R RRTE R R ROT
& huutal | i b bl | 0 Lol




Laad) cbadall Ata0at) dassid) Loy dnaly — Loy dunigh) 4408

b ety Gl i S
Sl | G 6 | g0 Ui

2013




Llad) cbafyall 4daal) Aassuy L Amals — g Luigh) 4

4

I T

o
MUY .'?'\';':I ";‘-r
=

et § 31

@iy LB
vearf T/ gty ( ) &
Lyl 4060 A talal A jlaa) oli A
paadaall Gleluadl ald (Ll Cladal) dlape) s Anala

g s S

—sclaatall oY) palaall pusize Mall adeil) i

L

Al aed) uibgilly Slaalall sl ola BV AVY A 89 0 G0 e g U Sy

Ul *'—'!_:Il_)ill_l Silaaladl H-'-:ui J,ﬁ'ﬁ.’l i.}:g.iﬁl'l A= 51;“““:‘11 T4ve Al ALY Ialj,_J LM] ) 58 4_!_.._} s
. Al

RLPURVIFPA Uy N OLis ¥ VY Bd (VTAY oy sl i) J;_,;ﬁ._,u A ety 15 L ey "
-I+'..g i..l_nl'L'.I- o LJ.'.IH :T.'EFL:__'L_.! I'+q.l -i.l..d-'-_w - IL:?_::‘ e

X "|'r|||"l. .I,u"'r.-. X . \r‘.r.:l,in ..r‘ Adiala i Anala Jals ;j!--,rJhJ s

.T-'l'rl,lla"'-‘f'?"l Eﬂh.l"‘,‘:l..l;_l;.__n_..ﬁi.'.l QI—-_)-'IEIE.IH ;_L"Lln;._l_l.'l_’.. J‘L:J..

gy el audadll gy jgiSaldl S 2 gyl T VT ETY Al il Silaalall S Galaddl 8 ey *®
l"'.".‘l Cale sl JI‘—-‘J ;._i_'il,.. Ams i._’_._"_‘.‘J'I .;;'-HL"J'I -.;J""‘;"‘ )_l'l 3_-.+1__‘J_| .__""'b*"‘ .4-15 ‘h-ﬂ-l‘ju"h“ ;.'IJ \.-—lLi.-l.l+ﬁ _rll"-":lI'I ‘_,..J.a_..-.l'l
.4_...5.- i, ._rl “ru:_.!_l_'l

JA
(g Balall)

(Latall laad ) At p) gy Amaly = Aatigl) A Aalilly i yal) Alilal) Ay Josay
A GGy el S ALy Badiaall Sl L) alBY

(A 5 slalt)
LA 1 LiS Latdall clgad) A e




Laad) cbadall Ata0at) dassid)

L Faals — Ly Buasigh) &

14
15

86
126

-

v A

o daladl 2e gl 1 JgY) Jucadll

cee oo oo Lladh laball aghis 2 SBI Jugdl)

e e dpadigl) aglall 8 piualal) t GG Jiadll
co Al aglell o8 Aulall o)) giSa ta) ) Jicdll
co ASalSaal) dlnigl) andl dpulyall il jaall ) Jiadll
oo el dlnigl) anal dayall @l jaall 1 ual)) Jusdl)

e ) il aslal) sl Fll ) el sl Sl

e Ainal) Aigh el Al by Rl £ el Gl




Laad) cbadall Ata0at) dassid) Loy dnaly — Loy dunigh) 4408

a4 il 330y g LinglgiSall el sgaal oLl 1988/4/23 3334 28, (o ilysll LA Jaa
Al s Jabe le 5f Alstio Aall (3585 o LA Slaly cGusnllSll dags e Jpumall Cilsin
d:\S.&Be LSJBJ Jbé a LS. ‘;w\ e.d,_“d\ ).D} ) Jbs.i J.La:\ ‘;\J\ A@.Mﬂ :\:ﬂ;\.ﬂ\ A paaan LS'AM
a8 (s ciantigl Gusp S o geiall alal) (sginsal) iy Y1 5ol o dgaally alsi gyl sl
elaae (pe ysal) Aialll Cuacg (Jlaall 138 8 alal) clyglaill Y Wy oagl i€l oaadil) Ul
JS i) clea) a3 a3 LiY) )8 yphm ay o eae o delial) el G peaddl Cilaalal) 330,

