANY PRV 1244580
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Senior 11-33 Credits
Fall 19 CR
Term Course Course Title Credits | T | Lecture | Tutorial
requisite
AREN 401 | Acoustic Systems in Buildings 3 BSE115
AREN 402 | lllumination Systems in Buildings 3 BSE115
: : AREN3
AREN 403 | Graduation Project | 3 05 1 4
AREN 404 | Advanced Landscape Design 2 8‘5 EN3 1 5
9 AREN4
AREN 405 | Concept of Sustainability/LEED 2 01*-
402* 1 2
- L AREN
AREN 406 | Digital Fabrication 4 305 5 4
AREN :
5XX Elective | 2 1 5
* co-
requisite = 10 18
Spring 14 CR
Term Course Course Title Credits Pre-_ : Lecture | Tutorial
requisite
AREN
401,402,
AREN 407 | Graduation Project Il 6 403 2 8
CIVL
301
10 . : . AREN
MEDI 101 | Digital Media/Studio 4 302 5 4
AREN :
5XX Elective Il 2 1 5
AREN :
5XX Elective IlI 2 5
14 16
TOTAL Credit Hours 180 CR
s |2l 1254
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COURSE DESCRIPTION

1. University Requirements (Humanities and Skills)
A- Compulsory Courses (18 Credits)

Course Code | Course Title Credit Pre-
Hours requisite
HUMO001 History of Engineering 2 | -

Definitions-history of technology and engineering iits different branches-historical
interconnection between science and technology-plesmon the development of different
engineering activities.
Course Code | Course Title Credit Pre-

Hours requisite
HUMOO02 Technical English Language (1) N
Introduction - characteristics of technical Englisimguage — revision of English grammar —
some styles of writing — characteristics of effeetisentences — common faults in writing
sentences - construction paragraph: main idea tasnchethods of presentation of main idea —
types of paragraphs — analysis of some technidéihgs in different engineering specializations
— translation..
Course Code | Course Title Credit Pre-

Hours requisite
HUM101 Human rights 2 | -
The rights at stake — Health and safety — EquahtyDiscrimination against women |—
Environmental Degradation — Indirect risks to tladesy and welfare of local populations| —
Record of continuing Human rights violations- Suggsion of protest — Case - examples.
Course Code | Course Title Credit Pre-

Hours requisite
HUM201 Technical Writing 2 | -
Techniques of report writing: organization - objees, background, method, results,
conclusions, appendices, etc..Achieving clarity andciseness. Writing steps — page design -
presentational aspects - figures, graphs, tabitesature references, etc - - Other forms| of
writing articles, letters, brochures, posters, Cats,
Course Code | Course Title Credit Pre-

Hours requisite
HUM202 Industrial and Engineering Legislation A
Industrial legislation — Characteristics of mantfiging — Industrial safety legislation — Labor
legislation — Insurance law — Environmental law iraRcial systems — Tax law — Differegnt
degrees of prosecution — Capital and small projacts the legal commitments — The legal

regulations for the workers in engineering projects

s |2l 1264aia
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Course Code | Course Title Credit Pre-
Hours requisite
HUM301 Effective & Oral Communication 2 | -

communication skills — The relation between humaativation and human behavior
communications — Encouragement methods to achiffeetige communication — effectiy
listening skills — effective oral skills — Oral cdaitvody langue analysis for dealers — predic
and brain analysis skills — Satisfaction and cocivig skills - Refuse and objection treatmen
solve different opinion problems.

n
e
ion
L to

Course Code | Course Title Credit | Pre-requisite
Hours
HUM302 Engineering Economics and Project 2 | -
Management

Part I: Industrial cost — Cost analysis and benef@apital investment cycle — deprecation
replacement- raw material optimization — technfealksibility study — performance evaluatior
case study. Part Il: The objective of this parbistudy the planning, control and managen
of projects at both the strategic and the operatidgvels. Students are expected to devg
conceptual and analytic skills in the following @asen project management: project nature

and
ent
2lop
and
use

the project life cycle; key roles and responsileifit(the client and the project manager); the
of mathematical models; network-based project mamamt methodology; time-scale plann
techniques; resource scheduling; modeling uncéytamnactivity durations; project cost cont
and time-cost trade-offs; use and evaluation ofiggtomanagement software from bot
theoretical and practical viewpoint- case study

ng
I
a

B-Humanities and Skills Elective Courses (4 creditours)

