Kingdom of Saudi Arabia
Umm Al-Qura University
College of Engineering and Islamic Architecture

College of

Engineering and
Islamic Architecture







Umm Al-Qura University

In 1949(136H) King Abdul Aziz establishedhe Collegeof
Shari a(Islamic Law) in MakkahAl-Mukarramahmakingit the
first highereducationnstitutionin the country It constitutedthe
kernel of Umm Al-Qura University and its most prominent
college Henceforward,the establishmenbf higher education
institutions continued Among them, Umm Al-Qura University
Is distinguishedoy its uniquelocationin the Holy City, andi t 0 s
academiaeputationin thefields of Islamic studiesandscientific
andapplieddisciplines

The Developmentof Umm Al-Qura University

Thereligious, historicaland cultural significanceof
the Kingdom of SaudiArabia givesit a leadingrole
amongthe countriesof the Islamic world. Millions of
Muslims flow to it to performthe Haj (pilgrimage)or
Umrahor visit the mosqueof the Prophet- peaceand
blessing®euponhim. Muslimsall aroundheworldsay
theirprayerdacingtheholyK a tdbMakkaheveryday

Commitmento Islamandadherencéo IslamicS h a r |

has always beencentralto the Ki n g d doméssc
and external policies Such commitment, however,
did not hampetrthe persisteneffortsto build amodern
society that enjoys all the benefitsof contemporary
culture Becauseof the wise governmentpolicy, the
Kingdom hasacquiredan authoritativeeconomicand
political statusthathasproduceda considerableffect
on regional and internationaleconomyand politics.
Sincetheunificationof the Kingdomunderthe

leadershipf King Abdul Aziz Bin Abdul RahmarAl -
Saudtremendous=fforts have beenexertedto effect
comprehensivalevelopmenif all aspectsof life in
the country Enteringa new eraof rapid development
of the ¢ o u n tinfragtiustureand economyin the
early1970s, SaudiArabia devotedspecialattentionto
fostering higher education Establishedin 1975 the
Mimistry of HigherEducatiorembarkednalong-term
masterplanto enablethe Saudieducationakystemto
providethe highly trainedmanpowemecessaryo run
thec o u n tnereasinglysophisticateéconomy

In 1949King Abdul Aziz orderedthe establishment
of the College of S h a r(Islaimac Law) to become
the first highereducationinstitutionin the country It
constitutedthe kernel of Umm Al-Qura University
andits mostprominentcollege Henceforward,



the establishmentof higher education institutions
continued In 1952 the T e a c h@ollegeliwas
establishedpllowedby King 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 andthe goodacademiaeputationin the fields of
Islamicstudiesandothermodernscientificandapplied
disciplines

Umm Al-Qura University has developedthrough
threehistoricalphases

Thefirst phase ((1971-1949

The startwasin 1949whenthe Collegeof Sh ar i

was establishedfollowed by the establishmenof the

T e a ¢ hGollegedn 1952 which continued until

1959 when the College of S h a r toold ahe

responsibilityof t e a c fpreparaigarandbecamehe

Collegeof S h a rand&ducationin 1962the College
of Educationwas establishedas an independent
college

The second phasel(971-1981):

In 1971 the Collegesof S h a randiEalucation
becamepart of King Abdul Aziz Universityin Jeddah
and constitutedts branchin Makkah The Collegeof
Educationin Taif was establishedowardsthe end of
this period, followed by the establishmenbf other
academiadepartmentandcenters

The third phase (Umm Al-Qura University):

The Universityof Umm Al-Qurawasestablishedn
1981 by the royal decreenumber39 on 3019817/ .
Duringthefirst decadef thefifteenthHigri centurythe
Collegesof D a U ¢Zall to Islam), Arabic Language,
Applied Sciences,Social Sciences,Engineeringand
[$1&mic Architecture were established,beside the
Collegeof Educationin Taif which wasestablishedn
1981 By theestablishmenof the Collegeof Medicine
andMedical Sciencesn 1997in Makkahandlaterin
Taif, andthe establishmenof the College of Natural
Sciencesn Taif andthe collegeof CommunityService
andContinuingEducatiorthe numberof colleges

jumped to twelve, besidethe Institute for Teaching
Arabic for Non-Native Speakerandthe Haj Research
Institute Lateron,acommunitycollegewasestablished
in Baha

The University offers the Bachelors, Graduate
DiplomasMastersandPhD degree# IslamicStudies,
Arabic LanguageEducationSocialSciencesApplied
SciencesMedicine and Engineering Thee are about
30,000studentsn thecampusesf MakkahandTalif.

In 1986 the Custodianof the Two Holy Mosques
laid the foundationstoneof Al-i A b d icaynpus to
continue the u n i v e reducational grogress in
Makkahandmeetthe rising demandof the increasing

numberofstudentsin 1995TheCollegeofS h a and U

Islamic studies,the College of Arabic Languageand
the College of Engineeringand Islamic Architecture
beganthe gradualmoveto the new campusfollowed
by the Collegeof MedicineandMedical Studieswvhich
wasestablishedby a royal decreein 1997. Currently,

therearethreecampusesn Makkah The first campus
Is in Aziziyah, housingthe university administration,
the supportingdeanshipsthe Collegeof Community
Service and Continuing Education, the Institute of

Scientific Researchthe Custodianof the Two Holy

Mo s g unstitutiesfor Haj Researchandsomeother
colleges The secondcampusis in Al-Zahir, housing
the Deanshipof Girls UndergraduateStudiesand its

facilities,andthethird oneis thenewcampusof Al-

U A b d.iTgeeels anothercampusin Taif embracing
the College of Educationandthe College of Natural

Sciences Beside awardingacademicdegreesUmm

Al-Qurauniversitygivesaspecialattentionto research
andpublicationandcommunityservice TheUniversity

alS playingasignificantrolein thesefields.




The Objectives ofthe University

The existenceof Umm Al-QuraUniversity in the Holy City of Makkah
givesit adistinguishectcharacteasanacademignstitutionthatservedslam
andcontributeto the developmenbf humanresourcesandthe provisionof
servicesatthelevelsof boththe public andprivatesectoran thelight of the
requirementof the comprehensivelevelopmenplansof the country The
major objectivesof the University assetby the Council of MinistersDecree
numberl900on 2119817/ includethefollowing:

A

A
A
A
A

Provision of higher education and graduate
studiesto enablecitizens to contributeto the
developmentof their country in the light of
Islamicprinciplesin thefollowing fields:

Islamic studies
Naturaland appliedsciences
Humanities, social sciencasdlanguages

Contribution to enhancementof scientific
researclipy conductingandencouragingesearch
andestablishingesearcltentersandsuggesting
meansfor provisionand satisfactionof present
dayneeds

Preparatiorof specialized scientisendieachers

Helpingotherlslamicsocietiesn the specialized
educationof their citizensin the different fields
of knowledge
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Objectives:

A Qualifying a generation of architects and
r d plannerswho are fully awareof the teachings
Islamic Architecture Dept of the Islamic S h a r eire shéhh way that
enableghis generatiorto undertakeéhemission
of designingcities andbuildingsfit for Muslim
communities

The Department of Islamic Architecture was the first
departmentn the collegeandoneof its ambitiousdepartments,
which participatesin developinghumanresourcegjualified to
constructour nation The departmentfocuseson teachingthe Promotingthe professionof constructionand
art and scienceof forming the constructionalenvironmentthat planningin Islamic countriesby adoptingthe
contributego theprosperityandwelfareof humanlife. Thistakes call for applyingandreviving the principlesand
placein compliancewith theteachingoftheQ u r amaSunnah objectivesof Islamicarchitecture
regardingall constructionalaspectsandthatis the basisof all

curriculaandsubjectf thedepartment Encouragingactivities of writing, translation,
andacademiaesearclon Islamic heritageand

modernproblems




Researchand Library Unit

This unit wasestablishedo supportscientificresearchn the departmenandit benefitsthe faculty staff
andpostgraduatstudentsit wasalsoestablishedo find out solutionsfor the problemsof constructional
environmentbasedon scientific researchlt is a known fact that any investigationor researchmustgo
throughsuccessiv@hasedo beworthy of beingpartof trueknowledge

Equipments andResources:

ThelslamicArchitectureDepartmenbasanumbetrof resources
helping inresearcland trainingourposes.



Vocational Workshops Units

Developinglocal resourcesmethodsof constructionand building-relatedprofessiongepresents
anintegralpartof the local constructiomactivities It is impossibleto studythe professionatontent
of any field of the constructionakenvironmentaway from thesedimensionsthat are relatedto the
buildingindustry

Vocationalworkshopsinclude a carpentryworkshop,wherethe studentlearnshow to deal with
wood as an important building material Wood is particularly importantasit is usedfor various
purposesincludingbuilding structure skylights,doors,windows,andfurniture

Moreover,internaldecoratoraisewood amongseveraimaterialsto designsuitablefurniture and
optimize the utilization of availabkpace.