Aayal) e ad 1alaxin) agsiglaas (il A eliae] e el iy il

Sy 1988/11/19 8 agrall il dyyseanll Gudy [ dadl Juaiis 1988 ale agaally dushyall iy
eV Gadaall sgaall L0202 Alal 1990 adiows (5 palaill ay5 [ )5Sl Y1 2l L8
Anstigl) LIS Leaid (AN sy slSl Cilaledy agaall lgaiay (A (uspysllSll 3aled Adalaal Silaslall
“ads ALl AaDU) dae) A agaall Glaiad 38 ¢ 5lball Glacadill b iy padl cilaalally
AULLYL (Sl Galaally (Jladl adlaill 355 G sl galig A (e 3aaial) dSladll G Granaiiall
dayn Alalae 1994/1/8 by atuday ilaslall oY) Guladl) adie] 2y L oppad) ol )
S Aigl usysllS A Loy a3l ] agaall leaiay (Al Ll 5l dsrigl) s S
Sohlial Gleaadill b A peadl Glaaall Leaid

Glahall Glagliy e pael) Cinie G 1997 ale 8 LagdsiSall el gl 8 Lladl cilihyal) el
cAlbaaddll e daall & piualadl Gl Llad)

e LS Ly dmala ) Ll i€l Mall sgaall aiay 2006 35l 83 485 (5yseanll JLE) aua
— Lty Al A LY Lasl Sl el sgaal) o sty 2011 25d 83 28 (g Sl o guyal
s daala




Laad) cbadall Ata0at) dassid) Loy dnaly — Loy dunigh) 4408

A pplaid o ladl wifak

ol ety Al AT Llall oyl ZaidU el ool Aliadl) madlally Calaay) aal
sadiadl Gleld) sy Jeall o

Al Sl )l el Capants dxalye @

Apsigl) aglall (& el maly ekl e

Aguigl) aslell 8 Aaudl) 5580 malyy Claaial

el Ll alyd Apuld 3alS jplee L) Gl o

esinal) daxd g Al bl datil) Jalady Llad) chbuhal) bl Ayl Jaladl) Layy
aalally KU ddal) ddadll Ul calidyall 485y Lls) o

il Cilalgials £paal) LpaalsY) skl ae Glell cluhall zalyy 355 o




Laad) cbadall Ata0at) dassid) Loy dnaly — Loy dunigh) 4408

doladf aslgid] : Jod| Juadl!

dgalal) claal) ¢ (1) 3ok

tobie gt Tanigh BIS udna V51 e 6y gt Al el
Postgraduate Diploma Ulall culuhall ashy
Master of Science in Engineering (M.Sc.) Zauxigll aglall & jivaldl da) o
Doctor of Philosophy (Ph.D.) duuaigll ashell & daudill 35S dayn .7l

ilaalilly oLl Ciloacadss dpall atielly A oSl duiglly LSulSuall Aunigl) ciliaads b allyy
canaiil) g5 alell anill Rl Baled 8 aands gl KulSualls

zAl clialgs 1(2) bale
alaily i skaly 4djlas dpali o ol A dlae) ) ASH Caagd s ldad) cilaall agla
LS L digall 4inslan b Leadi€) Al daasid) Cojladd) Gubsi e 10l 0)sS) Guny aiudl)
hig) el ) o ke Ll Jslal) )5y digal) OSER aans o Dald o
il LS Aaliall Cilasheall 6 gum 8 byl 35 dyigall aiosjlen (8 A sl i€ Jilugll alasindy
Agal) ac il lada Alaiaa s 483 oyt s b6 LSy Aaliall 3 gall Caligy

Slaulid g fivaldl ey (e g dae) ) IS Cangs ¢ dgaigh) aglal) (A puale Jo
b bl gially Laiadial) Cojlaall Budayy AaBaall 4350) adiig s alal) Cand) Cilingiag
alsl e sdle caaads Jlae & Auaall (55,0 Al JSLadl oy 4l o WS aaiady
LS il aisjlon iy Loy 8 shaiall dom o) il Jilas sl dalaiiiasl s dmnadiiall Ayigal) <yleal)