Course Code | Course Title Credit Pre-
Hours requisite
HUM102 Technical English Language 2 2 HUMOO1

Introduction - Exercises related to scientific to Development of student’s knowledge
language and ability for reading and understandimmhance the understanding abilities of

in
the

student and also of listening and speech abildfabe students — exercises on writing techn
topics — readings in scientific books — methodsezrch — technical writing.

cal

Course Code | Course Title Credit | Pre-requisite
Hours
HUM103 Profession Relationships 2 | -

Professional ethics in engineering- Relationshigwben the civil eng. and the cliern
Relationship between contractor and client (owiRelationship between contractor and ¢
engineer-Laws regulating the work at site-Builditeys: Establishment; Development

vil

Course Code | Course Title Credit | Pre-requisite
Hours
HUM104 Scientific Thinking 2 |

It emphasizes the unifying aspects of the scienéipproach to the study of nature and hur|nan

s |2l 12748
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behavior. About one-third of the course is devaied discussion of the nature of scient
inquiry and investigation. The course focuses anpflocess of fact identification and conc
formation and testing. In the remainder of the sewtudents are exposed to applications o
approach in various disciplines. The course setsesof the major concepts and theories
science into a broad historical, philosophical, anlfural context and traces the developmen
these theories and concepts to their present stEtisserves the double purpose of acquain
the students with the appropriate setting in whachiven idea gains relevance and expos
them to the evolution of current methods of invgedion.

fic

2t

[ the
of

t of

ting

5ing

Course Code | Course Title Credit | Pre-requisite
Hours

HUM203 Environmental Sciences 2 I —

Introduction to environmental sciences — Sourcesmfironmental pollution (Air, water, arn
soil) — Environment & Development — Environmentahsces project such as paving ro
improving water supplies & facility sustaining —d&uwation of environment effects for industr
projects — Laws and regulations of the environment.

d
ad,
al

Course Code | Course Title Credit | Pre-requisite
Hours

HUM204 Managing People and Organizations 2 | e

The aim of this course is to provide students \aithopportunity to solve practical manage
and organizational problems which an engineerkisl\lito meet in a work context. The cou
covers a framework for understanding the key elesehich contribute towards organizatiof
effectiveness, the importance of business stratffggtive work design, the impact of structl
and culture on organizational performance, andrtipdrtance of systems, skills, staff and sty

rial
'se
nal
Ire
e.

Course Code | Course Title Credit | Pre-requisite
Hours

HUM205 Negotiation Skills 2 |

Nature and objective of negotiation processes-gregn for negotiation processes-negotiat
systems- characteristics of the effective negatial@etection methods for the orientation
different negotiation process members- risk analysobstacles of the negotiation processg
writing the strategy of negotiation — finishing thegotiation processes and write down th

ion
of
DS —

v
1

-

negotiation results evaluation.

2. Basic Sciences Compulsory Courses (36 Credits)

Course Code | Course Title Credit | Pre-requisite
Hours

BSEO001 Engineering Drawing and Projection 3 | -

Drawing technology and skills, engineering operatie Projection theory: Projection of a poi
line, and plane simple bodies — Assisted projestionintersection of plans and surface
Unfolding body surfaces steel connections - Prilesipf architectural drawing.

nt,
S -
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Course Code | Course Title Credit | Pre-requisite
Hours
BSEO11 Engineering Mathematics 1 3 | -

Introduction to functions — inverse function — elntary functions — trigonometric and inve

se

trigonometric functions — exponential function -gdwithmic functions — hyperbolic and inverse
hyperbolic functions — limits — continuity — thetenmediate value theorem — the extreme value
theorem — derivative — applications on derivativenean value theorem — curve sketching —

convexity and concavity — extreme of functions pragimation of functions.
Indefinite integrals — methods of integration —inliéé integrals. The fundamental theory

of

calculus — improper integrals — I' Hopital rule-péipations on integration — areas — volumes of

solids of revolution — are length and areas ofa@$ of revolution — numerical integrator.