Vocational workshopsalso include a building workshop, where the studentlearnsthe various
building techniqguesandtheway of usingblocksandbricksin building internalandexternalwalls as
well asthe variousmethodsf insulation

As to the metalsworkshop,it developsthes t u d wooatioinadproficiencyandteacheshim the
methodsf usingaluminumandiron to form architecturaklementssuchasdoorsandwindows,that
aresuitablefor thelocal environmentThereis alsoa ceramiclaboratorywhich acquaintghe student
with thewaysof makingceramic,asit is animportantmaterialin finishing.

Environmental Laboratory

This laboratoryis equippedwith severalapparatusethatareusedin studyingthethermalbehaviorand
measurindhumidity insideandoutsidebuildings In line with theimportanceof environmentatesearches,
which aredirectly relatedto the comfort of peoplein their dwellings,the environmentalaboratorywas
equippedwith severabhpparatusef®r thefollowing measurements

A Measuringheat and humidity continually over days, months weats
A Measuringhe intensity osunraysand the angle of incidence diifferentlocations

A A planetarium thatamiliarizesthe student withthefall of raysand theformationof shadeand
shadowspractically

A Measuringir speedand direction andtudyingits connectiorwith the thermabehavior

A Measuringair speedand behaviorbetweenbuildingsin the constructionakenvironmentusing the
cwi nd t wadiiomtb knowing the process @find pressure owdlifferentparts of buildings,
whichit may endanger th&tructuralframe

A Measuringhermal conductivity of thelifferentbuilding materials in the presence of modeling and
thermalsimulationdeviceghatshowshermalconductivityin differentenvironmentatircumstances

A Measuringheattransferinside and outside buildings through thermal analysissystemsthat are
designedor buildings




Light Laboratory SoundLaboratory

This laboratoryis equippedwith severalapparatusethatacquainthe studentwith light andits Thislaboratoryfocuse®nacquaintinghestudentvith thephysicalcharacteristicef soundundervarious
characteristicandbehavioiin differentenvironmentandunderdifferentconditions In addition the environmentatircumstancesDueto theimportanceof studyingsoundinsidebuildings,especiallywhere
laboratoryenableghe studento definethe concepof illumination andlighting andthetechniques meetingsandlecturesaredelivered this laboratorywasestablishedo achievethefollowing objectives
of usinglight in designto optimize the internal and externalutilization of availablespace This A Teachinghestudenhow to measursoundat differentdistancegrom the source

laboratoryserveghefollowing activities _ _ ! _ _ _
A Knowingthe physical behavior afoundin variousenvironments

A Studyinghephenomenaf soundeflectionandabsorptiorin additiontoidentifyingthecharacteristics
of materials thateflector absortsound

A Measurindighting intensity indifferentlocations inside and outside theilding

A Acquaintingthe studentwith the characteristicef naturalandartificial lighting in different
environments

: T ol _ : A Trainingthestudenbn making asonicmap ofdifferentspace®ver theday
A Developingspecialighting criteriafor thelocalenvironmensuchasdevelopinghe¢c nat ur a | _ : 1. _ _ _ _ _ :
lighting factor A Simulatingandfinding solutions fomoise problems in areas near airpdestories andhighways
A Determininggualityandquantityof lighting neededor differentspacesccordingo thetype A Identifying andfinding solutionsfor problemsof vibration inside buildingsandtheir effect on the
of use. structural framend comfort



Construction Laboratory

Undoubtedlythetheoreticabubjectf constructiorarenotenoughto makestudentsinderstand
many of the structuralterms and concepts Thus, this laboratorywas establishedo solve this
problemandto acquaintthe studentwith structuralproblemsandmechanism®f force movement
within thestructuraframe Furthermorethe laboratoryaimsatachievingthefollowing objectives

A Acquaintance wittmechanisms dbrcemovementithin variousstructuralframes
A Measuringhe amount and direction @drceson varioussurfaces

A Acquaintingthestudentith theconcepbf simpleandcontinuouseamspne andtwo-way
slabsandstrainingjoints

A Acquaintingthe studentwith iron structuressuchas trussesand spacetrussesand how to
measure th&rceson them

A Acquaintingthe student withmethods of measuring pressure, tension, and moments on
differentparts of thestructuralframe.

Photography Laboratory

This laboratoryis equippedwith traditional and digital camerasof various sizesin additionto a
developmentaboratory This givesthe faculty membersstudentsandemployeesf the departmenthe
opportunityto usetheseequipmentsn taking anddevelopingphotographsindslides Thesematerials
arevery importantto the architectasthey shedlight on constructionin differentphasedrom designto
implementation

Modeling Workshop

Any architecturabr planningwork shouldbe representedsa 3D scalemodelto reflectthe proposed
designbeforeimplementationThis worshiphelpsin thatregardby makingscalemodelsof the projects
proposedoy the departmenbr its studentsusingits equipmentjncluding cutting andforming tools to
build the scalemodelsrequiredfor variousprojects

Computer Laboratory

This laboratoryprovidesthe studentswith an opportunityto learn varioustechnologicalskills and
developarchitecturaldesignand constructionaplanningthroughlearningcomputerbasedarchitectural
drawingprogramssuchasPhotoShop3D, AutoCAD andsimilar specializegorogramsn additionto the
variousmethodsof presentation
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Civil Engineering Dept.

TheDepartmenbof Civil Engineeringvasinitiatedin 1407AH

asthec o | | thigdelépartmen{precededoy the Department

of Islamic Architecture and the Departmentof Electrical and
ComputerEngineering)

This departmentvas establishedo participatein satisfying
theK i n g dmeedioscivil engineersaspart of its ambitious
plansto keepup with the ongoingconstructionadevelopment
Specifically, the departmentiims at providing Makkahand the
neighboring areas with qualified civil engineerswho have
studiedin the sameenvironmensothattheyknow its needsand
participateeffectivelyin its development

The program aims at acquainting the student with his
environmentand qualifying him to satisfyits engineeringheeds
anddevelopscientificsolutionsor Holy Makkah,wherehundreds
of thousandsof Muslims come annuallyto perform Hajj and
Umrah

Vision

Thevision of the Departmenbf 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 SaudiArabia through
researcheducationeadingto bachelorsmastersaand
PhD degreesaandcontinuingeducatiorfor practicing

engineers

Mission

The missionof the Civil EngineeringProgramis
to provide the studentswith high-quality education
andtrainingrequiredfor the studentgo fully develop
theirprofessionatjualitiesandskills ascivil engineers
andto developtheir personapotentialto the greatest
extentpossibleto be able to pursuehigher studies
andresearcho servetheholy city of Makkahwith its
particularengineeringheedsdueto the pilgrims, and
the SaudiArabian societyat large In particularthe
missioninvolvesthefollowing:

1. Providing a multidisciplinary curriculum for
the studentghatis fundamentalyet broad and
flexible, to producegraduatesvho are well-
grounded in mathematical, scientific, and
technicaknowledge

2. Training the studentsduring their educationto
analyzeevaluate anddesigncivil engineering
systems




3. Enabling the student to communicate
effectively

4. Providing meaningtil
undergraduate research

5. Producing graduateswith understandingand
appreciatiorfor globalandsocietalissuedor a
career path toward leadership in industry,
governmentandacademia

opportunities for

The missionof the Civil Engineeringdepartment
includes striving for highly qualified faculty,
technicians, laboratory equipments, information
resourcesindlearningfacilities, to facilitate research
activitiesandto keepits studentsip-to-datewith recent
developmenaindadvancesn scienceandtechnology
throughgreatercooperatiorandinvolvementwith the
localindustrialactivities Besideits scientificmission,
the departmenis keento emphasizeon the ethical
gualitiesfor its graduates

Objectives

A Developingthes t u d @omgrehensionf
Islamictraditions and his adherencelstamic
morals in practicing thprofession.

A Acquiringthe basisciencesnd engineering
scienceshat are necessafgr developinga
strorg scientific background for additional
specializedstudies

A Developingthes t u d abititiesitsapply the
acquired academic knowledgeactically

A Acquiringleadership competency askills of
engineering businessanagement

Outcomes

The Civil Engineeringorogramoutcomeis asfollows
in accordancewith the ABET EngineeringProgram
LearningOutcome

1. An ability to apply knowledgeof Mathematics,
ScienceandEngineering

2. An ability to designandconductexperimentsand
to critically analyzeandinterpretdata

3. Anabilitytodesigrasystemgcomponentrprocess
to meetdesiredneedswithin realistic constraints
suchaseconomicgenvironmentalsocial,political,
ethical, health and safety, manufacturability,and
sustainability

4. An ability to functionin multi-disciplinaryteams

5. An ability to identify, formulate and solve
engineeringroblems

6. An understandingof professionaland ethical
responsibility

7. An ability for effectiveoral,writtenandgraphical
communication

8. Thebroadeducatiomecessaryo understandhe
impact of engineeringsolutionsin a global and
societalcontext

9. A recognitionof the needfor, and an ability to
engage in lifdonglearning

10.A knowledge of contemporargsues

11.An ability tousethetechniquesskillsandmodern

engineering tools necessaryfor engineering
practice




Equipments andResources:

The departmenthas equipmentsand resourceshat
support the educationalprocessin it and allow the
studentsto conduct laboratory experiments, which
represenanintegralpartof thecurricula