Dlis iV )y duallal) Cpiiall g (8 Al o Lilially adiaall Lali 8 05 ey 40 o
aiasall aleill A e Giga s LaalST a3l dgai e

bl G o) SN el o pd ae) ) AISH Caagt rAuigl) aglal) B AGLEY o)) giSs
Les yelays sk Jantived Auaiadiall Gijlaall mady 43 LS A8 il c¥ladlly (anadl

7



Laad) cbadall Ata0at) dassid) Loy dnaly — Loy dunigh) 4408

s digall COSEAN dany 48] LS L Ganadill Jlae 8 Dasdl colyyailly dplad) JSLaaL lisee
Gl clsals 3yl shays (anadill e gouls Jlae (o3 Aigall Cleall (s Lelal 5,Sie Yola
Aabial Glagleall Jla 8 bl s ddlias dige Gl & Jae Gyb 2585 dgall Al
Llially adinall 4pat (8550 (s baas Hlse dlag) o Jenys 36 ) Aaliall 2)lsall Calasys
s dale Jais i) 401 el o (ajmns dflaany dali Cipaliys Al o

Ayl allas : (3) Bala
sadd @l Jalase (el f 8yualae Aol sadina) Aelud) Jalady saciaall cile Ll alass Zudall ()55

ceenhdll Joadl) 3 Ly le g e uad

Lapally L8Y aeiga : (4) 5k

p AU satl) e Al Jsuad EDE Y Gy A1) ans
35S 8 o s Y bl Jeadll
i 8 Taws S bl Juadl) L
bl 8 3ady siley el A Tay ()la) Juad : dnall cuhl) Jeadll Lo

Glaily) il axig o)y 5Sally yiwalally aslall Ayl Jsamdll Jamuclls 28l il 238 e (DleY) &y
Y El (e e sl Badd IIL Llall byl 510y

Ll Lalad) Jagpid) ¢ (5) Bala
) Wladl cludyall 8 Ul sl da iy
Aehalagle of Ay paal) cilealally dighl LI gan) apd (e 0sSs off
Jaie cliey) o 4 Sal) daadll elal L
sl Glog Il § 588 ae Aushall e Jaal) dgn dablsa
A Galaa sl dmalal) Gulae Ly A il dagpd (B elidind
3 aall A yal) 2 gu )l s L A
oy b alaie |y SN ula 38lsars miial) ALY Gullae sy 231 ey Llall ciluall 2l (5,
oslae 488 gay W3lalls o)y siSally iialall Jiluy Jaadd (5805 - Casadly Llall Slahiall 5330 daalad)
coaitall audl) Gulae (sl 22T any BISH udae s e oy daalally Cusadls Wlal) bl

8



Laad) cbadall Ata0at) dassid) Loy dnaly — Loy dunigh) 4408

Z\a.ub.ﬁ\ AS-) : (6) dala

JS Ay L sadine el S (e i agasy Jeand Gl kel cladyally Calllall 28l o gasy Josan
J 20al) U Lgin sadinall cle Ll il o gusy da oty LN Gudna asiys ooy Jocd
Joall Qb =38 e (Sley)

Y 2dpall 2 (7) Bala
dxa s Al 22 g ashiall (Dl e calln JS3 LSl adipe (il alad) andll Gulae e
olsiSalls bl (DUl adlSY) alpall st aniyl) Copdiall iy il Alg s

L8 Gy @ (8) Baka
odae Faagi dllyy et 24 e lemgana b 03 sl Llad) cilulall asall Gl a8 Caliy sa
K s Alga s i) andl

A1 ¢ 1ad) :(9) aka
AU eyl 8 Ul ag s
o ol llay Ul angi— |
il e Gagis ) Gaall eVl
hysSall (DUl Jaliall el laiaY) 5 dpdyal) <l el (& Casall Cilye axe Jatiul £
Al Gy N sle e g AaDUL Lggle (a peaid) 2adl P Gl xie pe— 4
Ay o Capiiall e oulliie G e el il adaa axe o duball e allall ¢ Ui
olysi€all 5l risaldl
Al Jad Al LMo s ghnasiy shysiSall 5l inalall byl nSall dal (b
By Rl 4 gyl Sl pae— B
slie s ALK (pudae alga s aial) pnsl) (ulaa e Apasi e Teliy 2l o) (6 DY asen b
ganlly W) caluhyall daaladl () 8l