Course Code | Course Title Credit | Pre-requisite
Hours
BSEOQ12 Engineering Mathematics 2 3 BSEO11

Theory of equations — Matrices — Matrices and lirmastem — Determinants and linear systems

— Eigen values and eigenvectors — Applications atrioes and determinants —Sequences

and

series — Vectors — Polar, cylindrical and spherocadrdinates — Equations of the second degree
— Parabola — Ellipse — Hyperbole — Translation antdtion of axes — Equations of pairs of strict
lines — Equation of sphere and surfaces of revmtuti Equations of straight lines and planes in

space.

Course Code | Course Title Credit | Pre-requisite
Hours

BSE013 Engineering Mechanics (1) I

Static — Vectors Algebra and Applications — Resultand Moments of a Force Systen
Equivalent Force Systems — Equilibrium of ParticleSriction — Hinges and Pulleys —Center,

Gravity — Moment of Inertia — Product of Inertia Ment — Inertia Moment Transfer Theories —

Mohr's Circle.

Course Code | Course Title Credit | Pre-requisite
Hours

BSE014 Engineering Mechanics (2) 3 BSEOQ013

Kinematics of Particles — Coordinate Systems — &inand Curvilinear Motions — Relati
Motion Kinetics of Particles — Newton’s Laws of ktan — Constant and Variable Accelerati
— Applications — Work and Energy of Particles — Wand Kinetic Energy — Different Types
Energies — Power.

Course Code | Course Title Credit | Pre-requisite
Hours
BSEOQ15 Physics (1) 3

Properties of matter, physical quantities, unitsppperties of mech. and electric materig
gravitational field and its applications- fluid sta fluid dynamics — viscosity- elasticity- souf
waves- waves in elastic media- heat and heat dysanhieat transfer- molecular motion

e
on
of

\s-
nd
of
S.

gasses- first low of heat dynamics- entropy andsgend low of heat dynamics — application

s |2l 1294aia
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Course Code | Course Title Credit | Pre-requisite
Hours
BSE016 Physics (2) 3 BSEO015

Electricity and magnetism- Charge- Matter and eledield- Gauss law- electric Potentig
capacitors and insulating materials- current, tastee, and electric Field- magnetic field- Amj
law- Savart and biot laws- Faraday's law- magngiroperties of materials- Maxwell
equations- integral form- heat effect of currenptics- properties of optics- electromagne
waves - optical phenomena - deviation of opticgrans - lenses- optical fibers.

|
ber

tic

Course Code | Course Title Credit | Pre-requisite
Hours
BSEQ17 Chemistry 3

States of matter — solutions — phase rule — cheéregailibrium — electrochemistry — wat
treatment — building materials — pollution — otibeemical industries — mineral fertilizers. Dy
co lour and chemical constitution — polymers — swgal starch industries — petrol — chemica
semiconductors — oils, fats, soaps and detergents.

er
2S,
S —

Course Code | Course Title Credit | Pre-requisite
Hours
BSE118 Computer Aided Drafting 3

Introduction to engineering drawing- Architecturdtawing- Civil Drawing- Mechanica
Drawing- Auto Cad program. Drafting and editing coands. Three — dimensional drawir
Multi layer drawings. Sorting and editing.

g.

Course Code | Course Title Credit | Pre-requisite
Hours
BSE119 Advanced Computer Application 3

Application helping in design and decision makingriputer aided design applications rela‘ted

to professional practice includes-scripting, digi#édbles, data base formation.

B) Basic Sciences Elective Courses: Student showelect 2 courses (6 credits)

Course Code | Course Title Credit | Pre-requisite
Hours
BSE111 Engineering Mathematics (3) 3 BSEO012

Basic definitions of differential equations - Firstder differential equations - Engineeri

ng

applications - Second order differential equatiohBgher order differential equations - Laplace

transformation - Solving differential equations ngsiLaplace transformation - Systems
differential equations - Fourier Series - Partidledentiation - Maxima & minima of function
of two variables - Applications of partial deriwags - Directional derivative - Taylor theore
for functions of two variables - Double integraldrple integrals - Line integrals - Surfa

of
5
m
ce

integrals.
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Course Code | Course Title Credit | Pre-requisite
Hours
BSE112 Physics (3)-C 3 BSEO016

Waves and vibrations— Harmonic vibration— Geomregentation — Interference — Damgp
vibration — Fourier analysis of damped vibratioiypes of waves — Wave velocity — Veloc
of sound waves in fluids — Wave measurements — [@omdfect — Electromagnetic waves
Optics — Optic interference — Newton ring — Dewati— New concepts. Electro optid
phenomena — Laser — Applications of sound waveppliéations in construction evaluation