These laboratories are equippeith numerous
laboratory apparatuses.Each semester, laboratory
experiments are conducted in these laboratories
accordingo itemsof thestudyplan In addition,students
alsousethelaboratoriegzo conductthe experimentshat
theyneedin theirgraduatiorprojects

In additionto a numberof serviceprogramssuch as
AutoCAD. The studentsuse these programsin the
variousareasof civil engineeringandfaculty members
usethemalsoin research

Computer Laboratory Asphalt Laboratory

The computetaboratoryis equippedwith many This laboratory has the necessaryequipment and

computersand printersto train studentson using apparatusefor conductingherequiredtestsfor designing

asphalmixtureandtestingthebasicasphaltharacteristics

computersn drawing,printing,and graduation
projects in addition to learning computer  Suchaspenetrationflexibility andliquidity. Thislaboratory

programminglanguagessuch as ¢ F o r tanda n & alsousedin testing aggregatespecifications(suchas

conductingthe applicationsthat are requiredfor ~ Specificgravity, sieveanalysis)and measuringstrengthof

theasphalimixture (MarshallStability tests)

someofthed e p a r tcouesest U s




Soil MechanicsLaboratory

Thislaboratoryis usedn conductingexperiment®f the Soil Mechanics
(1) & Soil Mechanicq?2) coursesTheseexperimentacquainthe student
with the engineeringcharacteristic®f soil and ways of improving them
throughconductingvariousstudiesandexperimentsuchaswatercontent
measurementsoil mechanicalanalysis(Sieve Analysis), classification,
permeabilitysoil integrity, plasticlimit, liquid limit, directshearesistance,
soil bearingcapacitydifferentsoil stabilizationmethodsgtc

R
=
]

Hydraulics Laboratory

It is oneof the laboratoriesof the Departmenbf Civil Engineering
whereexperiment®fthesubjectof¢ f | nuei cdh a andgchsyed r a u |
are carried out Here, studentsare trained on conductinglaboratory
experimentsontheengineeringcharacteristiegtersuchasmeasuring
hydrostaticpower on platesand gates,measuringthe speedof water
flow in pipes,andmeasuringhe smalldifferencein the differentjoints,
measuringriction loss Studentsalsostudythedifferenttypesof pumps
andways of connectingthem (in seriesor parallel) In addition,they
alsostudywaternetworksandflux surfacemeasuremenmeasurement
of drainagein opencanals(measurementsf the hydraulicjump) and
effectsof thewaterbednclinationandshapeon watersurface




ConcreteLaboratory

Thislaboratoryis equppedvith apparatusethatarenecessarfor conductingsomeexperiments
onaggregatecementdry concreteandwetconcreteThelaboratoryis usedby studentsvho study
the subjectof ConcretelTechnologyandotherstudentavho useit in their graduatiorprojects The
| a b or aquipmesyinclades

A Electronic apparatusr crushing concretsamples (taneasure pressure abending)
Concrete permeability measuremaepparatus

Machine formeasuring air content obncrete

Machine forcapping concrete cylindevath sulfur

Treatmentoom for samplg@reservation

Concretamixer

LosAngeles Abrasiomaggregatdestingnachine

Sieves shakingpparatus

To To Do Po Io Do o Do

Dry concrete linear change measurenspparatus




Materials Laboratory

This laboratoryis usedto carry out experimentsof the Materials course,which aims at
acquaintingstudentsvith thecharacteristicef differentmaterialsandtheircomponentsspecially
mineralsandiron in particularbecausét is frequentlyusedin construction

Thissubjectacquaintstudentsviththemi n e at@nicsirgctureandthengoesontoacquaint
themwith the atomicdimensionmeasuremennsidea singlecrystal This takesplacethrough
someexperimentselatedto atomic constructand by using explanatorydevicesdepictingthe
actualstructureof the crystalsin additionto microscopicmethodgo identify characteristicsof
the different materialsand minerals after the processef polishing and softeningthat are
necessaryor themicroscopidnspection

Thestudentalsolearnshowto identify the physicalcharacteristicef mineralsandthedesired
mechanicalcharacteristicsuch as hardnessand elasticity at various degreesand conducting
tensiontestsusingthe universaltensiontestapparatuso ensureaccordancevith specifications
Moreover,detailedstudyof steelingot, which is usedin mostfields of constructionjnspecting
its factorsof antirustanticorrosiorto be usedin constructiorwith thedesiredcharacteristics




Laboratories of PlaneSurveying
and Photogrammetry:

The surveylaboratoryis equippedwith the traditional survey apparatusesuch as robes,
cadastratompassanddigital andlasertheodolitesIt alsohasmodernsurveyapparatusesuch
as integratedmeteorologicalstations,electronicdistancemeasuremenapparatuseand GPS
apparatusesrl he laboratorytrains studentsof the department®f civil engineeringandlslamic
architectureon the appliedpart of the Surveycourse Theseexperimentsanclude training the
studenton measurindongitudes verticalandhorizontalangles makinglinear, horizontaland
grid balanceso measurdeightof thedifferentpoints,anddrawinglinearsectorandtopographic
maps

Moreover,studentsare trained on defining the line direction and coordinatesof a local or
internationakoordinatesystemandmakingsurveymapsof a certainarea

The departmentlso hasa photogrammetryaboratoryequippedwith a stereoscopdn this
laboratory,studentsare trainedon experimentf Survey(2) course,including stereoscoping,
measuringheight basedon pictures,producingmosaics,and measuringcoordinatesdasedon
picturesandturningtheminto landcoordinates
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Dr. HamzahA. Alharthi
Department Chairman

Foreword

The departmenbf MechanicalEngineeringwas establishedn 1407
H (1987 in the Collegeof EngineeringandIslamic Architecture which
hasover 18 membersof academicstaff in the departmentsupportedoy
dedicatecadministratiorandtechnicalteams

The departmenthas over 500 undergraduatestudents,and offers
undergraduateoursesn both PowerandProductionEngineering There
Is also the opportunityto enhancethesedegreecourseswith market
demandsas elective coursesto adaptthe requirementan some other
particularareasof careerchoices

Therangeof ourundergraduatgrogramsoversall area®f mechanical
engineeringwith particularfocuson the specializecheedsof industries
It is ouraimto prepareour studentdo excelin all importantareasof our
profession,such as designsystems power generation,manufacturing,
CAD/CAM, air-conditioningwaterdesalinationandenergymanagement
amongothers

Our graduatesare held in high regard by the
industry As a result,the studentdind rewardingjobs
In variousengineeringdomains,n large,mediumand
small scalecompaniesof the private sector,as much
asexcellentpositionsin powerplants,waterresources
managementoil and petrochemicarefineries,of the
public sector Consequentlywe havea commitment
to provide the undergraduatethe stateof the art of
knowledge Therefore, they are guided throughout
their coursesby personaltutors and are taught by
experience@nddedicatedstaffs

It is our primary missionto always prepareand
improve our undergraduatprogram,in orderto bring
our studentsup to the stateof art in the development
of engineeringndustryandcareer The departments
fastgrowing,with aplanto offer postgraduatestudies,
Master of Sciencein MechanicalEngineering Also,
we plan to apply for accreditationof our Bachelor
degregorogramby ABET.

Our vision is to achievedistinction, integrity and
excellencemeasuredin all our activities We are
dedicatedto provide a truly outstandingeducation
opportunitythrougha properbalanceof high quality
undergraduatepost graduateand researchprograms
Our goals include improving our undergraduate
technical knowledge by continuously upgrading
teachinglaboratoriesand workshops,enhancingthe
quality and reputationof our researchactivities, so
that we becomenationally and internationallyknown
for partnerships with government agencies and
industriesandotherlnstitutionof higherlearning

Dr. HamzahA. Alharthi
Department Chairman




Vision
Generge and promote knowledgeand learning
nucleusfor the mechanicakngineeringliscipline

to contibute nationally and internationally in
engineemgandsocialdevelopment

Mission

Providing highly qualified mechanicakngineers,
inspiredwith Islamic and ethical values,capable
of masteringmajor roles in industry as well as
conducting advanced scientific research In
addition,providing faculty with meando develop
their intellectual capacity through teaching,
researclandinteractionwith sockety.