48l ale) (10) 33k

LI (e A8l s (aital) andll Galae e dpagi e Tl sad sale) Jeay llall 4 o la) &5 13)
i o) sy caniall (Ul Alalee Jeleys igadly Llell caluyall o il daalad) sy il alaic)y




Laad) cbadall Ata0at) dassid) Loy dnaly — Loy dunigh) 4408

SlieY) (1sSsy Dl (uad o ST L dnlad o s ol Lo L 4l o A )l im0
A Gulaa A gey (i) andl) Gulae dpagi e ol

Loyl il 8all Adalea = (11) 33k

GBaw )y el Alilie Badine Cile b ludia) (il andll Gulae dpags o ol AN sl joa
SV Gadadll (e Alabeal) dyalal) dabeall 5 dnigh LIS gaa) G (anaddl) e gl callhall
s e aalas 6K Gly Ul e il Aol (sgine i o il il 585 ol dapdy laalall
dap (o Lo dhan 5 YT gty i eed e S L aalas o e oy ) e
(A dale

L) i ) Jaaa 1 (12) 59k

sadieall Lgale b dost )y jia 8 SBU 5 OV ashall Juadl) 8 Gpushyall <l jall Jeauty (allall a5y
D) Jaadll 3 Jail) allall Joany o Joad J ] 2aS3e L 12 5 o saS cleln 6 )
s adally (Ul Qi Jiax ey clel 6 Lo badiza) Whlebs oana 25 Y <y jie 3 il
A3 gy Vs (oadlSY) 28yal) Dlge 2ay g () e (ool 3 Bl 22 (e e san] DS LY

ginall oyl Jeaill e

Saliay) g lagadl @ (13) 83t

Slo WTS Hsan G 4 Ging ol G2 ) 8 sl duadll Dl Glatial Hsuma e llall ayag
el d88lga 5 Gaidall pudl) Gulae (e dpnash o upilly G e u o ol Ay 505 JBY)
oaall 13 6 Ly U ey Al oda 8y 40K

iyl Jeda oo ey (14) 32k
dxy latially Logeas ) jie ol 8 glaiaY) Jsda axed (allay a0 13 Jsiie ey ol calllall ey
A alae Ay (aital) anl) (ulae duas

clilaiey) aelsa : (15) sale

20 ga (3 Al By e pdie Guelall g ) Algs e Sy JoY) opleadl) Ales cililaial ks
) By (e el £ sl Alg e dall b)) Juadl) cililacia) dieh WS LASH Gulas s22ay
.Z_ASI\ ‘_}d;.q 033 AC g0 é

10



Laad) cbadall Ata0at) dassid) Loy dnaly — Loy dunigh) 4408

i)y 7 ladl ¢ (16) 5k

cle b EDE ) e 8 latie) 330 Ayl ) el apead dyppas clilatial sa5i —

038 (3L e gl Al (85 ) e gl 2 Olatie¥) Jsaal (ieap Al (-

2070 5 b Jeadl) JaeY 320 30 pacadis e JS1Aa)0 100 cadaal) Aleill - &
reb Juadll les (B gyl Glaiadd

(1) Jsams poasall sl o Lol Allal) sadins Aol JS Jaliig <) jaal) iyl aaad =

Rl 13 Ly el W5 B e D s e a1 e g (b laal I =

& sana Canny Aol JS Ll 8 4y pne sadieal ailels dae Wl e ) jie JS Bl cany —
Nganyd 1) @l jial) JS Lalis ¢ sana Ll o calldal) lgde Joas 1 Jalaal

gsenn o Losuie lgde Jian ) Ll ¢ sene dand ol adl o Lliil) Jasgia o Cowsy =
Ul Loy ) saciaall cile L)

el paca 43 Bay ¥ o)ygiSAlly) pialdll € (ge BB o e Qalllal) 4 Juany 3 il = 4]

REVNEOA|
Bading delu JS Jallig <) jiall cpai :(1) Jgaa

4giad) Aoty zladl i Lal e BACAYY

Leli %97 o 4,00 A+
%97 (e JB N %93 Slias 4,00 A
%93 e A A %89 (1 3,70 A-
%89 e il | %84 1 3,30 B+
%84 (3 J8 GJ\ %80 (s e 3,00 B
%80 e Jil N %76 e 2,70 B-
%76 e S N %73 e s 2,30 C+
%73 e J N %70 e 2,00 C
%70 oo JB N %67 1,70 C-
%67 oo S ) %64 e s 1,30 D+
%64 e Ji N %60 e 1,00

% 60 ;o i Cipaa 0,00 F

11



Laad) cbadall Ata0at) dassid)

L Faals — Ly Buasigh) &

dpupdl) ) Bal) a5 2l (17) 3aba
TSN 8 gl aUsill Gl Al iy el a5 o

&

aliadl

&
b el

&
Ayl

AL ) ) a5
!