Course Code | Course Title Credit | Pre-requisite
Hours
BSE113 Engineering Mechanics (3) 3 BSEO014

Planar Kinematics of Rigid Body — Centroid and teeof Mass —Moment of Inertia — Kinetics

of Rigid Bodies (Force and Acceleration) — Kinetmk Rigid Bodies (Work and Energy)
Kinetics of Rigid Bodies (Impulse and Momentum) -edianical Vibrations

Course Code | Course Title Credit | Pre-requisite
Hours
BSE114 Applied Statistics in Engineering N

Sampling - Probabilities — Probability tables - Bam variables - The binomial and Poiss
models - Probability density functions - The unmfigrexponential and normal models- T|
central limit property - Reliability - Estimatindié expected time to failure and the haz
function-The Weibull model- The reliability of deds in series and in parallel- The expecta
and variance of the sum of two random variable- &awnce - Linear regression - Sampli
distributions - Maximum likelihood estimation -Tes for model fit - Confidence intervals af
hypothesis testing

Course Code | Course Title Credit | Pre-requisite
Hours

BSE115 Modeling and Simulation oC S e ——

ed

al

on
he
ard
tion
ng
nd

Introduction — Scaling and similarity criteria — B design and techniques — Mathemat
modeling - Finite element analysis and applicatidifseoretical principles of the finite eleme
method. Model generation, analysis and results-pastessing. Modeling and analysis of r
structural problems - Case study using software's.

cal
nt
cal

Course Code | Course Title Credit | Pre-requisite
Hours
BSE122 Survey <

Basic definitions. Units of measurements. Theorewbrs and basic principles of adjustme
Types of surveys, measurement of angles, distamugdeights, bearing and azimuth of a li

Differential, profile and cross-section levelingreas by coordinates and double meridi

method. Optical distance measurement: circular ecumvcalculation and lying out of circul
curves. Vertical curves; equal and unequal tangestabolic vertical curves. Traver

computation and adjustment

s |2l 13]14da
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3. Basic Engineering Sciences Requirements: 45 Cietdours

Course Code | Course Title Credit | Pre-requisite
Hours
AREN 101 Theory and History of Architecture 3

The architectural heritage of ancient civilizatiégyptian, Mesopotamian, Greek and Rom
and initiating the form concepts pertaining to thesultures. To study particular examp
examining the various factors affecting the evolutiof the built environment and ensui
architectural developments, the appreciation oftti®retical bases and architectural conc
underlying these accomplishments. The course atdodes field trips and applied studies.

an,
es
ng
epts

Course Code | Course Title Credit | Pre-requisite
Hours
AREN 103 Design Fundamentals | 3

The basic design concepts and vocabulary of aatbie viz. (depth, movement, balan
variety, harmony, contrast, ..etc.). Various desgljgments: point, line and plane; mass
space, color, ..etc. Balanced abstract arrangem&igiisnensional fields and the arrangemen
solids in 3-dimensional space.

ce,
and
t of

Course Code | Course Title Credit | Pre-requisite
Hours
AREN 104 Building Construction 4 | e

Building materials: (notation, terminology, propest potential) and the standard procedt
employed to achieve the optimum use of these nadderStructural systems used locally
(load-bearing walls, structural frames, mixed guiees) and the preparation of worki
drawings for designs utilizing local materials. twomprises excavations, preparation of ¢
foundations, walls and openings, floors, reinforcedcrete roofs, masonry in stone and cen
block and reinforced concrete, construction of masitypes of stairs, fences, thermal and w
insulation of buildings as well as expansion amdcstiral joints

ires
Z.
ng
site,
nent
ater

Course Code | Course Title Credit | Pre-requisite
Hours
AREN 105 Design Principles of the Built Environment | 3 | -

Focuses on how architecture creates environmentBving, working, and learning in varie
settings, and integrates architectural theory dingj technology and computation into the des
process. Projects develop advanced design skiiagéng program, site and form.

gn

Course Code | Course Title Credit | Pre-requisite
Hours
AREN 202 History of Architecture 3 AREN101

The ramifications and concepts underlying the a&echiral heritage ranging from the e

ly

Christian, Byzantine, Romanesque, Gothic erasutiirahe Renaissance and Classical Revivals
in Europe and USA. Various factors affecting theletion of the built environment, and the
ensuring of architectural developments. Exampleanaient buildings in these eras are studied
and analyzed to enhance the students ability toeate the theoretical bases and architectural
concepts underlying these accomplishments. Theseoalso includes field trips and applied

studies

EW PSRRI 132%4ada
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Course Code | Course Title Credit | Pre-requisite
Hours
AREN 203 Digital Drawings 3 BSE118
Course introduces students to digital media andapglication in architecture. Focus is pn

and 3D modeling using AutoCAD, and modeling, remigrand animation using 3D Studio

Max.