Objectives

Provide mechanical engineer professionalswith breadth of
knowledge skills, valuesandconfidenceo:

il

Take a leadershiprole on various aspectsof real life
environments (designing, conducting experiments and
simulation, interpreting mechanical engineering
applications'outcomeand conductingacademicas well as
appliedresearch)

Work individually aswell asin multidisciplinaryteams

Continually improve their skills through professionaland
postgraduateeducation

Demonstrateprofessionalismas well as senseof societal
andethicalresponsibilityin theirendeavar

Qutcomes

The units of knowledgeor skill that eachstudent f)
graduatingwith a B.Sc. degreewithin the Mechanical
EngineeringProgramis expectedio havein orderto 9)
satisfytheprogrameducationabbjectivesare h)

a) anability to apply knowledgeof mathematics,
science, and engineering;

b) an ability to design and conduct experiments, as i)
well as to analyze and interpita;

C) an ability to designa system,component,or )
process to meet desiredneedswithin realistic K)
constraints such as economic, environmental,
social, political, ethical, health and safety,
manufacturabilityand sustainability

d) an ability tofunctionon multidisciplinarjteams;

e) anability to identify, formulate and solve
engineeringroblems;

anunderstandingof professional and ethical
responsibility;

an ability to communicateffectively;

the broadeducatiomnecessaryo understandthe
impact of engineeringsolutions in a global,
economicenvironmentalandsocietakcontext

arecognitionof the needor, and an abilityto
engage in lifdonglearning;
a knowledge of contemporaissues;

an ability to use the techniques,skills, and
modern  engineering tools necessary for
engineeringpractice




Description of Mechanical Engineering B.Sc. Courses

Undergraduate Program Engineering Mathematics IT (800202

The undergraduateprogram is assigned to The aims of this courseare to provide the studentwith good knowledgeand
provide basic theoretical and technological understandingf the basicconceptsand theoremson linear algebraof matrices
knowledge in various fields of contemporary (especiallyin the solving systemof algebraicequationswith some effective
importanceto the mechanicalengineer of the methodsof solutions),specialfunctions (Gamma,Beta and Besselfunctions)
newcentury Thisis to provideawarenessf basic Also, a Fourieranalysiswith applicationson partial differential equationgHeat,
physical and engineering sciences, and to waveandpotentialpartialdifferentialequations)
encouragethe development of inventiveness
while searching for engineering solutions to Engineering Mathematicsll 7 (800203
technical problems The program includes a To provide the studentwith good knowledgeand understandingpf the basic
number of elective courses in different conceptsandtheoremson linear algebraof matrices specialfunctions(Gamma,
specializations which permit the students to Beta and Besselfunctions) An ability to determineFourier seriesfor some
specializen a particularareaof their choice basic periodic functions, convergenceto a periodic waveform Basic

understandingpf the complex Fourier series 2nd Order DE problemsand a
Fourieranalysison PDEs



Engineering Graphics |1 (80415)

The courseprovidesthe undergraduatengineeringstudentwith a backgroundn
descriptive geometry, orthographicprojection, engineeringdrawing standards
and annotation,and computeraided engineeringgraphics Point line and plane
relationshipsin projection multi-view engineeringdrawings auxiliary and
sectionviews basicdimensioningandannotation

Thermodynamics11 (804201

1-Thermodynamicsdefinitions (systems, energy forms &types, properties,
processgycle),1stlaw of thermodynamicapplications

2- Propertieof puresubstanced?-V-T relationsof idealgasephasechange

3- Energyanalysisof closed& opensystemgwork, heat&masstransfer)

4- Secondaw of thermodynamicdjeatenginesrefrigerators&eatpumps

5-Entropydefinition, T-dsrelationsfor idealgasesandisentropicefficiencies

Dynamicsi (8042232

Studyon kinematicsof a particle,rectilinearandcurvilinearmotion Kinetics of

a Particlefocusingon force and accelerationNewton SecondLaw of motion,
work andenergy Kinematicsof particles- impulseandmomentum Kinematics
of aRigid Body, translationrandrotationalmotion

EngineeringWorkshop i (804230

1-Introduction to Manufacturing Processesy John A. Schey McGraw-Hill
HigherEducation3rd edition,1999

2-Fundamental®f Modern Manufacturing Materials, Processesand Systems,
2nd Editionby Mikell P. Groover JohnWiley & Sons.2nd edition,2001

Material Sciencei (804234

Typesof Engineeringmaterials Atomic structureand arrangementgrystalline
structureand type of crystal structure Miller indices and X-ray diffraction.
Imperfectionsin crystalline structureand diffusion. Equilibrium phasediagram
and relationshipwith cooling curves Iron- Iron Carbide phasediagram Heat
treatmentindphasdransformationSteelandcastiron typesanddesignation



Mechanical DrawingT (804253

Learning the drawing principles and using the samein industrial practice is
essentiafor any studentandthis book actsasa valuableguideto the studentof
engineering It also servesas a referencebook in the design and drawing
divisionsin industries This book actsalmostasa completemanualin Machine
Drawing This book is a foundationfor studentsand professionalsvho from
herewould like to learnComputerGraphicswvhichis a mustin moderndays

Thermodynamics21 (8043021

1- Gas power cycles used for Petrol& Diesel engines anetaise engines.
2- Vaporand combined (GaSteam) power cycles.

3- Refrigeration & heapump cycles basics.

4- Gas mixtures properties for ideal &real gases, and raoishixture relations
5- Chemical reactions (combustion processes products balance).

Fluid Mechanics1i (804309

Basic DefinitionsNewtonianfluids - non Newtonianfluids - The SI Systemof
Units-IntroductionrPressure Pressuremeasuremenby ManometeiFForceson
submergedSurfacei Staticsfluids-Stability of Submergedor floating Bodies
Uniform Flow, Steady Flow-Flow-Flow rateContinuity- The Bernoulli
EquationAWork and EnergyApplications of the Bernoulli Equation The
Momentum EquationrApplication of Momentum Equation Laminar and
Turbulentflow-Pressurdoss due to friction in a pipeline Pressurdoss during
laminar flow in a pipe-Boundary LayersDimensionsand unitsDimensional
HomogeneityResults of dimensionalanalysisB u ¢ k i n g hi dah@edayesns
Manipulationof the” groupssimilarity- Experimentsn fluid mechanicsab.

Engineering Designi (804308}

Upon completingthe course the studentswill be ableto: Define problems,uses
problemsolving techniques generateideas,work in teamseffectively, define
teamnormsanduseethicaljudgment



Heat Transfer 11 (804319

Fundamentals of conduction, convection, and radiation One and
multidimensional steadystate heat conduction Heat transfer from fins. A
numericalmethodfor steadystateheatconduction

Fluid Mechanics2i (804314

BoundaryLayer Equations, Boundary Layers with Pressure Gradient,
Momentumintegral Estimatesfriction DragandPressurdrag, PotentialFlow,

Singularity Elements Circulation,Superpositiorof PlaneFlow, PlaneFlow Past
ClosedBody Shapes, Airfoil Theory, Axisymmetric Potential Flow,

CompressibleFlow, Speedof Sound, Adiabatic and Isentropic Steady Flow,

NormalShock Wave, Converging and Diverging Nozzles, Turbomachinery,
Classificationof Pumps,Pump PerformanceMixed- and Axial-Flow Pumps,
ReactionTurbinesmpulseTurbinesWind Turbines

Theory of Machinery i (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 mechanisGrashofcriterion, transmission angle,
limiting positions, examples of planar mechanisms (sladank, fourbar, 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 materialsi (80433)

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, bendi
of the beam and flexural equation. Analysis of combined loading as well as
stress and strain transformation.



Manufacturing Technology(2) 7 (804334

During this course the studentwill study Bulk and sheet metal forming
processescapabilitiesof eachmetal forming process,the forces and powers
requirement$or eachof the studiedmetalforming processes

Material Testingi (804339

Introductionto mechanicalproperties Tensiontest stressstrain relationships
Compressionand shearing stresses Hardnesstest Brinell; Vickers and
Rockwell hardnesgests Hardenabilityand Jominy test Impacttest machines
types effect of the variable Fatiguetest fatigue crackingand failure; fatigue
limit; Smith diagram Creeptest creepcurve and stages effect of stressand
temperaturgLarsonMiller parameter

Engineering Statistics and Probability theoryi (804343

Frequency Distributions Graphs of frequency distributions Descriptive
measuresCalculationsfor centraltendencyand variability. Samplespaceand
events Counting Axioms of probability Elementary probability 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 the mean Centrallimit theorem Samplingdistribution
of the variance Pointandinterval estimation Testof hypothesisProbability of
Typel andTypell errors Hypothesisconcerningpneandtwo meansOperating
characteristicgurves Methodof leastsquaresinferencebasedon leastsquare
methodsCorrelation



Engineering Economy1 (8043449

This course consists of fundamentalsof engineeringeconomy, the basic
principlesof the time value of money,drawingthe cashflow diagramddifferent
interestratesi.e., simple, compound,MARR, ROR, nominal and effective,
comparing economic alternativesbasedon equivalent presentworth (PW),
future worth (FW), annualworth (AW), Using of depreciatiormethodsrelated
to machines/projectandPerformingreplacemenandbreakeven

Machine Designl 7 (80435)

mechanicakngineeringdesign propertiesof materials review of staticfailure
theories designingagainstfatigue loading machineelementsdesign shatfts,
keys, couplings,power screws clutches belt drives pins, joints and splines
Threadedasteners

Computational Methodsi (80437Q

Introductionto scientific computingandalgorithms iterative methods systems
of linear equationswith applications nonlinearalgebraicequations function
interpolationand differentiationand optimal proceduresdatafitting andleast
squaresnumericalsolutionof ordinarydifferentialequations

