




Umm Al-Qura University
In 1949(1369H) King Abdul Aziz establishedthe Collegeof

Shari`a(IslamicLaw) in MakkahAl-Mukarramah,makingit the

first highereducationinstitutionin thecountry. It constitutedthe

kernel of Umm Al-Qura University and its most prominent

college. Henceforward,the establishmentof higher education

institutionscontinued. Among them,Umm Al-Qura University

is distinguishedby its uniquelocationin the Holy City, anditüs

academicreputationin thefields of Islamicstudiesandscientific

andapplieddisciplines.

Thereligious,historicalandcultural significanceof

the Kingdom of SaudiArabia gives it a leadingrole

amongthecountriesof the Islamic world. Millions of

Muslims flow to it to performthe Haj (pilgrimage)or

Umrahor visit themosqueof theProphet- peaceand

blessingsbeuponhim.Muslimsall aroundtheworldsay

theirprayersfacingtheholyKaübaof Makkaheveryday.

Commitmentto Islamandadherenceto IslamicShariüa

has always beencentral to the Kingdomüsdomestic

and external policies. Such commitment, however,

did not hamperthepersistenteffortsto build amodern

society that enjoys all the benefitsof contemporary

culture. Becauseof the wise governmentpolicy, the

Kingdomhasacquiredan authoritativeeconomicand

political statusthathasproduceda considerableeffect

on regional and internationaleconomyand politics.

Sincetheunificationof theKingdomunderthe

leadershipof King Abdul Aziz Bin Abdul RahmanAl -

Saudtremendousefforts havebeenexertedto effect

comprehensivedevelopmentof all aspectsof life in

the country. Enteringa new eraof rapid development

of the countryüsinfrastructureand economyin the

early1970s,SaudiArabiadevotedspecialattentionto

fostering higher education. Establishedin 1975, the

Ministry of HigherEducationembarkedonalong-term

masterplan to enabletheSaudieducationalsystemto

providethehighly trainedmanpowernecessaryto run

thecountryüsincreasinglysophisticatedeconomy.

In 1949King Abdul Aziz orderedtheestablishment

of the College of Shariüa(Islamic Law) to become

the first highereducationinstitution in thecountry. It

constitutedthe kernel of Umm Al-Qura University

andits mostprominentcollege. Henceforward,

The Development of Umm Al-Qura University



jumped to twelve, besidethe Institute for Teaching

Arabic for Non-NativeSpeakersandtheHaj Research

Institute.Lateron,acommunitycollegewasestablished

in Baha.

The University offers the Bachelors, Graduate

Diplomas,MastersandPh.D degreesin IslamicStudies,

ArabicLanguage,Education,SocialSciences,Applied

Sciences,Medicine and Engineering. Theeare about

30,000studentsin thecampusesof MakkahandTaif.

In 1986 the Custodianof the Two Holy Mosques

laid the foundationstoneof Al-üAbdiyahcampus to

continue the universityüseducational progress in

Makkahandmeettherising demandof theincreasing

numbersof students. In 1995TheCollegeofShariüaand

Islamic studies,the Collegeof Arabic Languageand

the Collegeof Engineeringand Islamic Architecture

beganthegradualmoveto thenewcampus,followed

by theCollegeof MedicineandMedicalStudieswhich

wasestablishedby a royal decreein 1997. Currently,

the establishmentof higher education institutions

continued. In 1952 the TeachersüCollege was

established,followedbyKing SaudUniversityin 1957

-the first of eight major universitiesin the Kingdom.

Among theseuniversities,Umm Al-Qura University

is distinguishedby its unique location in the Holy

City andthegoodacademicreputationin the fields of

Islamicstudiesandothermodernscientificandapplied

disciplines.

Umm Al-Qura University has developedthrough
threehistoricalphases:

The first phase ( 1949-1971:(

The startwasin 1949whenthe Collegeof Shariüa

wasestablished,followed by the establishmentof the

TeachersüCollege In 1952 which continued until

1959 when the College of Shariüatook the

responsibilityof teachersüpreparationandbecamethe

Collegeof ShariüaandEducation. In 1962theCollege

of Education was establishedas an independent

college.

therearethreecampusesin Makkah. Thefirst campus

is in Aziziyah, housingthe universityadministration,

the supportingdeanships,the Collegeof Community

Service and Continuing Education, the Institute of

Scientific Research,the Custodianof the Two Holy

MosquesüInstitutesfor Haj Research,andsomeother

colleges. The secondcampusis in Al-Zahir, housing

the Deanshipof Girls UndergraduateStudiesand its

facilities,andthethird oneis thenewcampusof Al -

üAbdiyah. Thereis anothercampusin Taif embracing

the Collegeof Educationand the Collegeof Natural

Sciences. Besideawardingacademicdegrees,Umm

Al-Qurauniversitygivesaspecialattentionto research

andpublicationandcommunityservice. TheUniversity

is playinga significantrole in thesefields.

The second phase (1971-1981):

In 1971 the Colleges of Shariüaand Education

becamepartof King Abdul Aziz University in Jeddah

andconstitutedits branchin Makkah. TheCollegeof

Educationin Taif wasestablishedtowardsthe endof

this period, followed by the establishmentof other

academicdepartmentsandcenters.

The third phase (Umm Al-Qura University):

TheUniversityof Umm Al-Qurawasestablishedin

1981 by the royal decreenumber39 on 301981/7/ .

Duringthefirst decadeof thefifteenthHigri centurythe

Collegesof Daüwa(Call to Islam),Arabic Language,

Applied Sciences,Social Sciences,Engineeringand

Islamic Architecture were established,beside the

Collegeof Educationin Taif which wasestablishedin

1981. By theestablishmentof theCollegeof Medicine

andMedicalSciencesin 1997in Makkahandlater in

Taif, and the establishmentof the Collegeof Natural

Sciencesin Taif andthecollegeof CommunityService

andContinuingEducationthenumberof colleges



The Objectives of the University
The existenceof Umm Al-QuraUniversity in the Holy City of Makkah

givesit adistinguishedcharacterasanacademicinstitutionthatservesIslam

andcontributeto thedevelopmentof humanresourcesandtheprovisionof

servicesat thelevelsof boththepublicandprivatesectorsin thelight of the

requirementsof the comprehensivedevelopmentplansof the country. The

majorobjectivesof theUniversityassetby theCouncilof MinistersDecree

number190on211981/7/ includethefollowing:

Å Provision of higher education and graduate

studiesto enablecitizens to contribute to the

developmentof their country in the light of

Islamicprinciplesin thefollowing fields:

Å Islamic studies

Å Natural and appliedsciences

Å Humanities, social sciences andlanguages

Å Contribution to enhancement of scientific

researchbyconductingandencouragingresearch

andestablishingresearchcenters,andsuggesting

meansfor provisionandsatisfactionof present-

dayneeds.

Å Preparation of specialized scientists andteachers

Å HelpingotherIslamicsocietiesin thespecialized

educationof their citizensin the different fields

of knowledge.





Islamic Architecture Dept.
The Department of Islamic Architecture was the first

departmentin the collegeandoneof its ambitiousdepartments,

which participatesin developinghumanresourcesqualified to

constructour nation. The departmentfocuseson teachingthe

art and scienceof forming the constructionalenvironmentthat

contributesto theprosperityandwelfareof humanlife. Thistakes

placein compliancewith theteachingsof theQurüanandSunnah

regardingall constructionalaspects,and that is the basisof all

curriculaandsubjectsof thedepartment.

Objectives:

Å Qualifying a generation of architects and

plannerswho are fully awareof the teachings

of the Islamic Shareeóahin such a way that

enablesthisgenerationto undertakethemission

of designingcitiesandbuildingsfit for Muslim

communities.

Å Promotingthe professionof constructionand

planning in Islamic countriesby adoptingthe

call for applyingandrevivingtheprinciplesand

objectivesof Islamicarchitecture.

Å Encouragingactivities of writing, translation,

andacademicresearchon Islamic heritageand

modernproblems.



Equipments andResources:
TheIslamicArchitectureDepartmenthasanumberof resources  

helping in research and trainingpurposes.

Research and Library Unit

This unit wasestablishedto supportscientificresearchin thedepartmentandit benefitsthefaculty staff

andpostgraduatestudents. It wasalsoestablishedto find out solutionsfor theproblemsof constructional

environmentbasedon scientific research. It is a known fact that any investigationor researchmust go

throughsuccessivephasesto beworthyof beingpartof trueknowledge.



Vocational WorkshopsUnits
Developinglocal resources,methodsof construction,andbuilding-relatedprofessionsrepresents

an integralpartof the local constructionactivities. It is impossibleto studytheprofessionalcontent

of any field of the constructionalenvironmentaway from thesedimensionsthat are relatedto the

building industry.

Vocationalworkshopsincludea carpentryworkshop,wherethe studentlearnshow to dealwith

wood as an importantbuilding material. Wood is particularly importantas it is usedfor various

purposes,includingbuildingstructure,skylights,doors,windows,andfurniture.

Moreover,internaldecoratorsusewoodamongseveralmaterialsto designsuitablefurnitureand

optimize the utilization of availablespace.

Vocational workshopsalso include a building workshop,where the studentlearnsthe various

building techniques,andthewayof usingblocksandbricksin building internalandexternalwallsas

well asthevariousmethodsof insulation.

As to the metalsworkshop,it developsthestudentüsvocationalproficiencyandteacheshim the

methodsof usingaluminumandiron to form architecturalelements,suchasdoorsandwindows,that

aresuitablefor thelocalenvironment. Thereis alsoaceramiclaboratory,whichacquaintsthestudent

with thewaysof makingceramic,asit is animportantmaterialin finishing.