CIVL 201 | Materials and Methods [ 8 | ——

This course integrates the study of materials seiewith the applications of materials

enabling skill acquisition in the use of AutoCALR $tudio Max. Course introduces 2D draftj{g

in

construction. The course enables the student teeratahd the relationships between the

structure of a material, its environment and itggtal properties.

Course Code | Course Title Credit | Pre-requisite
Hours
PLNG 200 Site Planning 3 | e

History and applications of the process of landscafehitecture through studying the relevant

vocabulary, the topographic features of a site taedvarious ways of shaping and grading s
sites and the technology and method involved. Attanis paid to the local environment a
natural resources of the site, the local and redigagetation and various ways of looking af
it, and the way all these aspects influence bothlipuhealth and preservation of natu
resources.

Course Code | Course Title Credit | Pre-requisite
Hours

AREN 206 Design Theory 3 AREN202

A study of the mental processes which enable wsstwlize and form mental images based
our visual surroundings. Visual perception andapglications in design and architecture. T
study covers the perception of objects, shape, hdepid distance, perception of spa
orientation in space, visual illusion, visual orgation, the skilful handling of fluid architectur
space and the spatial effects of color, texturepattbrn.

uch
nd
ter
ral

on
"he
ce,

Course Code | Course Title Credit | Pre-requisite
Hours

CIVL 202 Structure Design and Programming 4 BSE119

Introduces the design and behavior of large-sdaletsires and structural materials. Emphas
the development of structural form and the prirespbf structural design. Presents des
methods for timber, masonry, concrete and stedleappp long-span roof systems, bridges, 3
high-rise buildings. Includes environmental assesgnof structural systems and materials
laboratory sessions, students solve structurall@nabd by building and testing simple models.

zes
5ign
and
In

Course Code | Course Title Credit | Pre-requisite
Hours

CIVL 301 Structural Analysis 4 BSE014/
CIVL202

Study the Different types of forces, the suppods dtatically determinate structures (Beal

ns,
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Frames, Trusses,...). Calculation of the intefoales and drawing the internal forces diagrams

are part of that course. An introduction for thiuence lines of the moving loads.

Course Code | Course Title Credit | Pre-requisite
Hours
PLNG 301 Plantation & Materials (Landscape) 2 PLNG200

This introductory course, will focus on the tradiital and innovative use of materials many
which offer more sustainable options. Students lgidirn construction methodologies and
layout, detail development, construction admintgirg cost estimating and specifications.

Course Code | Course Title Credit | Pre-requisite
Hours
ENGR 301 Design for Renewable Energy 2 BSE115

Energy use in buildings, policies, rules and retjores for energy conservation. Estimation
energy consumption and energy requirements in ipgéd Design criteria for energ

of
of

of
y

conservation in tropical countries. Computer sirmiafatechniques to study thermal performance

of buildings..

Course Code | Course Title Credit | Pre-requisite
Hours

CIVL 302 Structural Building Systems 3 CIVL301

Analysis of main techniques of construction; clasation and review of contemporary methd
used in manufacture of building parts and in eoectn site. Major building production tren
with regard to different production location andhriques such as; system building, compor
approach, building with modules and unconventi@aat-in-situ techniques.

ds
ds
ent

Course Code | Course Title Credit Pre-requisite
Hours
AREN 405 Concept of Sustainability/LEED 2 AREN401*-
402*

Presents thought processes and quantitative faolading life-cycle assessment (LCA) and {
LEED rating system, applicable to integrated/whHnidding design with the goal of minimizin
the waste of materials, energy, and water. Readilggdures, site visits, and assignme
encourage systematic thinking and interdisciplinasifaboration to make sustainable desig
reality. Includes a team project of students' obostich as a conceptual design of a sustair

he
g
nts
n a
able

new building, a "green" retrofit, or a comparativeA.
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4. Program Requirements (applications, design & prects): 81 Credit hours

Course Code | Course Title Credit | Pre-requisite
Hours
AREN 102 Architecture Studio | 4 AREN103

Basic concepts of elementary architectural design(proportion, scale, dimension, space and

spatial organization, mass, pattern volumes, fongti.etc.) in the design of simple spa

ial

arrangements of architectural volumes. Variousgteslternatives for the same problem through

stylistic manipulation of the mass with the aicadfition, subtraction, rotation, ..etc.