A,
E
Al jill 5 gieia
emlio a5l Al
Fioum s A

Y

_\,I_JJE_-,

ATy A Al AlBS

Faamnad! il ed! ._a].El.i i

Lauaddll af
acdll Jala zda

Agpulpal) ) jial) aghys allas 1 Jed

il

i ’5’.'.!5’.“‘-'. j__hn_.yl v
EETRPLA TP (-
RTINS Y A

Ariaal Al o

ek

e Jpad ol Elania : (18) sala

e (a g opalall il ASpad gyl ) il psa 51 o Gl alal) AL 5

(alad) i) @ (19) 32k

Dfwald) (DU e i) Aiad (i) andll Gulae 1580 e ol BISH ulae ey —
&V ALY L AIL Gae lusal) 33U o 531 G (e 0580 ety Cipdie (g (5SE o]y 53S0l
DLy o LY e A88lga Jsams ¢ AL Gappl) B sliae] o (AT (ppae Sl pae

12



Laad) cbadall Ata0at) dassid) Loy dnaly — Loy dunigh) 4408

e uh Y AV pes A S A e Graradiall (e aalgiue A e bl
A e Gl Ll o liac)

Al (530 o Gainal) andll Gadaa Y i o Juad S ke 8 Al e Capdall = o
2l 558 2e ) ) ) Al heials (aass 4tula & U

deas 3 sl e s B0 Gudae ks ralad) s ) cudpial) sl ale) Ala - &
Al ami e sl Alae dag e Galaal G @l g g ALY e 6 ) 4
e S Aseeal) Hla el e s 13 ALyl e Calay) 8 Copdiall g Vs Lyl

dsalad) Jilugy (20) 32t

anill Ayl e it bty o sy ALl dae) e oSl 5l iieald) (lUa o lgml vie — |
S yidially oyl Copliall aslyg ALy Egimge e (AL Alls aEal de e paad Sy Galdll
Ayl Ladba e iy paiball audll Galae ) a2dilly (alal) dals slaas) ey o) 8
e pSall Al 158 aa dyjulaiilg A pell oalll ALl G8al Gl giall 43 Inaia go 48
.g_'q\)&‘g\i\j_ajgcezhi Cpadipe Awed Gu e Al

3adina Ayl (e g Al llall aay AU Ll Jae g aSall Aiad e ALl Jod e -
&) el Capiiall e Badina A5daty) Al ladle uedy dpal) ARl Gladle el
AL Llad) calyall 3yl

A Ao asal) dind : (21) Babe

Diwald) Jiley o oSall dial (it audll Gulae #1538 e ol LIS Gulae IS8 -
LY G e GhAY Glgmally Al e Caha) dial e anaal s lae | 4D (e o)yl
adil Lialll ulyyy alall aalsie & ae sl 2l 5l 4 pead) Glaalally cpoe Ludll 53LLY1
caals Cigea agd 5% o o sl (8 1S58 o D el 233 Ala g e liaeY)
slaacl aaf sS oly A0 oHla e el Al e oSl Ziad cliae aal 6 o e by
Analall 2la (e oyl Al e oSal) dial

s lialil ey ) AGBliall 35 Yy oSl Aiad JiS35 Cigandly Llall chluhall daalad) sty 8l aainy—
Ziad Ladla ey - Crgally Llad) hlupall dasalad) Gy il sldie) gl e Loy e dused
A8 ae o dies dailge oSall diad S0 e Adsl) ey el A Al e KSal)
el A sad Gl

13



Laad) cbadall Ata0at) dassid) Loy dnaly — Loy dunigh) 4408

o Ly L2801 sbaae Sismally Llel) byl 588 20K (iS55 (aitiall anil Gulaa ay Maina =
iyl il e