Computational Fluid Dynamicsti (804416

This course brings together the knowledge gained in fluid mechanics,
thermodynamics heat transfer and numerical methodsin order to develop
computationaltechniquesfor the engineeringanalysisof heatand fluid flow

processes The studentis introducedto the modelling and computational
techniqueghatareincorporatedn currentcomputationafluid dynamics(CFD)

software CFD focusesonfinite differenceandanintroductionto finite element
& volume solution for ordinary and partial differential equations,different
numericalmethodsto solve problemsof an engineeringsystem Examplesand
applications of computationalprojects using C++ or Mat lab or software
packagesreusedto analysecomplexflow situations



Mechanical vibrations 7 (80442(

The courseintroducesthe 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 forcedvibration of (undampedl damped)two degreeof freedom
systems Free and forcedvibration of (undamped damped)multi-degree of
freedomsystemsDeterminatiorof naturalfrequencieandmodeshapes

Heat Transfer 21 (804429

Solve unsteadystate heat conduction problem with Lumped, graphical and
numericalmethods Learning about convectionheat transferfor laminar and
turbulentflow. Performthermal designand performanceanalysisof common
types of boiling or condensationsystem Perform thermal design and
performanceanalysisof commontypes of heat exchangersUnderstandthe
physicalnatureof thermalradiationandits interactionwith matter

Manufacturing Technologylll T (804434

UponCompletionof the course studentswill beableto:
DemonstrateKnowledge of different types of machiningprocessegTurning,
hole making,milling, broachingabrasiveandfinishing operations)
Understandhe basicprinciplesandtechnique®f chip removal
Demonstrat&Knowledgeof different typesof cutting tool materialsand cutting
fluids, their characteristicgpropertiesandapplications
Demonstraté&nowledgeof differenttypesof AdvancedMVachiningprocesses
Knowing cutting conditionsfor different materialswith different cutting tools
andhow to estimatehe cuttingtime andthe cost

Industrial Quality Control i (804444

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

chartsfor attributes capabilitystudies samplingplansanalysisandcalculations,
a standardsystemof plans,reliability analysisjive dataanalysisis implemented
usingstandarccomputersoftware



Machine Designll i (80445)

On successfulcompletionof this course,studentswill be able to work as a
designteamto analyzeproposediesignsolutionsand suggesimodificationsor
Improvements,select proper machine elementsand apply this knowledge
effectively and efficiently to integratethe designedcomponentinto a working
mechanicabystem

Engineering Measurementsi (804453

The coursenvolvesbasicstandarcconceptsandtechniquesisedin Engineering
MeasurementsA plan for using more engineeringapplicationexamplesand
increasedelianceon self-study throughassignmentsising reatlife datamight
Improve teachingeffectivenessThe courseincludesa 3-hourperweek hands
on laboratorywhereyou apply the materiallearnedin the lecture Studentswill
learn not only how to usethesedevicesin the lab, but also the fundamental
principlesof their operationi how they work. Statisticalanalysisis integrated
into the course gspeciallyin the handson laboratorieswherestatisticsareused
to analyze manipulateplot, andinterpretacquireddata

Refrigeration &Air -conditioning-1T1 (8044621

-Introduction to Refrigeration & aiconditioning applications, Basics \dapor
compression refrigeration systems (VCR), Refrigerants,

-Multi-pressure VCR systems,

-Absorption refrigeration cycle.

-Properties of moisair, Psychrometrpf air-conditioning(A/C) processes,
-Design conditions of comfort, Solar radiation,-&onditioning cooling load.

Solar Energy1 (804463

New and renewable energy resources are introduced in this course. The course
considers the details of the solar energy basics eéatth geometry, solar
radiation and thermal, and electrical applications. Analysis of the solar
collectors and photovoltaic performance is considered. Design of a solar systen
and case studies are taken into consideration during the course.



Automatic Control T (804465

Modelling, characteristics,and performanceof feedback control systems
Stability, root locus, frequency responsemethods Nyquist/Bode diagrams
Leadlag, PID compensatorDigital implementation

PowerPlantsi (804466

The courseconsiderghe detailsof the steampowerplants It includesthe study
of the plant'seconomicslt considerghe powerplantelementssteamgenerator,
steamturbines,steamcondenserspumpsand heat exchangersEach element
takes a considerableconsiderationduring the course in both lectures and
assignmentsin addition to improvementof the plant, efficiency is included

The combinedgassteamcyclesarealsoconsidered

Graduation Project 1 (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.

Internal Combustion Enginesi (804469

Engine typesi reciprocating engine performance parameteas standard
cycle analysi$ fuel/air cycle analysis fuels properties in Sl & diesel engines
and combustion calculatioiisupercharged and turbocharging enginése|
system in Sl engine, spark ignition systerfuel system in Cl enginds
combustion process in Sl engineombustion process in Cl engine
measurements ,engine testing and performance.

Machine Designl 1 (80435)

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



Engineering Workshop

Themechanicalvorkshops equippedvith machinesandapparatugor trainingthestudentsn thefields
of casting, metaiorming,and machiningrocesses.

The Mechanical EngineeringDepartmenthas a number of
laboratoriesusedin undergraduatetudies,researchwork, and
@  communityservice




Welding Laboratory

The welding laboratorycontainsdifferent welding equipmentfor training the students
with weldingtechnologiesncluding gasweldingandcutting,electricarcwelding (SMAW),
Tungstennert Gas(TIG), Metal Inert Gas(MIG), Plasmawelding,and Spotwelding The
laboratoryis alsousedin the graduationprojectsrelatedto certainwelding operationsor
studyinganadvancedveldingprocessandalsoin researctwork .

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
andhowto controlthevibrationandits damping The
laboratory is also used in research related to
mechanicalibrationsandtheoryof machines

X =
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Mechatronics Research Laboratory CNC/CAM Laboratory

This lab providesopportunityto studentsandfaculty membergo do their researchn The laboratory is designed and equipped to be employed in
thefield of electronicsprogrammingandmechanicabystemslt providesthe following introducingdifferent coursessuchasCNC i CAM 7 FMS T Roboti
lab facilities to the respectiveusers,e.g., 3D printing with different plastic gradeslike Handlingi Automation Thelaboratorycontainghefollowing facilities:
ABS, flexible, castabletoughandclearmaterialproducts CNC Circuit BoardPlotterfor Bench CNC lathe machine(Emco compact5) i Bench CNC lathe
rigid andflexible PCBswith singleor multilayer options,Mini latheanddrill machines machine (Emco P55) i VMC (Denford TRIAC) i Computerlocal
for mechanicalworks, multipurpose hand held rotating tool for grinding, cutting, networkconsistof mastercomputerand10 slavesi FMS cell consists
polishing, etc, and a huge collection of electronic components sensors,actuators, of oneVMC, oneCNC lathe, 5 axisMitsubishirobot,and5 stationsfor

inspectionsortingandinventoryconnectedogethemwith aconveyor
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solderingstationsandhotair for prototyping
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Refrigeration and Air -Conditioning laboratory

TheMain goal aspect is to give tistudentsan overall background on the components of Refriger&t#in-
Conditioningsystemstherefore thdollowing jobs are conducted in th&boratory:

1. Determinatiorof thecoefficientof performance, cooling & heating loadatesof humidification&
dehumidificatiorof Refrigeration&Air -Conditioningsystems.

2. Construction angystemsevaluation of graduatatigarojects.

3. Possibilitiesof organizing shortraining courses in Refrigeration &ir-Conditioningsystemslesign,
operation, performance evaluation dadlt simulation.

4. Widerangeof cooperation imesearclprojectsstudiesn Refrigeration &Air-Conditioningsystems.

Solar Energy Laboratory

The mainobjectiveof thelaboratoryis to give the studentsanoverallbackgroundn thethermalandelectrical
applicationsof solarenergyfor domesticandindustrial uses That includesdeterminationof the feasibility and
efficiencyof solarengineeringystemslike water&air heating food&wood drying,waterdesalinationsolarovens,
solarconcentratorfor industrialprocessebeat&power generatiorandsolarenergystoragesystemsConstruction
and systemsevaluationof graduationprojectsare consideredThe laboratoryhasa monitoring meteorological
stationfor climate conditions&solar intensity measurementdt containsalso possibilitiesof organizingshort
trainingcourseengineeringsolarsystemslesign operationrandperformancevaluation




Materials Scienced_aboratory Materials Testing Laboratory

This laboratoryis usedin the experimentsof the materialssciencecourseto introducethe materials his labis usedin thedetermininghe mechanicapropertieof the
characteristicsand its elements The lab containsmicroscopicexaminationsand specimenspreparations materials In thislab mechanicatestsareconductedsuchastension,
(polishingandetchingoperations)Thelaboratoryis usedn thegraduatiorprojectsrelatedto materialscience compressionhardnesshendingandimpact
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Automatic Control Laboratory

Automaticcontrolhasplayedavital rolein theadvanceof engineeringand
sciencelt is animportantandintegral part of manufacturingandindustrial
processesFor instance,automaticcontrol is essentialin such industrial
operationsas controlling pressure,temperature humidity, viscosity, and
flow in the industrial proceses The automaticcontrol courseat Um Al-
Qura University introducesthe studentsto the theory of automaticcontrol
providing meandor attainingoptimal performanceof dynamicsystemsand
improvingproductivity

Gaining the practicalexperienceof automaticcontrol comesfrom direct
applicationsof the automaticcontrol theory This can be achievedfrom
differentpracticaltrainingmodulesn the Controllab. Thelaboratoryconsists
of sometrainingsystemso controlfluid flow rate,gaspressuretemperature,
position,andspeed

Engineering Measurements
Laboratory

It isconsideredthedimensionalmeasuremavita accuracyuptdl
micron,angularmeasurementsth accuracyuptd® minutesandorm
measurementsuchasroundnesstraightnessndflatness Roughness
measurementsrealsoconductedThelab hasthefollowing facilities:
Block gaugesi angle block gaugei limit gaugesi calipersi
micrometers dial indicatorsi protractorsi sensitivelevelsi bore
gauged clinometersi sinebari talyveli talyrondi surtronic# i
minidekkeri surfaceroughnes# 2D and3D.