Course Code | Course Title Credit | Pre-requisite
Hours
AREN 201 Design Fundamentals Il 3 AREN103

Focuses on translation of conceptual strategidsrof and space into designs that engage |a
architectural issues— technological, social, caltur experiential and environment
determinants. Students work to integrate architectath program, structure, materiality a
site. Explores theories, practices, and emerging trantise fields of landscape architecture 4
urbanism, such as systemic design, landscape srbamngineered nature, drosscapes, u
biodiversity, urban mobility, mega regions, andamlagriculture.

Course Code | Course Title Credit | Pre-requisite
Hours
AREN 204 Design Principles of the Built Environment | 3 | e

Climatic elements which affect and interact witle thuilding and human being. The interact
between man and climate. Human thermal comfort irements. The interaction betwe
climate and building. Means of sun protection, reguents and importance of natu
ventilation shall be investigated. Thermal inswatrequirements and thermo physical propel
of building materials

rger
al

ind
rban

on
on
ral
ties

Course Code | Course Title Credit | Pre-requisite
Hours
AREN 205 Architectural Studio Il 4 AREN102

Establishing and presenting design concepts witlphaisis on architectural compositig

n,

function relationship, design unit, spatial andistural grid

Course Code | Course Title Credit | Pre-requisite
Hours
AREN 207 Digital Studio | 5 AREN205

Advanced projects in architectural design and during visualization. Introduces advang
visualization software and teaches explorationpaitial expressions in motion graphics forn
Students review and discuss selected literaturaratdrials on architecture and form.

Introduces topics in shape grammar theory and egapins. Includes an introductory compon

ed
at.

ent
mar

on shape grammars for students new to the areau$ss generalizations of the shape gran
formalism that provide alternative ways of compgtend representing designs. These incl
parametric grammars and parametric design, pagab@hmars, and color grammars.

ude
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Course Code | Course Title Credit | Pre-requisite
Hours
AREN 208 Architecture Working Drawings 4 AREN104

Introduce methods of preparing working drawing as pf building construction documents and

provides a hands-on experience in preparing suchrdents. The course will emphasize the juse
of computer in generating such drawings. Topicsbéo covered include working drawing
conventions, drawing organization, working drawaiglans, sections, elevations, and details.

Course Code | Course Title Credit | Pre-requisite
Hours
AREN 301 Environmental Energies & Building Form |l 3 AREN201

Presents concepts and methods for energy-effi@adt environmentally responsible buildipng
design. Topics include climate, thermal comfortathiows through building materials, natural
ventilation, passive, active and renewable eneggyems, and environmental implications|of
building. Emphasizes practical applications for ismmvmental design through analysis |of
precedent buildings and design projects.

Course Code | Course Title Credit | Pre-requisite
Hours
AREN 302 Advanced Visualization 4 ARENZ205

Introduces a visual-perceptual, rule-based apprdactiesign using shape grammars. Covers
grammar fundamentals through lectures and in-classrcises. Focuses on shape grammar
applications, from stylistic analysis to creatiwsin, through presentations of past applicatjons
and through short student exercises and projeceseRts computer programs for automating
shape grammars.

Course Code | Course Title Credit | Pre-requisite
Hours
AREN 305 Digital Architecture Studio Il 5 AREN207

Introduces advanced project sizes and topics afatlidesign and representation. These include
advanced parametric grammars and parametric dgmgallel grammars, and color grammarst

Course Code | Course Title Credit | Pre-requisite
Hours
AREN 304 Parametric Design 3 | -

Introduction to Parametric Design as a broad teoot, it usually refers to the automated
parameter-based generation of architectural elesnénorder to gain an understanding of what
parametric design means it is helpful to look briery at dentitions of —parametricl and —designl
independently. Parametric is a derivative of —parameterl which itself originates from the Greek
word Para, meaning a subsidiary or beside and me#&®s in to measure. In mathematic
parameter is defined as a quantity constant indke considered but varying in different cases'.