Al oo Lo lea b 2all) axiig ALl g Lad s oSal) diad el e gome (S a2 =
ol lemyal g Y il nl Gulaa o lgnaan (iayas Al daiig
ralall Gulas

14



Laad) cbadall Ata0at) dassid) Loy dnaly — Loy dunigh) 4408

bt oty | 0 et : (i ilf Jusl

Gy b (22) 5ala
oY) Gadaall dlslale 5 Gy paall cilaelall (e dieh GussllS e Galealal) GO Jod L
JS1 Ol aae 3uans B Gulaa ashng + 4be a3 53 andl) 3 8 laradil) 2S5 Cilaslal

s bpde e ST agadd e e il DUl Jod latia) Sig gy andl)l LK) G 2k

Ladad) cbadyal) agloat Laafpalf 4dad : (23) 59k
icls 30 Jlaabs jie S sadine el 3 @8lss 7000 gsisal o <y jie 10 Ul oy 1

. .

N RVXL Py

Jsnad Al oY) 2ally Ay Jpamad dagyl  Lilad) ciliyal) o shad Al 3aad 51 sl

Ldad) clihall ashis &) i pes A 13 (aaddl) g8 A Ll cluhall o ghy llall ey 7]
Zlau

A Luaads clagly : (24) sala

ixall andll aaiy of o i 03gr 3)sS0all e Al cliaads Jd Gle cilul cleshy L) s
g Ul dialy daslal) Gudaas LN (adaa lggle B8l oalal) Wlginay Zpnliall ) jidly Slaghall )8l
Agie e ey GlS gy Auhall ey J8 Aaigl) <l

Ag i claglll @ (25) 3l

L) Gliaaiill 4 aud e ST e @l AS 5t cleshy L) sy 24 sald) alSal sle )i as
Llall cluhall ¢ gil 480 S5 Aliyy @ljidia ashy J9 Ladae 4080 (pudae JS3 Allall o34 s
Oulae Bada Gulaall 13gd () 6Sug pagliay e ) LAY B AS kel ALY oLy Aygiac g gadlly
ale S e ol g A AN (adae sasys AS i) clesbally Auhal) sis e i) 8 audl
die )y o AU Gulaaly U ol alall 8 Ly Al s A AS el Llad) cabuhall <l sh
Ol bl ashall 8 Al ALY llsa) cava agly JSU A axe aaaty (DUl Jod Glaial
cll Ganadil) 8 AS il malyd) aal agad (e GO oS

15



Laad) cbadall Ata0at) dassid) Loy dnaly — Loy dunigh) 4408

gt ] 0 Q| (5 i W el Sl

8l Jag i 1 (26) 3ala

dap e Nala oS o (5) salall a5yl Loyl ) ALyl jiealall Cllal) 0l bajidy
Gl dpasi o oLy LI Galaal Jsans - JBY) e aa ale iy gl (8 Gl
Ji ale iy Aueigl) GusyysllS e Sala IS 1Y iivalall Cllall 28 o (il 2l
odadl (e Lo Caginal) duigh LIS saa) (e Lladl colidjall cilashin aaf JRIREEINC)  RRVENSN
2,0 bli avgie 5 V) e ai ale i Claalall oY)

anldll panadi g (B gl GagndllS e oslalally piialadl ¢sesiall (Ul a8 jeny
Oan leludl oda Cudiad Yy paiball andl) Leadlay 38 ) Abalidl ) iall clatial agilal asy
it lall 4 glhal) sacizall cile Ll

Gabalall Cpupadll pe (BN Joid (aitall andl) (ulae dpagi e ol BSH udaal ey
Glaalall ) Gudaal) (ya 4y Cogina dgaa ol S (g1 (ge dtigh) & gy IS An g e
AN e s iy

¢ Lills izl paads 8 Ul 0@l bjidy (2l dalall Jog yill (5) solall aSaslelye pa .4
JAY Jaray sadins Al 30 adlsy aled) anll Wasasy Zulal dulys os o Lpwaigl) \SulSually
2,0 o

Al 32z (27) 3l
el sn ol aalls 2l i e Gl sa il dagy e Jpaall Auall sad Y1 aal)
o) il (alae A gy Copdall # 1 e Tely 2l ae Gsas L2l (il CV s blelie pa g