Fluid MechanicsLaboratory

The laboratoryis usedto introducethe principles and typesof |
incompressiblefluids flow, and the measurementof pressure,;

velocity, andflow rate Also, thefriction in pipesandits advantages

to flow andtheforcesresultingin thestaticfluids. Thelaboratorycan == _

participatein the postgraduateresearchesgfter developingit with
specializecequipment

Heat Transfer Laboratory = o

The heat transfer laboratomasestablished to
develop experiments in thield of heattransfer
andmeasurementJhereforethe laboratory contains
experimentsaboutthe heatconduction, convection .
andradiationmeasurementst hasalso experiments '
about the heat transfer applicationssuch as heat
exchangers and furnaces Moreover there are
measurementsf the materialthermalpropertiedike Che
thermal conductivity of the thermalinsulations The
temperaturemeasurementby different methodsare
alsoconsideredn thethe heattransfedaboratorywas
establishedThefacilitiesarequalifiedandtheycanbe
usedfor teachingyesearclandtraining




Turbo-machinery Laboratory

This laboratoryis usedto demonstratehe componentf thermalpower plants, how to operateand setthe
performanceAs well asintroducingthefundamentalsariablesexecutableompressionsuchasclimate sectional
areaof flow, friction andforcethetop of the soundandmeasureheinteractionbetweertheforceandobjects

Combustion Laboratory -1 (Diesel &
Petrol engines)

Laboratoryaimsto introduce student® the typesandcomponentsf
internalcombustiorenginesreciprocatingandrotary(petrol- diesel Vankil
- gasturbines). The appointmentof engine performancendervarious
operatingconditions Setthe detailsof the combustionand measuringhe
level of emissionsndhowto controlthem Plantcanparticipatan scientific

researchior postgraduatstudiesafterthe developmenandconsolidatiorof
thevariousdevices




Electrical
Engineering

Departement




Foreword

Electrical Engineeringis a rapidly growing department
within the Collegeof Engineeringand Islamic Architectureat
Umm Al-Qura University Its missionis to preparegraduates
in the broadfield of ElectricalEngineeringvho will contribute
effectively toward the developmentof local community in
particularand SaudiArabian Societyin general Our graduates
arewell preparedprofessionallyandethicallyin orderto work
successfullyon multidisciplinary projectswith the complete
comprehensiorand understandingpf sociceconomicfactors
impactingtheseprojects This is the reasonthat our graduates
have received many attractive offers from prominent
companiedike SaudiAramco, SABIC, STC, and many other
innovative technology businessesn the Kingdom of Saudi
Arabia Many other graduates have been accepted in
postgraduate@rogramsin Electrical Engineeringand business
in the highrankingnationalandinternationalniversities

But the Electrical Engineeringdepartmentalways
strivesfor continuousimprovementand we continue
to updateour undergraduateurriculato bettermeet
the needsof current studentsand future practicing
engineers,as well for those studentswho want a

strongtechnicalbackgroundn electricalengineering
as preparationfor a careerin businessfinance,or a

variety of other professiondor which EE providesa

well-built foundation Our curriculaarewell designed
and continually improved to complementthe fast
pacedcutting-edgetechnologyand meetthe needsof

theemployersof ourgraduates

Our departmentis a dynamic community of
scholars/ educatorsactive in most of the principal
areasof our field. Our faculty membersare diverse
and participatein interdisciplinary,pedagogicaland
new initiatives EE departmentfaculty members
conductresearclandteachcoursewithin the areasof
expertise Communicationsand Signal Processing,

Microcontrollers and Microelectronics, Renewable
Energy & Power Transmission, Distribution &
ProtectionandControl

In summary,Electrical EngineeringProgramaims to
producenext generationinnovatorsand professional
leaders, who strive to solve the problems of
communityin particularandhumanityin generalyital
to the21stcenturyeconomyandsociety

If you area prospectivaundergraduategleasevisit us
at Umm Al-QuraUniversityT we arealwaysthereto
welcomenewandtalentedstudentgo our program

Dr. Mohammed Saleh AtAlshaikh
Department Chairman



Vision
To be globally distinguished, professionally

recognizedand committedto the serviceof society
andenhancemerdf humanity

Mission

To provide quality education that enables
graduateso leadandexcelin their professionandto
servesocietyand humanitythroughproductiveideas
and meaningful collaboration locally and
Internationally




Objectives

Electrical EngineeringProgrampreparesgraduates
to be successfuprofessionalsan their fields. Our
Curricula preparesour graduatesto achieve the
three Program Educational Objectives (PEOs) of
Electrical Engineering Program These PEOSs in
supportof EE programmissionand the missionof
Umm Al-Qura University (UQU), are to prepare
graduates

Engineering Knowledge &Professional Practice
1. To play aleadingrole in engineeringcareersand
performinnovativeresearch

Active Team Participation & Lifelong Learning

2. To utilize appropriateknowledge experienceand
skills to function effectively in multidisciplinary
teamsand adaptto the changesin engineering
practices and environments throughout their
careers

Engineering Citizenship
3. To apply currentelectricalengineeringdesign
principles within the societal, ethical,
environmentalsafety& economicconstraints,
and progress in their professional
responsibilitiesn accordanceavith the Islamic
values

Electrical Engineering Program excellent
education so that graduates achieve these
objectives after working a few yearsin their
field. This standardf educations achievedy:

A Of fering excell ent
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.

A

educati on

Incorporating an effective laboratory practical
experiencan selectedcoursesincluding the use
of computerhardwaredesign,testand simulation
software applications, and modern test and
measurementequipmentfor designing, testing,
andimplementingsystems

Integratinggeneralcompetenciesuchas written
and oral communication, critical thinking &

decision making, problemsolving, ethical, and
teamworkskills in engineeringand other general
& appliedsciencegourses

and an academi c

A Incorporatingthe graduatingproject,a major design

experiencefor studentsbasedon the knowledge
and skills acquiredin earlier course work that
integrate appropriate engineering standardsand
multiple constraints
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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 These studentoutcomesthat 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,
scienceandengineering

2. anability to designand conductexperimentsas
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 communicateffectively.

5. Comprehensiveducatiomecessaryo understand
the impact of engineeringsolutionson a global
level, in the contextof economic,environmental
andsocial

6. Recognitiorof theneedandtheability to engagen
lifelong learning

7. Knowledgeof contemporaryssues.

8. The ability to usetechniquesskills and modern
engineering tools necessary for engineering
practice

9. a recognitionof the needfor, and an ability to
engagen life-longlearning

10.aknowledgeof contemporaryssues

11.anability to usethetechniquesskills, andmodern

engineering tools necessary for engineering
practice

STUDY PLAN-30 FOR ELECTRICAL POWER ENGINEERING *

Designed by: Dr. Esam Yosry

Quran (1)
605101 -2

*  This plan after completing
levels 1 and 2 (Prep. Year).

** Advisor Consent.

*** Department Consent.

@ Level is required.

#  Select maximum two.

S Select minimum two.

Electrical Machines (2)
802440 - 4

General Physics (2)

403102 - 4

B

Switchgear & Electric

' g Power Systems

’ l Protection 802482 - 3
A

Selected Elective

Course (S

Selected Elective
EC) 3** Course (SEC) 4**

Selected Elective Selected Elective
Course (SEC) 1** Course (SEC) 2**

Engineering
Graphics (1)
804151 -2

Engineering
Mathematics (1)
800201 - 4

Circuit Analysis (1)
802301 - 4
3

Required Courses Taught by Electrical
Engineering Dpt.

803345
802451

802411
02451

HVDC Transmission
802480 -3

Special Topics in Electrical
Power Engineering
802497-35

Electrical Insulation
Materials 802448 -3 §

802321
~=—=—p(" Digital Signal Processing
o 802476 -3 #

pt.

College Requirement Courses Taught by
» ical Eng./Civil Eng./Prep. Year

Intelligence Sys 802

Intro to Artificial

ial
456 3%

University Requirement
(General Education Courses)




STUDY PLAN-30 FOR ELECTRONICS & COMMUNICATIONS *

Bl

Analog Integrated
Circuits 802415 -3
A

Designed by: Dr. Esam Yosry

Circuit Analysis (1)
802301- 4

Selected Elective Courses (SEC)

*  This plan after completing  |* "=~ (" Digital Signal Processing
8

levels 1 and 2 (Prep. Year).