192
Q

Course Code | Course Title Credit | Pre-requisite
Hours
AREN 305 Environmental Energies & Building Form |l 3 AREN204

Examines both the structure of cities and ways ttaay be changed. Includes historical forces
that have produced cities, models of urban analysiatemporary theories of urban design,
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implementation strategies. Core lectures supplesdefity discussion sessions focusing|on

student work and field trips.

Course Code | Course Title Credit | Pre-requisite
Hours

AREN 306 Digital Architectural Studio |l 5 ARENS03

Advanced projects in architectural design and duming visualization. Introduces advanced

visualization software and teaches explorationpaitial expressions in motion graphics format.

Students review and discuss selected literaturavatdrials on architecture and form.

Course Code | Course Title Credit | Pre-requisite
Hours
AREN 307 Advanced Working Drawings/BIM Systems 4 AREN 302

Introduce methods of preparing working drawing as pf building construction documents and

provides a hands-on experience in preparing suchndents. The course will emphasize the
of computer in generating such drawings. Topicsbé& covered include working drawir

conventions, drawing organization, working drawaiglans, sections, elevations, and detail$

Introduction to BIM systems and engineering cooatlon between decipline.
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Course Code | Course Title Credit | Pre-requisite
Hours

AREN 401 Acoustic Systems in Buildings 3 BSE015

The course introduces theoretical foundations, egatpnal approaches, and design methoc
architectural acoustics (room acoustics, buildimpustics, noise control). Topics inclug

review of physical properties of sound, fundamentfl sound perception, prediction of ai

borne and structure-borne sound propagation, moistol, and relevant design methods.

sin
e:

Course Code | Course Title Credit | Pre-requisite
Hours

AREN 402 lllumination Systems in Buildings 3 BSEOQ15

The course will give a review in lighting desigraydighting and artificial lighting). Introducin
overview of modeling of the building and simulatiaf lighting. Concepts relating to th
simulation of daylight, sunlight and atrtificial hitjng in buildings. Use of on-market simulati
tools such as: Ecotect and Radiance software.

(@]

e

Course Code | Course Title Credit | Pre-requisite
Hours

AREN 403 Graduation Project | 4 AREN 305

Develop independent projects in the study of digitadia as it relates to architectural desi
Students propose a project topic using digital gtesool, modeling and visualization, moti
graphics, design knowledge representation and methegace. Understanding and training
design management and the practice of pre-desighest Emphasis is placed upon prog
development, response to contextual constraints deep involvement in articulating
complete program and pre-design document, reachingigh degree of practicality ar

gn.
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Course Code | Course Title Credit | Pre-requisite
Hours
AREN 404 Advanced landscape Design 2 ARENS303
This course is designed to introduce the aestleticfunctional basis for classifying landscape
plants and the requirements for their establishmemd development with emphasis |on
maintenance and management of turf grass, shmeles, hedges, boarders, and paved areas
Course Code | Course Title Credit | Pre-requisite
Hours
AREN 406 Digital Fabrication 4 AREN 305
With the increasing sophistication of CAD and ottesign software, there is now a wide array
of means for both designing and fabricating archites and its components. The proliferation of
advanced modeling software and hardware has enabthitects and students to conceive and
create designs that would be very difficult to dong more traditional methods. The use of
CAD technologies in the production of physical misd@rototypes and individual elementg is
increasingly widespread through processes such AB/@AM, CNC milling and rapid
prototyping. This translation of computer-generadath to physical artifact can also be reversed
with devices such as a digitizer, which tracesadbetours of physical objects directly into the
computer.
Course Code | Course Title Credit | Pre-requisite
Hours
ARENA401,40
AREN 407 | Graduation Project I 6 2,403,CIVL3
01
Amalgamating different types of knowledge acquiradthe previous into a comprehensive
design project. Continuation of senior project pamgming and transforming the program and
pre-design knowledge into a complete project thastrates a deep understanding of design as
an intellectual endeavor including a considerat@nsocio-cultural, formal, technical, and
contextual aspects.
Course Code | Course Title Credit | Pre-requisite
Hours
MEDI 101 Digital Media/Studio 4 AREN 302
Advanced projects in architectural visualizationthvan emphasis on the use of computer
graphics animation and video production media. Whdp introduces advanced visualizatjon
software and teaches exploration of spatial expmessin motion graphics format. Students
review and discuss selected literature and videenads on films.
B) Program Applications and Design, Elective Course (6 Credits hours)
Course Code | Course Title Credit | Pre-requisite
Hours
AREN 501 Architecture and Society 2 |
Approach to architectural thoughts from a philosophstand. The formation of theories (in
societies and their impact upon 20th century aechire. Study of modern theories |of
architecture (interactions between art and scienoban meanings, historical dimsions,
structures and buildings, quotations and simulatimong different architectural identities).
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Course Code | Course Title Credit | Pre-requisite
Hours
AREN 502 Environment and Sustainable Development 2 | -