Environmental Laboratory

This laboratoryis equippedwith severalapparatusesthatareusedin studyingthethermalbehaviorand

measuringhumidity insideandoutsidebuildings. In line with theimportanceof environmentalresearches,

which aredirectly relatedto the comfort of peoplein their dwellings,the environmentallaboratorywas

equippedwith severalapparatusesfor thefollowing measurements:

Å Measuring heat and humidity continually over days, months andyears

Å Measuring the intensity of sunrays and the angle of incidence in differentlocations

Å A planetarium that familiarizes the student with the fall of rays and the formation of shade and  

shadowspractically

Å Measuring air speed and direction and studying its connection with the thermalbehavior

Å Measuringair speedandbehaviorbetweenbuildings in the constructionalenvironmentusingthe

çwind tunnelè, in addition to knowing the process of wind pressure on different parts of buildings,  

which it may endanger the structuralframe

Å Measuring thermal conductivity of the different building materials in the presence of modeling and  

thermalsimulationdevicesthatshowsthermalconductivityin differentenvironmentalcircumstances

Å Measuringheat transferinside and outsidebuildings throughthermal analysissystemsthat are

designed for buildings



SoundLaboratory

Thislaboratoryfocusesonacquaintingthestudentwith thephysicalcharacteristicsof soundundervarious

environmentalcircumstances. Dueto theimportanceof studyingsoundinsidebuildings,especiallywhere

meetingsandlecturesaredelivered,this laboratorywasestablishedto achievethefollowing objectives:

Å Teaching the student how to measure sound at different distances from thesource

Å Knowing the physical behavior of sound in variousenvironments

Å Studyingthephenomenaofsoundreflectionandabsorptioninadditiontoidentifyingthecharacteristics  

of materials that reflect or absorbsound

Å Training the student on making a sonic map of different spaces over theday

Å Simulating and finding solutions for noise problems in areas near airports, factories, andhighways

Å Identifying andfinding solutionsfor problemsof vibration insidebuildingsandtheir effecton the

structural frame and comfort

Light Laboratory

This laboratoryis equippedwith severalapparatusesthatacquaintthestudentwith light andits

characteristicsandbehaviorin differentenvironmentsandunderdifferentconditions. In addition,the

laboratoryenablesthestudentto definetheconceptof illuminationandlighting andthetechniques

of using light in designto optimize the internalandexternalutilization of availablespace. This

laboratoryservesthefollowing activities:

Å Measuring lighting intensity in different locations inside and outside thebuilding

Å Acquaintingthestudentwith thecharacteristicsof naturalandartificial lighting in different

environments

Å Developingspeciallightingcriteriafor thelocalenvironmentsuchasdevelopingtheçnatural

lighting factor

Å Determiningqualityandquantityof lightingneededfor differentspacesaccordingto thetype  

of use.



PhotographyLaboratory
This laboratoryis equippedwith traditional and digital camerasof various sizesin addition to a

developmentlaboratory. This givesthefaculty members,students,andemployeesof thedepartmentthe

opportunityto usetheseequipmentsin taking anddevelopingphotographsandslides. Thesematerials

arevery importantto thearchitectastheyshedlight on constructionin differentphasesfrom designto

implementation.

Construction Laboratory

Undoubtedly,thetheoreticalsubjectsof constructionarenotenoughto makestudentsunderstand

many of the structuraltermsand concepts. Thus, this laboratorywas establishedto solve this

problemandto acquaintthestudentwith structuralproblemsandmechanismsof forcemovement

within thestructuralframe. Furthermore,the laboratoryaimsatachievingthefollowing objectives:

Å Acquaintance with mechanisms of force movement within various structuralframes

Å Measuring the amount and direction of forces on varioussurfaces

Å Acquaintingthestudentwith theconceptof simpleandcontinuousbeams,one- andtwo-way  

slabs, and strainingjoints

Å Acquaintingthe studentwith iron structuressuchas trussesandspacetrussesandhow to

measure the forces on them

Å Acquainting the student with methods of measuring pressure, tension, and moments on  

different parts of the structuralframe.

Modeling Workshop
Any architecturalor planningwork shouldberepresentedasa 3D scalemodelto reflecttheproposed

designbeforeimplementation. This worshiphelpsin thatregardby makingscalemodelsof theprojects

proposedby the departmentor its studentsusingits equipment,including cutting andforming tools to

build thescalemodelsrequiredfor variousprojects.

Computer Laboratory
This laboratoryprovidesthe studentswith an opportunityto learn varioustechnologicalskills and

developarchitecturaldesignandconstructionalplanningthroughlearningcomputer-basedarchitectural

drawingprogramssuchasPhotoShop,3D, AutoCAD andsimilar specializedprogramsin additionto the

variousmethodsof presentation.





Civil EngineeringDept.
TheDepartmentof Civil Engineeringwasinitiatedin 1407AH

as thecollegeüsthird department(precededby the Department

of Islamic Architectureand the Departmentof Electrical and

ComputerEngineering).

This departmentwas establishedto participatein satisfying

theKingdomüsneedfor civil engineersaspart of its ambitious

plansto keepup with the ongoingconstructionaldevelopment.

Specifically, the departmentaimsat providing Makkahand the

neighboring areas with qualified civil engineerswho have

studiedin thesameenvironmentsothat theyknow its needsand

participateeffectivelyin its development.

The program aims at acquainting the student with his

environmentandqualifying him to satisfyits engineeringneeds

anddevelopscientificsolutionsfor Holy Makkah,wherehundreds

of thousandsof Muslims come annually to perform Hajj and

Umrah.

Vision

Thevision of theDepartmentof Civil Engineering

at Umm Al-Qura University is to be a recognized

and respecteddepartmentin SaudiArabia, the gulf

countries and worldwide for its contributions to

improve the civil infrastructureof the holy city of

Makkah and the kingdom of Saudi Arabia through

research,educationleadingto bachelors,mastersand

PhDdegreesandcontinuingeducationfor practicing

engineers.

Mission

The missionof the Civil EngineeringProgramis

to provide the studentswith high-quality education

andtrainingrequiredfor thestudentsto fully develop

theirprofessionalqualitiesandskillsascivil engineers

andto developtheir personalpotentialto thegreatest

extent possibleto be able to pursuehigher studies

andresearchto servetheholy city of Makkahwith its

particularengineeringneedsdueto thepilgrims, and

the SaudiArabian societyat large. In particular the

missioninvolvesthefollowing:

1. Providing a multidisciplinary curriculum for

thestudentsthat is fundamental,yet broad and

flexible, to producegraduateswho are well-

grounded in mathematical, scientific, and

technicalknowledge

2. Training the studentsduring their educationto

analyze,evaluate,anddesigncivil engineering

systems



Objectives

Å Developing the studentüs comprehensionof

Islamic traditions and his adherence toIslamic

morals in practicing theprofession.

Å Acquiring the basic sciences and engineering  

sciences that are necessary for developinga

strong scientific background for additional  

specializedstudies

Å Developing the studentüs abilities to apply the  

acquired academic knowledgepractically

Å Acquiring leadership competency and skills of

engineering businessmanagement

3. Enabling  

effectively

4. Providing

the students to communicate

meaningful opportunities for

undergraduate research

5. Producing graduateswith understandingand

appreciationfor globalandsocietalissuesfor a

career path toward leadership in industry,

government,andacademia.

The missionof the Civil Engineeringdepartment

includes striving for highly qualified faculty,

technicians, laboratory equipments, information

resourcesandlearningfacilities, to facilitateresearch

activitiesandtokeepitsstudentsup-to-datewith recent

developmentandadvancesin scienceandtechnology

throughgreatercooperationandinvolvementwith the

localindustrialactivities. Besideits scientificmission,

the departmentis keen to emphasizeon the ethical

qualitiesfor its graduates

Outcomes
TheCivil Engineeringprogramoutcomeis asfollows

in accordancewith the ABET EngineeringProgram

LearningOutcome:

1. An ability to apply knowledgeof Mathematics,

ScienceandEngineering

2. An ability to designandconductexperiments,and

to critically analyzeandinterpretdata.

3. Anability todesignasystem,component,orprocess

to meetdesiredneedswithin realistic constraints

suchaseconomic,environmental,social,political,

ethical, health and safety, manufacturability,and

sustainability

4. An ability to function in multi-disciplinaryteams

5. An ability to identify, formulate and solve

engineeringproblems

6. An understandingof professional and ethical

responsibility.

7. An ability for effectiveoral,writtenandgraphical

communication

8. Thebroadeducationnecessaryto understandthe

impact of engineeringsolutionsin a global and

societalcontext

9. A recognitionof the needfor, andan ability to

engage in life-long learning

10.A knowledge of contemporaryissues

11.An ability tousethetechniques,skillsandmodern

engineering tools necessaryfor engineering

practice



numerous  

laboratory

Equipments andResources:
The departmenthas equipmentsand resourcesthat

support the educationalprocessin it and allow the

students to conduct laboratory experiments,which

representanintegralpartof thecurricula.

These laboratories are equipped with  

laboratory apparatuses.Each semester,

experiments are conducted in these laboratories

accordingto itemsof thestudyplan. In addition,students

alsousethelaboratoriesto conducttheexperimentsthat

theyneedin theirgraduationprojects.

In additionto a numberof serviceprogramssuch as

AutoCAD. The studentsuse these programs in the

variousareasof civil engineeringandfaculty members

usethemalsoin research.

Computer Laboratory

Thecomputerlaboratoryis equippedwith many

computersandprintersto train studentson using

computersin drawing,printing,and graduation

projects in addition to learning computer-

programminglanguagessuch as çFortranèand

conductingthe applicationsthat are requiredfor

someof thedepartmentüscourses.

Asphalt Laboratory

This laboratory has the necessaryequipment and

apparatusesfor conductingtherequiredtestsfor designing

asphaltmixtureandtestingthebasicasphaltcharacteristics

suchaspenetration,flexibility andliquidity.Thislaboratory

is also usedin testing aggregatespecifications(such as

specificgravity, sieveanalysis)andmeasuringstrengthof

theasphaltmixture(MarshallStabilitytests).