College Requirement Courses Taught by
ical E

##+* Department Consent.
d.

University Requirement
(General Education Courses)

Description of Electrical Engineering B.Sc. Courses

8023014: Circuit Analysis (1)

Dissipative& storageelementsOh m& € i r ¢ h kwsfrdsigtigecircuits, dependensources,
solvingdc circuits by: directapplicationof laws, circuit reduction,nodal& meshanalysis super

position, Thevenin & Norton theorems, maximum power transfer Sinusoidal waveforms,
effective value, phasordiagram,steadystateac analysis,complex,active and reactivepowerin

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

8023823: Engineering Computational Methods

To acquaintthe studentswith a variety of currentengineeringcomputationatools and scripting
languageswith applicationsin numerical analysis The intent of this courseis to introduce
studentsto a numberof fundamentalconceptsand computationaimethodsrelevantto different
typesof engineerindields by writing programspr usingsoftwaretools

8023023: Circuit Analysis(2)

Review & applicationsof Laplacetransformto circuit analysis, Transientresponseof first &
secondorder circuits, two-port networks,resonancedefinition and circuits magneticcircuits,
ideal transformer, Threephasecircuits, RLC circuits and frequencyresponsejosslessfilters,
computerapplicationdorc i r csumulatien@nalysisanddesign




8023114: Electronic Devices

This courseexplainsthe theory and applicationsof basic electronicdevicessuch as pnjunction diode,
Bipolar junctiontransistor(BJT), JunctionField-Effect Transistor(JFET),andMetal Oxide-Semiconductor
Field-Effect TransistorMOSFET) In addition, it introducesbasicprinciplesof operationabmplifier (Op-
amps)andits circuit applications Lab experimentsare associatedvith this courseto provide the student
with practicalexperiencen usingelectronicdevicesn somebasiccircuits

8023144. Electrical and Electronic Measurements

Main topicsinclude Introductionto measuringnstrumentsandtheir operatingprinciples,measuremenaf
circuit parameterdike power, power factor, phaseangle, frequencyand time. DC and AC bridges,
characteristicof discreteand integrateddevices,digital instrumentationfransducersAn integratediab
providesstudentanunderstandingf sensor@&ndtransduceworking andits interfacingelectronics

8023213: SignalAnalysis

This courses to studythedifferenttheoriesrequiredfor the analysisanddesignof both Analogue(periodic
and nonperiodic) and Digital signals Then, the student can representboth the Time-Domain and
FrequencyDomain of any signal Hence,the studentcan start successfullyin studying the different
Electrical,Electronic,andCommunicatiorcoursesTopicson Fundamentalsf the AnalysisandProcessing
of Continuousand Discrete Signals, Fourier Seriesand Integrals, Linear Systems,Impulse Response,
Convolution, Analog Filters, Signal Flow Graphs,Introductionto Discrete Fourier Transforms(DFT &
FFT)andz-Transformarecoveredn this course

8023474: Advance Engineering Mathematics

This is an advancedmathematicscoursethat includes complex variablesand discrete mathematics It
providesanintroductionto the complexanalyticfunctions,complexintegration,C a u ¢ thgoesresidue
calculus,seriesand productdevelopmentsThe studentswill alsobe introducedto discretemathematical
conceptof logic andsettheory,combinatoricsnumbertheory,andgraphtheory

8023233: Electromagnetics(1)

Topics coveredare Vector analysis,static electric and magneticfields, Coulomb, Gauss,Ampere and
Far a daw,dMaxwell, Laplaceand Poisson'sequations Solution of Laplaceequationin Cartesian,
cylindricalandsphericakoordinates

8023513: Introduction to Electrical Power Engineering

Topics coveredare electrical power network, transmissionline representationAC distribution systems,
Typesof Powerstations,Renewablesnergysources Substationayouts,wiring of buildings and per unit
systemsandsymmetricalshortcircuit calculation




80237%3: Logic Design

Major building blocks for deigning digital systemsand their applications Binary, Octal, Decimal, and
Hexadecimalnumber systemsand 260 omplementnumber representationwill be introduced Basic
building blocks of digital system design including gates, MUXes, DEMUXes decoders,encoders,
comparatorsilip-flops, countersregistersRAMs/ROMs,andFPGAswill bestudiesandapplied Students
will also learn to design digital circuits using schematicand hardwaredescriptionlanguage(HDL),

particularly,Verilog / VHDL.

8023703: Engineering Design

This courseinstils lifelong learning, creative problem solving, teamwork, design,and communication
(written, oral, graphical,and visual) skills into engineeringstudents The professionalengineersdesign
their projectswithin certaineconomic,environmentalsocietal,andglobal constraints They also consider
ethics,safety,health,life cycle, manufacturabilityand sustainabilitywhen designingprojects The course
onfi En gi ne g iivglingdakethe studentsabreastwith all theseconsiderationsand preparethem
well for the professionaskills of engineeringlesignandcommunication

8023223: Introduction to Communication Systems
Introduction to analog communicationsystems,basic electroniccomponentsof analogcommunication
systemsanintroductionto analogmodulationanddemodulatiortechniques

8023404: Electrical Machines(1)
The basicconceptf electromechanicaleviceswith specialemphasisn engineeringaspectof practical
electricalmachineperformancesuchas transformersmotorsand generatorsMagneticcircuits, electrical
analogy of magneticcircuits Transformers equivalentcircuit, losses,efficiency and regulation D.C.
Machines types, losses,characteristicsintroductionto ac machines 3- ph Synchronousmachinesand
Inductionmotors(3 ph. and1 ph.).

8024894: Microprocessors

Topics include Introduction to basic computerorganization, Software Architecture of 8088 & 8086
Microprocessors,Assembly Language (80868088 Programmingand Instruction set, Memory and
Interfacing,ParallelandSeriall/O InterfacingCircuitsInterruptinterfaceof 80888086 Microprocessar

8024514: Electrical Power Systems

Topicscoveredare Loadflow studies,SymmetricalComponentsSymmetricalandUnsymmetricaFaults,
Power System Stability, reliability, Modeling, solution and analysis of power systemsusing digital
computers




8024114 Electronic Circuits

This courseexplainsthe basicsof operationalbmplifier andits characteristicaswell asthe op-ampbased
circuits and systems In addition, it introducesthe conceptsof AC modelsand frequencyresponse®f

amplifiers, different amplifier configurations(multistageamplifiers, compoundamplifiers and differential

amplifiers),feedbackandoscillators,5551 timer andapplicationsLab experimentandtwo mini projects
areassociateavith this courseto providethe studentwith practicalexperiencen usingelectroniccircuits

8023244: 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
demodulatiortechniquesandintroductionto samplingtheory

8023314: Control

This introductorycoursein control aims at enablingthe studentsto understandasic conceptsof closed
loop system A goodunderstandingf 1st and2nd ordersystemss developedAn integratedab provides
studentsexperiencein the designand analysisof feedbackcontrol systems Communicationand team
skills, andlab safetyconceptsareemphasizedia formal lab reports

8024114: Industrial Electronics

Introduction to basic Power Electronicsand emphasiswill be placedon Design of Power Electronics
Circuits, Protectionof PowerDevices,Switchingsystemsandtriggeringcircuits, Control Strategyandtheir
applications An integratedab providesstudentsexperiencen the designandanalysisof PowerElectronic
Circuits

8023523: Electrical Power Engineering

TopicsCoveredare Basicconceptf Magneticcircuits,ac excitation, Transformersequivalentcircuit. dc
motors types, characteristicsSpecialmachines Servomotors dc servomotorsac servomotors Stepper
Motors reluctance stepper motor, permanentmagnet stepper motor, Power converters ac voltage
controllerschoppersinverters

8024164: Digital Integrated Circuits
This coursefamiliarizes studentswith the construction,operation,analysis,and designof variousdigital
circuitsof logic families BothBJT andMOS logic gateswill beconsidered




8024234 Electromagnetics(2)

This courseis dedicatedto give the studenta solid information concerningthe following subjects
Electromagnetidrinciples Time Varying Electricand Magneticwaves,Maxwell's Equations Energyand
Power, Polarization, plane Wave, Boundary Conditions, Reflection and oblique incident, Reciprocity
TheoremandimageTheory

TransmissionLines Types of TransmissionLines, lossles transmissionline, lossy transmissionline,
Characteristidmpedance TerminatedTransmissiori_ine, Quarterwave transmissiorline, Generatorand
loadmismatch Descriptionof Smith Chart,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
electormagneticandelectromagneticadiationseffectson humanhealth

8024011: Engineering Standardsand ProfessionalEthics

The objectiveof this courseis to makethe studentaunderstandhe importanceof andrecognizethe impact
of the engineeringorofessionon the quality of life of all people Studentswill be familiarizedwith the two
importantaspectof engineeringprofession,namely, EngineeringStandardsand Professionakthics,and
theirimpactonthe humanlife.