AN Galae 438050

sfalall dayal Lupal) Aas : (28) 52l
Oobaine delu 18 (e JB Y umy byl £ gun e 4B Lpaig Ay &l jie Ul Gy
6 ol 2wl la e e A Go O sy (8000 ) s lal) <) e (5 5ie
2\33\‘94@} ua.\;.oj‘ e.usj\ &J;A :ﬂ:\myj u‘)ﬁud\ e Cb.\gl.i a_ab)s.al\ .J.\.J;:‘. ujs.\d piza Cale L
Badine dolu 18 Jalad daale Al dae by llall 58 LS LAY ulas

16



Laad) cbadall Ata0at) dassid) Loy dnaly — Loy dunigh) 4408

Copdall Waaasy Al Al )y el ey Slial Gllall Gl o Gl ) Galaad e o
oldl (b Gy A 1 Ll SLahal sl 5F GasapsllSil) (g5 (B amilly sl ) jaall (e
led coniiat W iy il o3a e didaall el agle 3y ()i (ouall 2ny LI (5 4]
Bdiea Gilela

Giny o) Glo Apalayl Al 8 i) aaad Glaia) ALl dlae) 8 eadl J8 ) Slay
bl L 5l (500) TOEFL (55

GAAdle  dule spn A (B ALyl gsase go il (o bading Ciny Aady U aay L
Ayl Lsdlie Joay Vs ASH Gudaay andl) (ulae (e aldic) J8 paitd) audll _dall (ulaal
Ay O ol 2ay V) Asalall ALyl ity Qlall g8y Yy L Adadll Joa e ple )5 50 J8
2,0 e JaY bugia SN e sadins el 12

Joaxl) Glld adingy Capiiall alls e ol Al Glsic dasd e 3l of andill Gulaal j5ay .
slaie) Fl e el B )3 ye I AL &3 (grasa Jaaxdl IS 13y LA Gudae (e
ol
sialall A3 e gy ¢ (29) ala
& Apmdigh aglall (8 pfialall da)d mie) paidall audll (ulae dpa g o ol IS Gulae ag
AV g il Ul ¢ il Ala
2l ey g0 I e i ygpe
2,0 e Jiy Y dalis o iy Laushall <) el paes cililaial 8 Clllall i Lo
- Al ey dpa illy AL dmy SSal) dsad e ALl Jod L 2
ale aine (b ol Aujgias AeSany danadiie Alae (& divalall Al (e dpale A5 83
Alsd )l ah e g panadiieg aSae

17



Laad) cbadall Ata0at) dassid) Loy dnaly — Loy dunigh) 4408

et el (0 Gubitd | (el il | O 3 9uiSa : et ol Juctdf

L8l Jag pdi : (32) 3ala
OsSs o ohysiSall Clllall il Loty ¢ al) ag y Lalsl) ZaDU) oda e (5) salad) JKSY diLay
gl LIS (gaa) e 4l adiall eanadil) (i b dpdigh aslall 3 fieald) dayn e Slals
claalall 1Y) Galadll e 4y Cagine Al Lale dgrae e led Alalae A ol 5 Al cilealally

il 3aa: (33) 33l

s gle Jpmmall (o] aally 31 e (pn Hlsins EDB 58 oS gy o Jpeanll ) aal
o ol al 358 2l s eas el Gy s Blebe ae 2l )l e Gl G o)) iS4l
A ulae 488505 (aitall ) Gulase dpagiy Capdiall &)l

¢ idal) iy ¢ (34) Sale

Gl s O Sy ealall oYL Aalall Z2aDU oda (e (19) sald) b 525l AKaY) 5le e pe
S Slaalall gan) e AT Ciplias ety daala e i) dial elinel g S5 o]y 5€00 Qillla e
Oe b Ll & o eag Allall oda s L laalall oY) Galaall e gy Cojirall Al aaladl)
bl 328 ¢ Liac] day)l

o siSall Auufpal) Ak 1 (35) Bala
sy adine dele 12 Lglels e 9000 5 8000 (ssivall (o danadyy il jia allall uyny
Gleldl e Jo VT e 00 Gulae 48l gey Copliall 21580 e oy aitall ansdll (ulae
e 18 P Sels Bl callall Sy WS cle b 6 e 9000 (s sinnall <) jial 3adinll
Capliall Al sdany & pinge (A BMIna Aol 300 damy i Ally dach llall a8y L2l Al g
dila) Jidi il o Al ggind o) agy A Gudaay paiall andl) Gulae (e Aaingg