Soil MechanicsLaboratory

Thislaboratoryis usedin conductingexperimentsof theSoilMechanics

(1) & Soil Mechanics(2) courses. Theseexperimentsacquaintthestudent

with the engineeringcharacteristicsof soil andwaysof improving them

throughconductingvariousstudiesandexperimentssuchaswatercontent

measurement,soil mechanicalanalysis(Sieve Analysis), classification,

permeability,soil integrity,plasticlimit, liquid limit, directshearresistance,

soil bearingcapacity,differentsoil stabilizationmethods,etc.

Hydraulics Laboratory

It is oneof the laboratoriesof the Departmentof Civil Engineering

whereexperimentsof thesubjectsofçfluidmechanicsèandçhydraulicsè

are carried out. Here, studentsare trained on conductinglaboratory

experimentsontheengineeringcharacteristicsofwatersuchasmeasuring

hydrostaticpoweron platesand gates,measuringthe speedof water

flow in pipes,andmeasuringthesmalldifferencein thedifferentjoints,

measuringfriction loss. Studentsalsostudythedifferenttypesof pumps

andwaysof connectingthem(in seriesor parallel). In addition,they

alsostudywaternetworksandflux surfacemeasurement,measurement

of drainagein opencanals(measurementsof the hydraulic jump) and

effectsof thewaterbedinclinationandshapeonwatersurface.



ConcreteLaboratory

This laboratoryis equppedwith apparatusesthatarenecessaryfor conductingsomeexperiments

onaggregate,cement,dry concrete,andwetconcrete. Thelaboratoryis usedby studentswhostudy

thesubjectof ConcreteTechnology,andotherstudentswho useit in their graduationprojects. The

laboratoryüsequipmentincludes:

Å Electronic apparatus for crushing concrete samples (to measure pressure andbending)

Å Concrete permeability measurementapparatus

Å Machine for measuring air content ofconcrete

Å Machine for capping concrete cylinders with sulfur

Å Treatment room for samplepreservation

Å Concretemixer

Å Los Angeles Abrasion aggregate-testingmachine

Å Sieves shakingapparatus

Å Dry concrete linear change measurementapparatus



Materials Laboratory

This laboratoryis usedto carry out experimentsof the Materials course,which aims at

acquaintingstudentswith thecharacteristicsof differentmaterialsandtheircomponentsespecially

mineralsandiron in particular,becauseit is frequentlyusedin construction.

Thissubjectacquaintsstudentswith themineralüsatomicstructure,andthengoesontoacquaint

themwith theatomicdimensionmeasurementinsidea singlecrystal. This takesplacethrough

someexperimentsrelatedto atomicconstructandby usingexplanatorydevicesdepictingthe

actualstructureof thecrystalsin additionto microscopicmethodsto identify characteristicsof

the different materialsand mineralsafter the processesof polishing and softeningthat are

necessaryfor themicroscopicinspection.

Thestudentalsolearnshowto identify thephysicalcharacteristicsof mineralsandthedesired

mechanicalcharacteristicssuchas hardnessand elasticity at variousdegreesand conducting

tensiontestsusingtheuniversaltensiontestapparatusto ensureaccordancewith specifications.

Moreover,detailedstudyof steelingot, which is usedin mostfields of construction,inspecting

its factorsof antirustanticorrosionto beusedin constructionwith thedesiredcharacteristics.



Laboratories of PlaneSurveying

and Photogrammetry:

The survey laboratoryis equippedwith the traditional surveyapparatusessuch as robes,

cadastralcompass,anddigital andlasertheodolites. It alsohasmodernsurveyapparatusessuch

as integratedmeteorologicalstations,electronicdistancemeasurementapparatusesand GPS

apparatuses. The laboratorytrainsstudentsof thedepartmentsof civil engineeringandIslamic

architectureon the appliedpart of the Surveycourse. Theseexperimentsinclude training the

studentson measuringlongitudes,verticalandhorizontalangles,makinglinear,horizontaland

gridbalancestomeasureheightof thedifferentpoints,anddrawinglinearsectorsandtopographic

maps.

Moreover,studentsare trainedon defining the line direction and coordinatesof a local or

internationalcoordinatesystemandmakingsurveymapsof acertainarea.

The departmentalsohasa photogrammetrylaboratoryequippedwith a stereoscope. In this

laboratory,studentsare trainedon experimentsof Survey(2) course,including stereoscoping,

measuringheightbasedon pictures,producingmosaics,andmeasuringcoordinatesbasedon

picturesandturningtheminto landcoordinates.





Foreword
The departmentof MechanicalEngineeringwasestablishedin 1407

H (1987) in theCollegeof EngineeringandIslamicArchitecture,which

hasover18 membersof academicstaff in thedepartment,supportedby

dedicatedadministrationandtechnicalteams.

The departmenthas over 500 undergraduatestudents,and offers

undergraduatecoursesin bothPowerandProductionEngineering. There

is also the opportunity to enhancethesedegreecourseswith market

demandsas electivecoursesto adaptthe requirementsin someother

particularareasof careerchoices.

Therangeof ourundergraduateprogramscoversall areasof mechanical

engineering,with particularfocuson thespecializedneedsof industries.

It is ouraimto prepareourstudentsto excelin all importantareasof our

profession,suchas designsystems,power generation,manufacturing,

CAD/CAM, air-conditioning,waterdesalination,andenergymanagement

amongothers.

Dr. HamzahA. Alharthi

Department Chairman

Our graduatesare held in high regard by the

industry. As a result,the studentsfind rewardingjobs

in variousengineeringdomains,in large,mediumand

small scalecompaniesof the privatesector,as much

asexcellentpositionsin powerplants,waterresources

management,oil and petrochemicalrefineries,of the

public sector. Consequently,we havea commitment

to provide the undergraduatesthe stateof the art of

knowledge. Therefore, they are guided throughout

their coursesby personaltutors and are taught by

experiencedanddedicatedstaffs.

It is our primary mission to always prepareand

improveour undergraduateprogram,in orderto bring

our studentsup to the stateof art in the development

of engineeringindustryandcareer. The departmentis

fastgrowing,with aplanto offer postgraduatestudies,

Masterof Sciencein MechanicalEngineering. Also,

we plan to apply for accreditationof our Bachelor

degreeprogrambyABET.

Our vision is to achievedistinction, integrity and

excellencemeasuredin all our activities. We are

dedicatedto provide a truly outstandingeducation

opportunitythrougha properbalanceof high quality

undergraduate,post graduateand researchprograms.

Our goals include improving our undergraduate

technical knowledge by continuously upgrading

teachinglaboratoriesand workshops,enhancingthe

quality and reputationof our researchactivities, so

that we becomenationallyand internationallyknown

for partnerships with government agencies and

industriesandotherInstitutionof higherlearning.

Dr. HamzahA. Alharthi

Department Chairman



Vision

Generate and promoteknowledgeand learning

nucleusfor themechanicalengineeringdiscipline

to contribute nationally and internationally in

engineeringandsocialdevelopment.

Mission

Providing highly qualifiedmechanicalengineers,

inspiredwith Islamic and ethical values,capable

of masteringmajor roles in industry as well as

conducting advanced scientific research. In

addition,providingfaculty with meansto develop

their intellectual capacity through teaching,

researchandinteractionwith society.



Outcomes

The units of knowledgeor skill that eachstudent

graduatingwith a B.Sc. degreewithin theMechanical

EngineeringProgramis expectedto havein order to

satisfytheprogrameducationalobjectivesare:

a) anability to applyknowledgeof mathematics,

science, and engineering;

b) an ability to design and conduct experiments, as  

well as to analyze and interpretdata;

c) an ability to design a system, component,or

process to meet desiredneedswithin realistic

constraints such as economic,environmental,

social, political, ethical, health and safety,

manufacturability,and sustainability;

d) an ability to function on multidisciplinaryteams;

e) anability to identify, formulate, and solve  

engineeringproblems;

f) anunderstandingof professional and ethical  

responsibility;

g) an ability to communicateeffectively;

h) thebroadeducationnecessaryto understandthe

impact of engineering solutions in a global,

economic,environmental,andsocietalcontext;

i) a recognition of the need for, and an abilityto

engage in life-long learning;

j) a knowledge of contemporaryissues;

k) an ability to use the techniques,skills, and

modern engineering tools necessary for

engineeringpractice.

Objectives

Provide mechanical engineer professionalswith breadth of

knowledge,skills, valuesandconfidenceto:

1. Take a leadershiprole on various aspectsof real life

environments (designing, conducting experiments and

simulation, interpreting mechanical engineering

applications'outcomeand conductingacademicas well as

appliedresearch).

2. Work individually aswell asin multidisciplinaryteams.

3. Continually improve their skills through professionaland

post-graduateeducation.

4. Demonstrateprofessionalismas well as senseof societal

andethicalresponsibilityin theirendeavor.



UndergraduateProgram

The undergraduateprogram is assigned to

provide basic theoretical and technological

knowledge in various fields of contemporary

importance to the mechanicalengineer of the

newcentury. This is to provideawarenessof basic

physical and engineering sciences, and to

encouragethe development of inventiveness

while searching for engineering solutions to

technical problems. The program includes a

number of elective courses in different

specializations which permit the students to

specializein aparticularareaof theirchoice.

Description of Mechanical Engineering B.Sc. Courses 

Engineering Mathematics I ï(800201)

The aims of this courseare to provide the studentwith good knowledgeand

understandingof the basicconceptsandtheoremson linear algebraof matrices

(especiallyin the solving systemof algebraicequationswith someeffective

methodsof solutions),specialfunctions(Gamma,Beta and Besselfunctions).