8024813: Transmissionand Distribution of Electrical Power

Transmissionline conductormaterials,transmissionine representationgnd performance power circle
diagrams,mechanicaldesignof transmissionines power cables types, equivalentcircuit, performance
andrating AC. distributionsystems

8024214. Communication Systems

This courseis designedo give the studentanintroductionto digital communicatiorsystemsthe behavior
of digital communicationsystemsin the presenceof noise, an introductionto digital modulation and
demodulationtechniques Line coding and M-ary communicationsand Error detectingand correcting
codes

8024993: Project

The objectiveof this courses to preparestudentdor 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 constraintse.g., economical,environmental ethical, societal,safety,and health,
andincorporatingengineeringtandardsyrite atechnicalreportanddefendtheirwork.




8024404 Electrical Machines(2)

The performanceand operationof the mostcommonmachinegInductionand Synchronousjhat are used
in power stations,factories,workshops,and domestics Introductionto small and specialmachines An
integratedab providesstudentexperiencen thedesignandanalysisof practicalelectricmachines

8024823: Switchgearand Protection

Topics Coveredare The basic philosophyof protection, electromagnetiaelays, 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-striking voltagetransientandovervoltageprotection

8024153: Analog Integrated Circuits

The courseis to providethe analysisanddesignof variousmodulesfor analog  integratedcircuits. The
courseis intendedto cover the Bipolar and MOS currentmirrors, differential stage,and active loads,
outputstage pperational amplifier with singleendedoutputandoperationatransconductancamplifier.

8024313: Digital Control

Topicsinclude Bode and Rootlocus plots Synthesispart includeslead/lagcontroller designand state
spacecontroller design This courseintroducescontroller designand analysismethodsof digital control
loop. The designand analysisis carriedout in frequencydomainas well asin time domain Stability
analysisis performedboth in frequencydomain (z-plane) and in time domain (L i a p u me&thod s
Quantizatiorerrorin digital controllerimplementations studiedto enhanceracticaluseof thecourse

8024563: Introduction to Artificial Intelligence

Studentswill be introducedto the basicconceptsof Artificial Intelligence(Al). Elementsandareasof Al
which cover the scientific and engineeringapplicationsare also covered Major topics will include
Introduction, Algorithmic and Symbolic Programming Elementsof Al, PredicateCalculus,Knowledge
representationReasoning|nferencingand Control, Rule-BasedExpert SystemsNeural Networks,Fuzzy
Reasoning@ndLogic, Programmingin Al .

8024553. EmbeddedSystems
Basic conceptsof Embeddedsystems,Introductionto PIC Microcontrollers,the hardwareand software
featuresof PIC, Introductionto recentlysurfacecembeddedhardwareplatforms




8024763: Digital Signal Processing

The objectiveof this courseis to introducethe basicconceptsandto provide the theoreticalbackground
requiredfor digital signal processingo the student,studyanddesignof varioustypesof digital filters for

implementationon a personalkcomputer Topicsinclude Representatiomnd analysisof digital signalsand
systems,z-transform, DFT and FFT algorithms, Difference equationssolution and Digital Filters are
coveredn thiscourse

8024423: Electric Drives

Basic conceptsof electric drive systems Emphasison systemanalysisand application Topics include
Motor control, types of driving motors, selectionof drive componentsDC motor drives and control
techniquesAC motordrivesandcontroltechniquessteppemotorcontrol,computerizedirives

8024433: Electrical Energy Utilization

This courseprovidesstudentswith the knowledgeof differentfields of electricalenergyutilization suchas
electrical traction, illumination, electric heating, electric welding, electrolytic processesand electric
transportation

8024443: Digital Protection

To make the student familiar with: Basic Conceptsof digital relays, Digital Protection, Relaying
Algorithms, Applications of signal processingapplicationsfor protectionapplications, Digital filtering
methods Applications Transmissiorsystemprotection,substationprotection,Generatormprotection,Bus
barprotection

8024463: RenewableEnergy

The objectivesof the courseconsiston the study of main renewablesnergysourcegsolar,wind..) andto
explain the principle and the behavior of the power electronicssystemsassociatedo these sources
Studentwill befamiliar with alternativeenergysystemsandtheir differenttechnologiesandprinciples

8024823: Distribution SystemsEngineering

This courseincludestopics on distribution, power systemplanning,load forecasting systemautomation,
design,designconsideration$or primary andsecondargystemsyoltagedropsandpowerloss,capacitors
in distributionsystemsyoltageregulationsandPowersystenreliability.




8024483: Electrical Insulation Materials

To makethe studentfamiliar with: Theoriesof gaseousnsulationbreakdown,Theoriesof solid insulation
breakdown Conductionprocessn insulatingliquids, Breakdownmechanismn uniform and non uniform
electricfields. Coronaphenomenon@Gasinsulatedsystem(GIS). Voltage stressesOver voltages,testing
proceduresindinsulationcoordination

8024523: High Voltage Engineering

Introduce studentsto the precautionsof high voltage, different methodsof high voltage generation,
measurementsesting,Propertief electricalinsulatingmaterialsandEarthingsystemsAn integratedab

providesstudentswith the experiencdan the designtest setupand analysisof thetests a mp lbekasiar

Electric Stress Breakdownin insulatingmaterials(gaseousliquids, and solids), high voltagegeneration,
testing and measurementSurge,over voltage protection (Arresters)and earthingsystem(technicaland

protective)

8024803: HYDC Transmission

Comparisonof high voltage direct current (HVDC) transmissionwith high voltage alternative current
transmissionBasic 1-ph and 3-ph convertercircuits, 6- and12-pulseconvertercircuits, Convertercontrot
constantcurrentcontrol and constantvoltage control, Harmonicscreatedby HVDC convertersand basic
filters circuits.

8024833: EconomicOperation of Electric Power Systems
This courseprovidesthe studentswith anintroductionto the economicoperationof power systemsjoad
curveanalysiseconomicaloadsharingbetweerunitsandstationsandoptimumpowersystemslanning

8024143: Solid State Devices

This courseis a basic courseprovidesthe studentwith an emphasison semiconductoiphysics crystal

structure, equilibrium and non-equilibrium processesin semiconductors The course covers the
physicsof p-n junction diode, Bipolar JunctionTransistor(BJT), MetalOxide-Semiconducto(MOS)

capacitorandField-Effect Transistor(FET). The coursealso providesthe studentwith anidea

aboutdevicefabricationtechniques

8024173 Integrated Circuits Fabrication

This courseis to study the different processand technologyrequired for the fabrication of modern

integratedcircuit (IC). In this course the studentwill learndifferenttypesof | C anglvarioussubstrates
requiredfor IC fabrication The studentswill alsolearn different fabricationprocessesuchasdiffusion,

ion implantation,thermal oxidation, photolithographyetching,epitaxial growth, thin film depositionand

metallizationprocessFinally studentwill performsimulationand modelingof simpleIC fabricationunit

process




8024183: Integrated Circuit Design

Advancedtopics in modernlICs designwith applicationsin areassuch as digital communicationsRF
electronicsandbioengineeringimplementatiorstrategie®f digital ICs andits applicationin the designof
variousmemoryandarraystructuresdesignof analoglCs throughswitchedcapacitorcircuits and phase
lockedloops thedesignof mixed-signallCs throughNyquistrateandoversamplediataconverters

8024593: Communication Networks

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

understandthe protocols employedin different layers in communicationnetworks Upon successful
completionof the course the studentwould be ableto identify network componentsgdesignand evaluate
the performanceof communicationnetworks Studentwill learn the effects of physical channelsand

randomeventsonthe performancef networks

8024603: Modern WirelessCommunication Systems

This courseintroducesstudentswith the fundamentalideasand techniquesin wirelesscommunication
systemswith a particularfocuson cellular systems The challengesn wirelessenvironmentsmodelsand

methodgo handlethesechallengesrepresentedin particular,propagatiormodels,multi-pathpropagation
effects, Noise and Interference,digital modulation techniques,cellular radio systems,multiple-access
technigues(FDMA, TDMA, CDMA), OFDM, and diversity techniquesare discussed Processedor

planninganddesigningwirelesscommunicatiometworksarealsocovered

8024653: Communication Theory and Coding

This coursereviews conceptsof fundamentalof Probability Theory, Conditional Probability, 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 Studentslearn how to analyze the ‘InformationCarrying Capacity' of a
communicatiorchannel

8024663: Microwave Engineering
This coursefamiliarizesstudentswith theoreticalbasicsof GuidedWaves,Electromagnetiavaves,Closed
WaveGuides,OpenWaveGuides Microwavenetworkanalysis

8024673: Antennas

This courseis dedicatedto give the studenta solid information concerningthe following subjects
Adntennas Fundamentats Antenna Directional Properties, Standing Wave Antenna, Traveling Wave
AntennaAntennaGain, Effective Area, AntennalmpedanceEffect Of Earth,AntennaFeedingMatching,
Baluns Near Field, Far Field. Radiationintegralsand auxiliary potentialfunction Vectorsof potential,
Electric and magneticfield for electric and magnetic current sources,Near and Far fields radiation

AntennaArraysandArray SynthesisTwo ElementArray, LinearArray, Driven AntennaElement,Parasitic
AntennaElement,BroadsideArrays, Endfire Arrays, PhaseSteeredArrays, Array Analysis & Synthesis
Linear Wire Antennas Infinitesimal dipole, Shortdipol