The definition of the concept of sustainable depelent as modern directions of the
development and application in the 21 century - heaf providing suitable shelter for
communities - Urban management of human settlementsnsolidation of planning and
management for sustainable landuse - Encouragewegyd for public participation - role of
NGO's in enduring development - applications.
Course Code | Course Title Credit | Pre-requisite
Hours
AREN 503 Solar Energy in Buildings 2 | e
Available solar radiation, radiation on opaque drahsparent materials, theory, types, and
performance of solar collectors, energy storagmlar systems, solar water heating in buildings,
passive and active solar heating, design of sadatiing systems, solar cooling in buildings,
desiccant cooling systems, economics of solar systeomputer applications.
Course Code | Course Title Credit | Pre-requisite
Hours
AREN 504 Energy Conservation Analysis 2 | e
Energy conservation as a design determinant, enesgyin buildings design techniques|to
minimize energy consumption in building, mechanicahd electrical systems, energy
conservation standards & codes, computer modelsdtimating building energy consumptign,
computer-aided energy analysis and evaluation w#rradtive building energy conservatipn
measures (ECMs).
Course Code | Course Title Credit | Pre-requisite
Hours
AREN 505 Creativity and Innovation 2 | e
Introduction to creativity and creative problem v&of techniques, innovation strategiges,
collective thinking. Types of thinking convergediyergent. Creative mental abilities, whole
brain thinking. Group projects involve application§ brain storming, synetics, and delphi
techniques.
Course Code | Course Title Credit | Pre-requisite
Hours
AREN 506 Urban Geography 20 e
In-depth treatment of digital image processing andlysis operations. Integration of digital
image and map data in a GIS. Extensive practioalogses on digital image analysis systems
Course Code | Course Title Credit | Pre-requisite
Hours
AREN 507 Modern Construction Systems Y B
Advanced aspects of building construction and grbeiiding solutions, new technological
aspects of building structure and material: reicéor concrete, prefabrication, pre-cast concrete,
steel framing systems; innovative building envelgpstems: curtain walls, window walls,
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glazing and roofing systems; new industrializedhuods of designing and assembling buildin
Course Code | Course Title Credit | Pre-requisite
Hours
AREN 508 Computer Applications in Urban 2 | e
Planning and GIS

Computer aided planning processes, computer-basagraphic information handling--GIS a
desktop mapping technology; fundamental concepdssémicture of GIS in the context of oth
related disinclines such as cartography, remotsisg@and urban planning. Topics include ba
GIS concepts such as map characteristics, spatialrdodels, relational databases, and sp
analysis; sources of data, data quality and da¢aiv@shagement.
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Course Code | Course Title Credit | Pre-requisite
Hours
AREN 509 Architecture Criticism N

Introduction to the basics and fundamentals of isgctural criticism; discussion of the act
creating architecture and it's what and why’; resef architectural movements and the vari
directions of criticism they engendered; emphasiplaced on the conceptions of criticisn
different types and rhetoric's of criticism areadissed in detail, with a view to develop 1

of
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student’s ability to understand, analyze and imtrarchitectural works, as well as the meani
and intentions associated with them; ideological philosophical trends underlying selectg
architectural movements are cross-examined threatgitted examples

ngs
xd

Course Code | Course Title Credit | Pre-requisite
Hours
AREN 510 Art and Architecture 2 | e

Acquainted with arts that are involved in architeat works such as : all kinds of: mosai
stained glass, fresco painting, colored reliefs afiter techniques; research techniques
different ancient and modern architectural styfagalysis and assessment of color utilization
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building facades and building interiors
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