Also, a Fourieranalysiswith applicationson partialdifferentialequations(Heat,

waveandpotentialpartialdifferentialequations).

Engineering Mathematics-II ï(800202)

To provide the studentwith good knowledgeand understandingof the basic

conceptsandtheoremson linearalgebraof matrices,specialfunctions(Gamma,

Beta and Besselfunctions). An ability to determineFourier seriesfor some

basic periodic functions, convergence to a periodic waveform. Basic

understandingof the complex Fourier series. 2nd Order DE problemsand a

FourieranalysisonPDEs.



Dynamicsï(804222)

Studyon kinematicsof a particle,rectilinearandcurvilinearmotion. Kineticsof

a Particlefocusingon force and acceleration; Newton SecondLaw of motion,

work andenergy. Kinematicsof particles- impulseandmomentum. Kinematics

of aRigid Body,translationandrotationalmotion.

EngineeringWorkshopï(804230)

1-Introduction to ManufacturingProcessesby John A. Schey, McGraw-Hill

HigherEducation,3rd edition,1999.

2-Fundamentalsof Modern Manufacturing: Materials,Processes,and Systems,

2ndEditionby Mikell P. Groover, JohnWiley & Sons,2ndedition,2001.

Material Science ï(804234)

Typesof Engineeringmaterials. Atomic structureand arrangement,crystalline

structureand type of crystal structure. Miller indices and X-ray diffraction.

Imperfectionsin crystallinestructureanddiffusion. Equilibrium phasediagram

and relationshipwith cooling curves. Iron- Iron Carbidephasediagram. Heat

treatmentandphasetransformation. Steelandcastiron typesanddesignation.

Engineering Graphics I ï(804151)

Thecourseprovidestheundergraduateengineeringstudentwith a backgroundin

descriptivegeometry,orthographicprojection, engineeringdrawing standards

andannotation,andcomputer-aidedengineeringgraphics. Point line andplane

relationshipsin projection; multi-view engineeringdrawings; auxiliary and

sectionviews; basicdimensioningandannotation.

Thermodynamics-1 ï(804201)

1-Thermodynamicsdefinitions (systems, energy forms &types, properties,

process,cycle),1st law of thermodynamicsapplications.

2- Propertiesof puresubstances,P-V-T relationsof idealgases&phasechange.

3- Energyanalysisof closed& opensystems(work, heat&masstransfer).

4- Secondlaw of thermodynamics,heatengines,refrigerators&heatpumps.

5-Entropydefinition,T-dsrelationsfor idealgasesandisentropicefficiencies.



Fluid Mechanics 1 ï(804306)

BasicDefinitions-Newtonianfluids - non Newtonianfluids - The SI Systemof

Units-Introduction-Pressure- Pressuremeasurementby Manometer-Forceson

submergedSurfaceïStaticsfluids-Stability of Submergedor floating Bodies-

Uniform Flow, Steady Flow-Flow-Flow rate-Continuity- The Bernoulli

Equation-Work and Energy-Applications of the Bernoulli Equation- The

Momentum Equation-Application of Momentum Equation- Laminar and

Turbulent flow-Pressureloss due to friction in a pipeline-Pressureloss during

laminar flow in a pipe-Boundary Layers-Dimensionsand units-Dimensional

Homogeneity-Results of dimensional analysisBuckinghamôsˊïTheorems-

Manipulationof the ǵroupssimilarity- Experimentsin fluid mechanicslab.

Engineering Design ï(8043081)

Uponcompletingthecourse,thestudentswill beableto: Defineproblems,uses

problem-solving techniques,generateideas,work in teamseffectively, define

teamnormsanduseethicaljudgment.

Mechanical Drawing ï(804253)

Learning the drawing principles and using the samein industrial practice is

essentialfor anystudentandthis bookactsasa valuableguideto thestudentsof

engineering. It also servesas a referencebook in the design and drawing

divisionsin industries. This bookactsalmostasa completemanualin Machine

Drawing. This book is a foundationfor studentsand professionalswho from

herewould like to learnComputerGraphicswhich is amustin moderndays

Thermodynamics-2 ï(804301)

1- Gas power cycles used for Petrol& Diesel engines and Gas-turbine engines.

2- Vaporand combined (Gas-Steam) power cycles.

3- Refrigeration & heat-pump cycles basics.

4- Gas mixtures properties for ideal &real gases, and moist-air mixture relations

5- Chemical reactions (combustion processes products balance).



Theory of Machinery ï(804319)

The course provides students with instruction in the fundamentals of the theory 

of machines. The Theory of Machines and Mechanisms provides the foundation 

for the study of types of links and joints, degrees of freedom (mobility), a 

schematic representation of mechanisms, Grashofcriterion, transmission angle, 

limiting positions, examples of planar mechanisms (slider-crank, four-bar, quick 

return, Geneva,  etc.). Also this course the graphical and analytical analysis of 

displacements, velocities, accelerations, and static and dynamic forces required 

for the proper design of mechanical linkages, cams, and geared systems.

Mechanics of materials ï(804331)

Introduction to stress and strain as well as basic analysis related to stress and 

strain, deformation and stress concentration factor. Torsion of circular member, 

axial loading and transverse shear. Shear diagram and moment diagram, bending 

of the beam and flexural equation. Analysis of combined loading as well as 

stress and strain transformation.

Heat Transfer 1 ï(804314)

Fundamentals of conduction, convection, and radiation. One and

multidimensional steady-state heat conduction. Heat transfer from fins. A

numericalmethodfor steady-stateheatconduction.

Fluid Mechanics 2 ï(804316)

Boundary-Layer Equations, Boundary Layers with Pressure Gradient,

Momentum-IntegralEstimates,Friction DragandPressureDrag,PotentialFlow,

SingularityElements,Circulation,Superpositionof Plane-Flow, PlaneFlow Past

Closed-Body Shapes, Airfoil Theory, Axisymmetric Potential Flow,

CompressibleFlow, Speedof Sound,Adiabatic and Isentropic SteadyFlow,

Normal-Shock Wave, Converging and Diverging Nozzles, Turbomachinery,

Classificationof Pumps,Pump Performance,Mixed- and Axial-Flow Pumps,

ReactionTurbines,ImpulseTurbines,Wind Turbines.



Engineering Statistics and Probability theory ï(804343)

Frequency Distributions. Graphs of frequency distributions. Descriptive

measures. Calculationsfor central tendencyand variability. Samplespaceand

events. Counting. Axioms of probability. Elementaryprobability theorems.

Conditional probability. Bayes' theorem. Mathematicalexpectations. Discrete

random variables. Probability distribution functions. Cumulative distribution

functions. Binomial distribution. Hypergeometric distributions. Mean and

variance of a probability distribution. Chebyshev's theorem. Poisson

distribution. Multinomial distribution. Continuousrandom variables. Normal

distribution. Uniform, lognormal, gamma, exponential, beta and Weibull

probability distributions. Joint probability densities. Populationand samples.

Samplingdistributionof themean. Centrallimit theorem. Samplingdistribution

of thevariance. Pointandintervalestimation. Testof hypothesis. Probabilityof

TypeI andTypeII errors. Hypothesisconcerningoneandtwo means. Operating

characteristicscurves. Methodof leastsquares. Inferencebasedon leastsquare

methods. Correlation.

Manufacturing Technology(2) ï(804334)

During this course the student will study: Bulk and sheet metal forming

processes,capabilitiesof eachmetal forming process,the forces and powers

requirementsfor eachof thestudiedmetalforming processes

Material Testingï(804336)

Introductionto mechanicalproperties. Tensiontest: stress-strain relationships.

Compressionand shearing stresses. Hardness test: Brinell; Vickers and

Rockwell hardnesstests. HardenabilityandJominy test. Impact test: machines

types; effect of the variable. Fatiguetest: fatigue crackingand failure; fatigue

limit ; Smith diagram. Creeptest: creepcurve and stages; effect of stressand

temperature; Larson-Miller parameter.



Computational Methods ï(804370)

Introductionto scientific computingandalgorithms; iterativemethods,systems

of linear equationswith applications; nonlinearalgebraicequations; function

interpolationanddifferentiationandoptimal procedures; datafitting and least-

squares; numericalsolutionof ordinarydifferentialequations.

Computational Fluid Dynamicsï(804416)

This course brings together the knowledge gained in fluid mechanics,

thermodynamics,heat transfer and numerical methodsin order to develop

computationaltechniquesfor the engineeringanalysisof heat and fluid flow

processes. The student is introduced to the modelling and computational

techniquesthatareincorporatedin currentcomputationalfluid dynamics(CFD)

software. CFD focuseson finite differenceandanintroductionto finite element

& volume solution for ordinary and partial differential equations,different

numericalmethodsto solveproblemsof anengineeringsystem. Examplesand

applicationsof computationalprojects using C++ or Mat lab or software

packagesareusedto analysecomplexflow situations.

EngineeringEconomyï(804344)

This course consists of fundamentalsof engineeringeconomy, the basic

principlesof thetime valueof money,drawingthecash-flow diagramsdifferent

interest rates i.e., simple, compound,MARR, ROR, nominal and effective,

comparing economic alternativesbasedon equivalent presentworth (PW),

future worth (FW), annualworth (AW), Using of depreciationmethodsrelated

to machines/projectsandPerformingreplacementandbreakeven

Machine Design-I ï(804351)

mechanicalengineeringdesign; propertiesof materials; review of static failure

theories; designingagainstfatigue loading; machineelementsdesign; shafts,

keys, couplings,power screws; clutches; belt drives; pins, joints and splines;

Threadedfasteners.



Manufacturing TechnologyIII ï(804434)

UponCompletionof thecourse,studentswill beableto:

DemonstrateKnowledgeof different types of machiningprocesses(Turning,

holemaking,milling, broaching,abrasiveandfinishingoperations)

Understandthebasicprinciplesandtechniquesof chip removal.

DemonstrateKnowledgeof different typesof cutting tool materialsandcutting

fluids, their characteristics,propertiesandapplications.

Demonstrateknowledgeof differenttypesof AdvancedMachiningprocesses.

Knowing cutting conditionsfor different materialswith different cutting tools

andhow to estimatethecuttingtimeandthecost.

Industrial Quality Control ï(804446)

Basic statisticaltools in quality control, control chartsfor a variable,control

chartsfor attributes,capabilitystudies,samplingplansanalysisandcalculations,

a standardsystemof plans,reliability analysis,live dataanalysisis implemented

usingstandardcomputersoftware.

Mechanicalvibrations ï(804420)

The course introducesthe foundationsof vibration theory and to show its

applicationin the analysisand designof mechanicalsystemsby proving the

fundamentalsof vibrations,free and force vibration of (undamped/ damped)

single degreeof freedomsystems. Vibration undergeneralforcing conditions.

Free and forced-vibration of (undamped/ damped) two degreeof freedom

systems. Free and forced-vibration of (undamped/ damped)multi-degreeof

freedomsystems. Determinationof naturalfrequenciesandmodeshapes.

Heat Transfer 2ï(804424)

Solve unsteadystate heat conductionproblem with Lumped, graphical and

numericalmethods. Learning about convectionheat transfer for laminar and

turbulent flow. Performthermaldesignand performanceanalysisof common

types of boiling or condensationsystem. Perform thermal design and

performanceanalysisof common types of heat exchangers. Understandthe

physicalnatureof thermalradiationandits interactionwith matter.



Refrigeration &Air -conditioning-1 ï(804461)

-Introduction to Refrigeration & air-conditioning applications, Basics of Vapor-

compression refrigeration systems (VCR), Refrigerants,

-Multi -pressure VCR systems,

-Absorption refrigeration cycle. 

-Properties of moist-air, Psychrometryof air-conditioning(A/C) processes,

-Design conditions of comfort, Solar radiation, Air-conditioning cooling load.

Solar Energy ï(804463)

New and renewable energy resources are introduced in this course. The course 

considers the details of the solar energy basics of sun-earth geometry, solar 

radiation and thermal, and electrical applications.  Analysis of the solar 

collectors and photovoltaic performance is considered. Design of a solar system 

and case studies are taken into consideration during the course.

Machine DesignII ï(804451)

On successfulcompletionof this course,studentswill be able to work as a

designteamto analyzeproposeddesignsolutionsandsuggestmodificationsor

improvements,select proper machine elementsand apply this knowledge

effectively andefficiently to integratethe designedcomponentinto a working

mechanicalsystem.

EngineeringMeasurementsï(804453)

Thecourseinvolvesbasicstandardconceptsandtechniquesusedin Engineering

Measurements. A plan for using more engineeringapplicationexamplesand

increasedrelianceon self-studythroughassignmentsusingreal-life datamight

improve teachingeffectiveness. The courseincludesa 3-hour-per-weekhands-

on laboratorywhereyou apply themateriallearnedin the lecture. Studentswill

learn not only how to use thesedevicesin the lab, but also the fundamental

principlesof their operationïhow they work. Statisticalanalysisis integrated

into thecourse,especiallyin thehands-on laboratories,wherestatisticsareused

to analyze, manipulate,plot, andinterpretacquireddata.



Internal Combustion Engines ï(804469)

Engine types  ïreciprocating engine performance parameters ïair standard 

cycle analysis ïfuel/air cycle analysis ïfuels properties in SI & diesel engines 

and combustion calculations ïsupercharged and turbocharging engines ïfuel 

system in SI engine, spark ignition system  - fuel system in CI engines ï

combustion process in SI engineïcombustion process in CI engineï

measurements ,engine testing and performance.

Machine Design-I ï(804351)

Design procedure, review of stress, strain and deformation analysis as applied to 

mechanical engineering design; properties of materials; review of static failure 

theories; designing against fatigue loading; machine elements design; shafts, 

keys, couplings, power screws; clutches; belt drives; pins, joints and splines; 

Threaded fasteners.

Automatic Control ï(804465)

Modelling, characteristics,and performanceof feedback control systems.

Stability, root locus, frequency responsemethods. Nyquist/Bode diagrams.

Lead-lag,PID compensators. Digital implementation.

PowerPlantsï(804466)

Thecourseconsidersthedetailsof thesteampowerplants. It includesthestudy

of theplant'seconomics. It considersthepowerplantelements,steamgenerator,

steamturbines,steamcondensers,pumpsand heatexchangers. Eachelement

takes a considerableconsiderationduring the course in both lectures and

assignments. In addition to improvementof the plant, efficiency is included.

Thecombinedgas-steamcyclesarealsoconsidered.

Graduation Project ï(804499)

The course is basically dependent on the efforts of the students. The project 

should be applicable with clear output, e.g., physical model, computational 

model, field study, design, economic consideration... etc.



Laboratories
The MechanicalEngineeringDepartmenthas a number of

laboratoriesusedin undergraduatestudies,researchwork, and

communityservice.

EngineeringWorkshop

Themechanicalworkshopis equippedwith machinesandapparatusfor trainingthestudentsin thefields  

of casting, metal forming, and machiningprocesses.



Vibration Laboratory

This laboratory is used in performing the

experimentsof the vibration courseand to introduce

the natureof mechanismsand their operation. Also,

studyingthe vibration andits effect on sensitiveparts

andhow to control thevibrationandits damping. The

laboratory is also used in research related to

mechanicalvibrationsandtheoryof machines.

Welding Laboratory

The welding laboratorycontainsdifferent welding equipmentfor training the students

with weldingtechnologiesincluding: gasweldingandcutting,electricarcwelding(SMAW),

TungstenInert Gas(TIG), Metal Inert Gas(MIG), Plasmawelding,andSpotwelding. The

laboratoryis alsousedin the graduationprojectsrelatedto certainwelding operationsor

studyinganadvancedweldingprocess,andalsoin researchwork .



CNC/CAM Laboratory

The laboratory is designed and equipped to be employed in

introducingdifferent coursessuchasCNCïCAM ïFMSïRobotï

HandlingïAutomation. Thelaboratorycontainsthefollowing facilities:

Bench CNC lathe machine(Emco compact5) ïBench CNC lathe

machine(Emco P55) ïVMC (Denford TRIAC) ïComputer local

networkconsistsof mastercomputerand10 slavesïFMS cell consists

of oneVMC, oneCNClathe, 5 axisMitsubishirobot,and5 stationsfor

inspectionsortingandinventoryconnectedtogetherwith aconveyor.

Mechatronics Research Laboratory

This lab providesopportunityto studentsandfaculty membersto do their researchin

the field of electronics,programmingandmechanicalsystems. It providesthe following

lab facilities to the respectiveusers,e.g., 3D printing with different plasticgradeslike

ABS, flexible, castable,toughandclearmaterialproducts,CNCCircuit BoardPlotterfor

rigid andflexible PCBswith singleor multilayer options,Mini latheanddrill machines

for mechanicalworks, multipurpose hand held rotating tool for grinding, cutting,

polishing, etc., and a huge collection of electronic components,sensors,actuators,

solderingstations,andhotair for prototyping.



Solar Energy Laboratory

Themainobjectiveof thelaboratoryis to give thestudentsanoverallbackgroundon thethermalandelectrical

applicationsof solarenergyfor domesticand industrialuses. That includesdeterminationof the feasibility and

efficiencyof solarengineeringsystems,like water&air heating, food&wooddrying,waterdesalination,solarovens,

solarconcentratorsfor industrialprocessesheat&powergenerationandsolarenergystoragesystems. Construction

and systemsevaluationof graduationprojectsare considered. The laboratoryhasa monitoring meteorological

stationfor climate conditions&solar intensity measurements. It containsalso possibilitiesof organizingshort

trainingcoursesengineeringsolarsystemsdesign,operationandperformanceevaluation.

Refrigeration and Air -Conditioning laboratory

The Main goal aspect is to give the students an overall background on the components of Refrigeration &Air -

Conditioning systems, therefore the following jobs are conducted in thelaboratory:

1. Determination of the coefficient of performance, cooling & heating loads, rates of humidification &  

dehumidification of Refrigeration &Air -Conditioningsystems.

2. Construction and systems evaluation of graduatationprojects.

3. Possibilities of organizing short training courses in Refrigeration & Air-Conditioning systems design,  

operation, performance evaluation and fault simulation.

4. Wide range of cooperation in research projects studies in Refrigeration & Air-Conditioningsystems.



Materials ScienceLaboratory

This laboratory is used in the experimentsof the materialssciencecourseto introducethe materials

characteristicsand its elements. The lab containsmicroscopicexaminationsand specimenspreparations

(polishingandetchingoperations).Thelaboratoryis usedin thegraduationprojectsrelatedtomaterialscience.

Materials TestingLaboratory

his lab is usedin thedeterminingthemechanicalpropertiesof the

materials. In this labmechanicaltestsareconductedsuchastension,

compression,hardness,bending,andimpact.



Automatic Control Laboratory

Automaticcontrolhasplayedavital rolein theadvanceof engineeringand

science. It is an importantandintegralpart of manufacturingandindustrial

processes. For instance,automaticcontrol is essentialin such industrial

operationsas controlling pressure,temperature,humidity, viscosity, and

flow in the industrial proceses. The automaticcontrol courseat Um Al-

QuraUniversity introducesthe studentsto the theoryof automaticcontrol

providingmeansfor attainingoptimalperformanceof dynamicsystemsand

improvingproductivity.

Gainingthe practicalexperienceof automaticcontrol comesfrom direct

applicationsof the automaticcontrol theory. This can be achievedfrom

differentpracticaltrainingmodulesin theControllab. Thelaboratoryconsists

of sometrainingsystemsto controlfluid flow rate,gaspressure,temperature,

position,andspeed.

Engineering Measurements

Laboratory

It isconsideredthedimensionalmeasurementswith accuracyupto1

micron,angularmeasurementswith accuracyupto5 minutesandform

measurementssuchasroundnessstraightnessandflatness. Roughness

measurementsarealsoconducted. Thelabhasthefollowing facilities:

Block gaugesïangle block gaugeïlimit gaugesïcalipersï

micrometersïdial indicatorsïprotractorsïsensitivelevelsïbore

gaugesïclinometersïsinebarïtalyvel ïtalyrondïsurtronic+4 ï

minidekkerïsurfaceroughnessin 2D and3D.



Fluid MechanicsLaboratory

The laboratoryis usedto introducethe principlesand typesof

incompressiblefluids flow, and the measurementsof pressure,

velocity,andflow rate. Also, thefriction in pipesandits advantages

to flow andtheforcesresultingin thestaticfluids. Thelaboratorycan

participatein the post graduateresearchesafter developingit with

specializedequipment.

Heat Transfer Laboratory

The heat transfer laboratory was established to  

develop experiments in the field of heattransfer

andmeasurements. Thereforethelaboratory contains

experimentsabout the heatconduction, convection

andradiationmeasurements. It hasalso experiments

about the heat transfer applicationssuch as heat

exchangers and furnaces. Moreover there are

measurementsof the materialthermalpropertieslike

thermalconductivity of the thermal insulations. The

temperaturemeasurementsby different methodsare

alsoconsideredin thetheheattransferlaboratorywas

established. Thefacilitiesarequalifiedandtheycanbe

usedfor teaching,researchandtraining.



Turbo-machinery Laboratory

This laboratoryis usedto demonstratethe componentsof thermalpowerplants, how to operateandset the

performance. As well asintroducingthefundamentalsvariablesexecutablecompression,suchasclimate-sectional

areaof flow, friction andforcethetopof thesoundandmeasuretheinteractionbetweentheforceandobjects.

Combustion Laboratory -1 (Diesel & 

Petrol engines)

Laboratory aims to introduce students to the types and components of  

internalcombustionengines,reciprocatingandrotary(petrol- diesel- Vankl
- gas  turbines).  The  appointment  of  engine  performance  undervarious

operatingconditions. Setthe detailsof the combustionandmeasuringthe

levelof emissionsandhowtocontrolthem. Plantcanparticipatein scientific

researchfor postgraduatestudiesafterthedevelopmentandconsolidationof

thevariousdevices.





Foreword
Electrical Engineering is a rapidly growing department

within the Collegeof EngineeringandIslamic Architectureat

Umm Al-Qura University. Its missionis to preparegraduates

in thebroadfield of ElectricalEngineeringwho will contribute

effectively toward the developmentof local community in

particularandSaudiArabianSocietyin general. Our graduates

arewell preparedprofessionallyandethically in orderto work

successfullyon multidisciplinary projectswith the complete

comprehensionand understandingof socio-economicfactors

impactingtheseprojects. This is the reasonthat our graduates

have received many attractive offers from prominent

companieslike SaudiAramco,SABIC, STC, andmanyother

innovative technologybusinessesin the Kingdom of Saudi

Arabia. Many other graduates have been accepted in

postgraduateprogramsin ElectricalEngineeringandbusiness

in thehighrankingnationalandinternationaluniversities.

But the Electrical Engineeringdepartmentalways

strivesfor continuousimprovementand we continue

to updateour undergraduatecurricula to bettermeet

the needsof current studentsand future practicing

engineers,as well for those studentswho want a

strongtechnicalbackgroundin electricalengineering

as preparationfor a careerin business,finance,or a

variety of otherprofessionsfor which EE providesa

well-built foundation. Our curriculaarewell designed

and continually improved to complementthe fast

pacedcutting-edgetechnologyandmeetthe needsof

theemployersof ourgraduates.

Our department is a dynamic community of

scholars/ educatorsactive in most of the principal

areasof our field. Our faculty membersare diverse

and participatein interdisciplinary,pedagogical,and

new initiatives. EE department faculty members

conductresearchandteachcoursewithin theareasof

expertise: Communicationsand Signal Processing,

Microcontrollers and Microelectronics, Renewable

Energy & Power Transmission, Distribution &

Protection,andControl.

In summary,Electrical EngineeringProgramaims to

producenext generationinnovatorsand professional

leaders, who strive to solve the problems of

communityin particularandhumanityin general,vital

to the21stcenturyeconomyandsociety.

If you area prospectiveundergraduate,pleasevisit us

at Umm Al-QuraUniversityïwe arealwaysthereto

welcomenewandtalentedstudentsto ourprogram.

Dr. Mohammed Saleh Al-Alshaikh

Department Chairman



Vision

To be globally distinguished, professionally

recognized,and committedto the serviceof society

andenhancementof humanity.

Mission

To provide quality education that enables

graduatesto leadandexcelin their professionandto

servesocietyandhumanitythroughproductiveideas

and meaningful collaboration locally and

internationally.



Objectives

Electrical EngineeringProgrampreparesgraduates

to be successfulprofessionalsin their fields. Our

Curricula preparesour graduatesto achieve the

three ProgramEducationalObjectives (PEOs) of

Electrical Engineering Program. These PEOs in

supportof EE programmissionandthe missionof

Umm Al-Qura University (UQU), are to prepare

graduates:

Engineering Knowledge &Professional Practice

1. To play a leadingrole in engineeringcareersand

performinnovativeresearch.

Active Team Participation & Lifelong Learning

2. To utilize appropriateknowledge,experienceand

skills to function effectively in multidisciplinary

teamsand adapt to the changesin engineering

practices and environments throughout their

careers.

Engineering Citizenship

3. To applycurrentelectricalengineeringdesign

principles within the societal, ethical,

environmental,safety& economicconstraints,

and progress in their professional

responsibilitiesin accordancewith the Islamic

values.

Electrical Engineering Program excellent

education so that graduates achieve these

objectives after working a few years in their

field. Thisstandardof educationis achievedby:

Å  Offering excellent education and an academic 

program that provides a sound foundation in 

mathematics, science, and engineering, as well 

as competencies in a broad spectrum of 

electrical engineering specialty areas such as; 

Electrical Power Engineering and Electronics 

& Communications Engineering. 

Å Incorporating an effective laboratory practical

experiencein selectedcourses; including the use

of computerhardwaredesign,testandsimulation

software applications, and modern test and

measurementequipment for designing, testing,

andimplementingsystems.

Å Integratinggeneralcompetenciessuchas: written

and oral communication, critical thinking &

decision making, problem-solving, ethical, and

teamworkskills in engineeringand other general

& appliedsciencescourses.

ÅIncorporatingthegraduatingproject,amajordesign

experiencefor studentsbasedon the knowledge

and skills acquired in earlier course work that

integrate appropriate engineering standardsand

multipleconstraints.



Student Outcomes
Electrical Engineering graduatesare prepared to

attain a set of Student Outcomes(SOs) (listed in

ABET EC 2000 Criterion 3) by the time of

graduation. Thesestudentoutcomesthat contribute

toward the attainment of program educational

objectives by the graduatesof UQU EE program

within a few years of working in the engineering

practiceareasfollows:

1. an ability to apply knowledge of mathematics,

science,andengineering

2. an ability to designandconductexperiments,as

well asto analyzeandinterpretdata

3. an ability to design a system, component,or

process to meet desired needs within realistic

constraintssuchas economic,environmental,social,

political, ethical,healthandsafety,manufacturability,

andsustainability

4. The ability to communicateeffectively.

5. Comprehensiveeducationnecessaryto understand

the impact of engineeringsolutions on a global

level, in the contextof economic,environmental

andsocial.

6. Recognitionof theneedandtheability to engagein

lifelong learning.

7. Knowledge of contemporaryissues.

8. The ability to use techniques,skills and modern

engineering tools necessary for engineering

practice.

9. a recognitionof the need for, and an ability to

engagein life-longlearning

10.aknowledgeof contemporaryissues

11.anability to usethetechniques,skills, andmodern

engineering tools necessary for engineering

practice.



Description of Electrical Engineering B.Sc. Courses 

802301-4: Circuit Analysis (1)

Dissipative& storageelements,Ohmôs& Kirchhoffôslaws; resistivecircuits,dependentsources,

solvingdc circuitsby: directapplicationof laws,circuit reduction,nodal& meshanalysis,super-

position, Thevenin & Norton theorems,maximum power transfer. Sinusoidal waveforms,

effectivevalue,phasordiagram,steady-stateac analysis,complex,activeandreactivepower in

single phasecircuits and applicationsof nodal, mesh analysis,superpositionfor solving ac

circuits.

802382-3: EngineeringComputational Methods

To acquaintthe studentswith a variety of currentengineeringcomputationaltools andscripting

languageswith applicationsin numerical analysis. The intent of this courseis to introduce

studentsto a numberof fundamentalconceptsand computationalmethodsrelevantto different

typesof engineeringfieldsby writing programs,or usingsoftwaretools.

802302-3: Circuit Analysis (2)

Review & applicationsof Laplacetransformto circuit analysis,Transientresponseof first &

secondorder circuits, two-port networks,resonance; definition and circuits; magneticcircuits,

ideal transformer,Three-phasecircuits, RLC circuits and frequencyresponse,losslessfilters,

computerapplicationsfor circuitsôsimulation,analysis,anddesign.



802311-4: Electronic Devices

This courseexplainsthe theory and applicationsof basicelectronicdevicessuchas pn-junction diode,

Bipolar junctiontransistor(BJT),JunctionField-Effect Transistor(JFET),andMetal-Oxide-Semiconductor

Field-Effect Transistor(MOSFET). In addition,it introducesbasicprinciplesof operationalamplifier (Op-

amps)andits circuit applications. Lab experimentsareassociatedwith this courseto provide the student

with practicalexperiencein usingelectronicdevicesin somebasiccircuits.

802314-4: Electrical and Electronic Measurements

Main topicsinclude: Introductionto measuringinstrumentsandtheir operatingprinciples,measurementof

circuit parameterslike power, power factor, phaseangle, frequencyand time. DC and AC bridges,

characteristicsof discreteand integrateddevices,digital instrumentation,transducers. An integratedlab

providesstudentsanunderstandingof sensorsandtransducerworkingandits interfacingelectronics.

802321-3: SignalAnalysis

This courseis to studythedifferenttheoriesrequiredfor theanalysisanddesignof bothAnalogue(periodic

and non-periodic) and Digital signals. Then, the student can representboth the Time-Domain and

Frequency-Domain of any signal. Hence, the studentcan start successfullyin studying the different

Electrical,Electronic,andCommunicationcourses. TopicsonFundamentalsof theAnalysisandProcessing

of Continuousand Discrete Signals,Fourier Seriesand Integrals,Linear Systems,Impulse Response,

Convolution,Analog Filters, Signal Flow Graphs,Introduction to DiscreteFourier Transforms(DFT &

FFT)andz-Transformarecoveredin thiscourse.

802347-4: AdvanceEngineeringMathematics

This is an advancedmathematicscoursethat includescomplex variablesand discretemathematics. It

providesanintroductionto thecomplexanalyticfunctions,complexintegration,Cauchyôstheorem,residue

calculus,seriesandproductdevelopments. The studentswill alsobe introducedto discretemathematical

conceptsof logic andsettheory,combinatorics, numbertheory,andgraphtheory

802323-3: Electromagnetics(1)

Topics coveredare: Vector analysis,static electric and magneticfields, Coulomb,Gauss,Ampere and

FaradayôsLaws, Maxwell, Laplaceand Poisson'sequations. Solution of Laplaceequationin Cartesian,

cylindricalandsphericalcoordinates.

802351-3: Introduction to Electrical PowerEngineering

Topics coveredare: electricalpower network, transmissionline representation,AC distribution systems,

Typesof Powerstations,Renewableenergysources,Substationlayouts,wiring of buildingsandper unit

systemsandsymmetricalshortcircuit calculation.



802377-3: Logic Design

Major building blocks for deigning digital systemsand their applications. Binary, Octal, Decimal, and

Hexadecimalnumber systemsand 2ôscomplementnumber representationwill be introduced. Basic

building blocks of digital system design including gates, MUXes, DEMUXes, decoders,encoders,

comparators,flip-flops,counters,registers,RAMs/ROMs,andFPGAswill bestudiesandapplied. Students

will also learn to design digital circuits using schematicand hardwaredescription language(HDL),

particularly,Verilog / VHDL.

802370-3: EngineeringDesign

This courseinstils lifelong learning,creativeproblem solving, team work, design,and communication

(written, oral, graphical,and visual) skills into engineeringstudents. The professionalengineersdesign

their projectswithin certaineconomic,environmental,societal,andglobal constraints. Theyalsoconsider

ethics,safety,health,life cycle,manufacturability,andsustainabilitywhendesigningprojects. The course

on ñEngineeringDesignòwill makethe studentsabreastwith all theseconsiderationsand preparethem

well for theprofessionalskills of engineeringdesignandcommunication.

802322-3: Introduction to Communication Systems

Introduction to analogcommunicationsystems,basic electroniccomponentsof analogcommunication

systems,anintroductionto analogmodulationanddemodulationtechniques.

802340-4: Electrical Machines(1)

Thebasicconceptsof electromechanicaldeviceswith specialemphasison engineeringaspectsof practical

electricalmachineperformancesuchas transformers,motorsandgenerators. Magneticcircuits, electrical

analogy of magneticcircuits. Transformers: equivalentcircuit, losses,efficiency and regulation. D.C.

Machines: types, losses,characteristics. Introduction to ac machines; 3- ph Synchronousmachinesand

Inductionmotors(3 ph. and1 ph.).

802489-4: Microprocessors

Topics include: Introduction to basic computerorganization,Software Architecture of 8088 & 8086

Microprocessors,Assembly Language (8086/8088) Programming and Instruction set, Memory and

Interfacing,ParallelandSerialI/O InterfacingCircuitsInterruptInterfaceof 8088/8086Microprocessor.

802451-4: Electrical PowerSystems

Topicscoveredare: Loadflow studies,SymmetricalComponents,SymmetricalandUnsymmetricalFaults,

Power System Stability, reliability, Modeling, solution and analysis of power systemsusing digital

computers.



802411-4: Electronic Circuits

This courseexplainsthebasicsof operationalamplifier andits characteristicsaswell astheop-ampbased

circuits and systems. In addition, it introducesthe conceptsof AC modelsand frequencyresponsesof

amplifiers,different amplifier configurations(multistageamplifiers,compoundamplifiersanddifferential

amplifiers),feedbackandoscillators,555ïtimer andapplications. Lab experimentsandtwo mini projects

areassociatedwith thiscourseto providethestudentwith practicalexperiencein usingelectroniccircuits.

802324-4: Analog Communication Systems

This course enablesstudentsto develop skills for finding frequency representationof signals and

FrequencyResponseof LTI systems,give them an in-depth familiarization to analog communication

systems,different types of noise and their effects on communicationsystem,analog modulation and

demodulationtechniques,andintroductionto samplingtheory.

802331-4: Control

This introductorycoursein control aims at enablingthe studentsto understandbasicconceptsof closed

loop system. A goodunderstandingof 1st and2nd ordersystemsis developed. An integratedlab provides

studentsexperiencein the designand analysisof feedbackcontrol systems. Communicationand team

skills, andlabsafetyconceptsareemphasizedvia formal lab reports.

802411-4: Industrial Electronics

Introduction to basic Power Electronicsand emphasiswill be placedon Design of Power Electronics

Circuits,Protectionof PowerDevices,Switchingsystemsandtriggeringcircuits,ControlStrategyandtheir

applications. An integratedlab providesstudentsexperiencein thedesignandanalysisof PowerElectronic

Circuits.

802352-3: Electrical PowerEngineering

TopicsCoveredare: Basicconceptsof Magneticcircuits,acexcitation,Transformers; equivalentcircuit. dc

motors; types,characteristics. Specialmachines; Servomotors; dc servomotors,ac servomotors,Stepper

Motors; reluctancestepper motor, permanentmagnet stepper motor, Power converters; ac voltage

controllers,choppers,inverters.

802416-4: Digital Integrated Circuits

This coursefamiliarizesstudentswith the construction,operation,analysis,anddesignof variousdigital

circuitsof logic families. BothBJTandMOSlogic gateswill beconsidered.



802423-4: Electromagnetics(2)

This course is dedicatedto give the student a solid information concerningthe following subjects:

ElectromagneticPrinciples: Time Varying ElectricandMagneticwaves,Maxwell'sEquations,Energyand

Power, Polarization,plane Wave, Boundary Conditions, Reflection and oblique incident, Reciprocity

TheoremandImageTheory.

TransmissionLines: Types of TransmissionLines, lossles transmissionline, lossy transmissionline,

CharacteristicImpedance,TerminatedTransmissionLine, Quarterwave transmissionline, Generatorand

loadmismatch,Descriptionof SmithChart,InsertionLoss,ReturnLoss,VSWR

ImpedanceMatching: Matching with lumped components,Single Stub tuning, Double Stub tuning,

graphicallyandanalytically

Research Presentations: Research and Presentationsof current development in the field of

electormagneticsandelectromagneticradiationseffectsonhumanhealth.

802401-1: EngineeringStandardsand ProfessionalEthics

Theobjectiveof this courseis to makethestudentsunderstandtheimportanceof andrecognizetheimpact

of theengineeringprofessionon thequality of life of all people. Studentswill befamiliarizedwith thetwo

importantaspectsof engineeringprofession,namely,EngineeringStandardsand Professionalethics,and

their impacton thehumanlife.

802481-3: Transmissionand Distribution of Electrical Power

Transmissionline conductormaterials,transmissionline representationsand performance,power circle

diagrams,mechanicaldesignof transmissionlines; power cables: types,equivalentcircuit, performance

andrating. AC. distributionsystems.

802421-4: Communication Systems

This courseis designedto give thestudentan introductionto digital communicationsystems,thebehavior

of digital communicationsystemsin the presenceof noise, an introduction to digital modulationand

demodulationtechniques,Line coding and M-ary communicationsand Error detectingand correcting

codes.

802499-3: Project

Theobjectiveof this courseis to preparestudentsfor engineeringpracticeto work in teamsto implementa

design project basedon the knowledgeand skills acquiredin their earlier coursework. This course

providesguidanceto the studentshow to accomplisha completeintegratedelectricalengineeringproject

within multiple realistic constraints,e.g., economical,environmental,ethical,societal,safety,and health,

andincorporatingengineeringstandards,write a technicalreportanddefendtheirwork.



802440-4: Electrical Machines(2)

The performanceandoperationof the mostcommonmachines(InductionandSynchronous)that areused

in power stations,factories,workshops,and domestics. Introduction to small and specialmachines. An

integratedlabprovidesstudentsexperiencein thedesignandanalysisof practicalelectricmachines.

802482-3: Switchgearand Protection

Topics Coveredare: The basic philosophyof protection,electromagneticrelays, current and potential

transformers. The different methodsof protection,power systemprotectionand protectioncoordination.

Also the performanceand operation of different switchgear. Circuit breakers: types, ratings, arc

interruption,re-strikingvoltagetransientsandovervoltageprotection.

802415-3: Analog Integrated Circuits

Thecourseis to providetheanalysisanddesignof variousmodulesfor analog integratedcircuits. The

courseis intendedto cover the Bipolar and MOS currentmirrors, differential stage,and active loads,

outputstage,operational amplifierwith singleendedoutputandoperationaltransconductanceamplifier.

802431-3: Digital Control

Topics include: Bode and Root-locus plots. Synthesispart includeslead/lagcontroller designand state-

spacecontroller design. This courseintroducescontroller designand analysismethodsof digital control

loop. The designand analysisis carriedout in frequencydomain as well as in time domain. Stability

analysis is performedboth in frequencydomain (z-plane) and in time domain (Liapunovôsmethod).

Quantizationerrorin digital controllerimplementationis studiedto enhancepracticaluseof thecourse.

802456-3: Introduction to Artificial Intelligence

Studentswill be introducedto the basicconceptsof Artificial Intelligence(AI) . Elementsandareasof AI

which cover the scientific and engineeringapplicationsare also covered. Major topics will include

Introduction,Algorithmic and Symbolic Programming,Elementsof AI, PredicateCalculus,Knowledge

representation,Reasoning,InferencingandControl,Rule-BasedExpertSystems,NeuralNetworks,Fuzzy

ReasoningandLogic, Programmingin AI .

802455-3: EmbeddedSystems

Basic conceptsof Embeddedsystems,Introduction to PIC Microcontrollers,the hardwareand software

featuresof PIC, Introductionto recentlysurfacedembeddedhardwareplatforms.



802476-3: Digital SignalProcessing

The objectiveof this courseis to introducethe basicconceptsandto provide the theoreticalbackground

requiredfor digital signalprocessingto the student,studyanddesignof varioustypesof digital filters for

implementationon a personalcomputer. TopicsincludeRepresentationandanalysisof digital signalsand

systems,z-transform,DFT and FFT algorithms,Difference equationssolution and Digital Filters are

coveredin thiscourse.

802442-3: Electric Drives

Basic conceptsof electric drive systems. Emphasison systemanalysisand application. Topics include:

Motor control, types of driving motors, selectionof drive components,DC motor drives and control

techniques,AC motordrivesandcontroltechniques,steppermotorcontrol,computerizeddrives.

802443-3: Electrical Energy Utilization

This courseprovidesstudentswith theknowledgeof different fields of electricalenergyutilization suchas

electrical traction, illumination, electric heating, electric welding, electrolytic processes,and electric

transportation.

802444-3: Digital Protection

To make the student familiar with: Basic Conceptsof digital relays, Digital Protection, Relaying

Algorithms, Applicationsof signal processingapplicationsfor protectionapplications, Digital filtering

methods,Applications: Transmissionsystemprotection,sub-stationprotection,Generatorprotection,Bus

barprotection.

802446-3: RenewableEnergy

The objectivesof the courseconsiston the studyof main renewableenergysources(solar,wind..) andto

explain the principle and the behavior of the power electronicssystemsassociatedto thesesources.

Studentswill befamiliar with alternativeenergysystemsandtheirdifferenttechnologiesandprinciples.

802482-3: Distribution SystemsEngineering

This courseincludestopicson distribution,powersystemplanning,load forecasting,systemautomation,

design,designconsiderationsfor primaryandsecondarysystems,voltagedropsandpower-loss,capacitors

in distributionsystems,voltageregulationsandPowersystemreliability.



802448-3: Electrical Insulation Materials

To makethestudentfamiliar with: Theoriesof gaseousinsulationbreakdown,Theoriesof solid insulation

breakdown,Conductionprocessin insulatingliquids, Breakdownmechanismin uniform andnon uniform

electric fields. Coronaphenomenon,Gasinsulatedsystem(GIS). Voltagestresses. Over voltages,testing

proceduresandinsulationcoordination.

802452-3: High VoltageEngineering

Introduce studentsto the precautionsof high voltage, different methodsof high voltage generation,

measurements,testing,Propertiesof electricalinsulatingmaterialsandEarthingsystems. An integratedlab

providesstudentswith the experiencein the designtest setupandanalysisof the testsamplesôbehavior.

Electric Stress,Breakdownin insulatingmaterials(gaseous,liquids, andsolids),high voltagegeneration,

testingand measurement,Surge,over voltageprotection(Arresters)and earthingsystem(technicaland

protective).

802480-3: HVDC Transmission

Comparisonof high voltage direct current (HVDC) transmissionwith high voltage alternativecurrent

transmission,Basic1-ph and3-ph convertercircuits,6- and12-pulseconvertercircuits,Convertercontrol:

constantcurrentcontrol andconstantvoltagecontrol, Harmonicscreatedby HVDC convertersandbasic

filters circuits.

802483-3: EconomicOperation of Electric PowerSystems

This courseprovidesthe studentswith an introductionto the economicoperationof powersystems,load

curveanalysis,economicalloadsharingbetweenunitsandstationsandoptimumpowersystemsplanning.

802414-3: Solid StateDevices

This courseis a basiccourseprovidesthe studentwith an emphasison semiconductorphysics: crystal

structure, equilibrium and non-equilibrium processesin semiconductors. The course covers the

physicsof p-n junction diode,Bipolar JunctionTransistor(BJT), Metal-Oxide-Semiconductor(MOS)

capacitor,andField-Effect Transistor(FET). The coursealsoprovidesthe studentwith an idea

aboutdevicefabricationtechniques.

802417-3: Integrated Circuits Fabrication

This course is to study the different processand technologyrequired for the fabrication of modern

integratedcircuit (IC). In this course,the studentwill learndifferent typesof ICôsandvarioussubstrates

requiredfor IC fabrication. The studentswill also learndifferent fabricationprocessessuchasdiffusion,

ion implantation,thermaloxidation,photolithography,etching,epitaxialgrowth, thin film depositionand

metallizationprocess. Finally studentwill performsimulationandmodelingof simple IC fabricationunit

process.



802418-3: Integrated Circuit Design

Advancedtopics in modernICs designwith applicationsin areassuch as digital communications,RF

electronics,andbioengineering; implementationstrategiesof digital ICs andits applicationin thedesignof

variousmemoryandarraystructures; designof analogICs throughswitched-capacitorcircuits andphase-

lockedloops; thedesignof mixed-signalICs throughNyquist-rateandoversampleddataconverters.

802459-3: Communication Networks

This courseis to give the studentan understandingof the fundamentalconceptsof networking and to

understandthe protocols employed in different layers in communicationnetworks. Upon successful

completionof the course,the studentwould be ableto identify networkcomponents,designandevaluate

the performanceof communicationnetworks. Studentwill learn the effects of physical channelsand

randomeventson theperformanceof networks.

802460-3: Modern WirelessCommunication Systems

This courseintroducesstudentswith the fundamentalideasand techniquesin wirelesscommunication

systemswith a particularfocuson cellular systems. The challengesin wirelessenvironments,modelsand

methodsto handlethesechallengesarepresented. In particular,propagationmodels,multi-pathpropagation

effects, Noise and Interference,digital modulation techniques,cellular radio systems,multiple-access

techniques(FDMA, TDMA, CDMA), OFDM, and diversity techniquesare discussed. Processesfor

planninganddesigningwirelesscommunicationnetworksarealsocovered.

802465-3: Communication Theory and Coding

This coursereviewsconceptsof fundamentalsof ProbabilityTheory,ConditionalProbability,and Bayes

Theorem. The conceptsof Measureof Information and SourceCoding for efficiency improvementare

coveredin detail. Discrete MemorylessChannel,Mutual Information, and ChannelCoding for better

reliability are explained. Students learn how to analyze the 'Information-Carrying Capacity' of a

communicationchannel.

802466-3: Microwave Engineering

This coursefamiliarizesstudentswith theoreticalbasicsof GuidedWaves,Electromagneticwaves,Closed

WaveGuides,OpenWaveGuides,Microwavenetworkanalysis.

802467-3: Antennas

This course is dedicatedto give the student a solid information concerningthe following subjects:

ÅAntennas Fundamentals: Antenna Directional Properties,Standing Wave Antenna, Traveling Wave

Antenna,AntennaGain,EffectiveArea,AntennaImpedance,Effect Of Earth,AntennaFeeding,Matching,

Baluns, Near Field, Far Field. Radiationintegralsand auxiliary potential function: Vectorsof potential,

Electric and magnetic field for electric and magneticcurrent sources,Near and Far fields radiation.

AntennaArraysandArray Synthesis: Two ElementArray, LinearArray, Driven AntennaElement,Parasitic

AntennaElement,BroadsideArrays, Endfire Arrays, PhaseSteeredArrays, Array Analysis& Synthesis.

Linear Wire Antennas: Infinitesimal dipole, Short dipole, Half wave length dipole. Loop antenna: Small

circularloop,Circularloopwith constantcurrent.



802473-3: Microwave Devices

Themainobjectiveof thiscourseis to makethestudentfamiliar with

microwave tubes including Klystrons, TWT and Magnetrons,and microwave semiconductordevices

includingmicrowavediodes(Tunnel,Varactor, Gunn)andmicrowavetransistors(BJT,FET).

802474-3: Optoelectronics

This course reviews concepts of different types of optical emission, detection, modulation and

optoelectroniccircuits and their applications. The conceptsof semiconductorphysicsand semiconductor

junctiondeviceareexplained. Thewavenatureof light, polarization,interference,diffraction, light source,

quantummechanicalconceptis given.



Electrical Circuits Laboratory

Teachesthe studentthe basicprinciplesof networks,networksof resistance,independentand non-

independentsources,applicationson the Ohmslaw and the Krashwvslaws. theoriesof networksand

nodesandsimplify networks,elementsof storagecapacity,responsenetworkswith first-class,vectorsand

analysisof thesinusoidalstablecircuitsincluderesistors,capacitors,coilsandquantitiesandmeasurements

to provethetheories.

Laboratories
The Electrical Engineering Departmenthas a number of

laboratoriesusedin undergraduatestudies,researchwork, and

communityservice.