NEETSE | gt P RATLEN
Ging o e Apday) Aall) 8 ssieall aad Glaia) Al dlae) b eadl J8 Qs L
bl L 5l (550) TOEFL (s5iss
dule dpde yn b (385 ALl gonge o LAY Aind (e oadine Cany dady Q) aay 7|
ey Ul agiys ALISH Gudaay anll Gudna (e laalaie] J paidal) andll alal) (ulaall b
18




Laad) cbadall Ata0at) dassid) Loy dnaly — Loy dunigh) 4408

Jennity Jalll glaia¥ ) Slia) a9 2,0 e JL Y Jasgie sadiae dele 12 Al e ol
ady . aalgdl uhall Jeadl) 8 cile b dad asll an g Badins le b L 30 aag A1)
gy wl) (adaa (e Mdings oailyd Jomd S iy 3 allal) w2 e s T Cipdial
L) e ALl saciad) cule Ld) llall

ce by Gl ALl lsie Jany of paitdl) sl Gulae dpa i o Toliy 20 Gudaad oy
O il e llag Gaital) sl udae L e ey 2SI Gulad e LS iyl
Joaxl e i Yy olysiSall Al IS L sasly 5 lllall Canall Jlaa Joas e 3l
ot andll (alaad jems AaDU (e (33 ) 5ol 8 Lgle (g seaial) dpiel aaally JDIAY)
Al loasy ALyl Gpuhall <)y i) ey Slial ) QIS o Gl Jlae it Alls 8
& 5 Y dajd BKIL g Al ALl 8 Gy Al ) sl dahal) ol jiall e oanyl) Capdiall
Badize Glele 6 e e gans

iy jial) Uales : (36) 5l

obj.\sjﬂ L@.J.ubd ;\SM d.\.u: (L\\J)SA t_lb.aﬁa\ uaﬁ;aj\ e.msl\ u.nl;n Cbﬁ\ GJS‘— c-L\-I m\ u.d;.d )H
B I e C o va oy e #laily clealall oY) Guladll e 4y i ale dgna Sl 4
Sadiae lele 6 Gl jiall s3a cilelu dae jlatiy YT daysy aall 4Ll Cifgin (uadll

Jalddl Aalll plasey) : (37) sl

Jlall = sindy JSLaall it o allal) 3080 (el (i debd Ll plaia) Uall siay
VA P Cllall Jeliall glaiey) Sy atiuah Jlase 8 w8V toaluall ail) agdll
shsiSall e e V) e bacins clele T Gllal) sl sdiad Jajidyg 4l )l e e
(9000 (551l (a)

iy I e sed B0 glaiaY) J8 delill Lall glaiey) oY ey Calllall aiy
Ca Ayl e aal) (55 i) il (daa )58 e Te iy (iatiaal) Aiad A0S0 (s
an) 06 of oAbl g amsal aladl Jlaall 8 Gaanadiall cpae Luall 35LY) o 550
cCapiall ) ALYl andl) 2la e SN e slaeY)

alall Gaaiill Cile ginge Jading Lsid ATy Uyyad Llaial Jalall el laie)) dedy .o
Se % Ve e Juany of glatiay) Qllal)l sy dasidys Gl g gages Gl panadill
Jalial) Ll glasiey) & llal) Casy 135 23003 300 Lo (s olasiaY) cilags e JY)
LR Yy jed e JO Y s P M‘Mbﬁ&ﬁsﬁ&dwcﬁ}ib‘eﬂ‘m

19



Laad) cbadall Ata0at) dassid) Loy dnaly — Loy dunigh) 4408

028 Ly A5l Byal) Al gy Al 8y ccllall Al (Dle s (hn st X0 0
o)y €Al Ayl

da)) gie Jagydi 1 (38) 3l
polall (8 Adulil) o)) 510 da s ey paidall andll (il (0 dpast o ol L) s as
tAEY) T gyl Calldall plagind Alls 3 duanigl)

oo Ji Y Bli e sadine Aol 12 22l Auhal) ol jaal) culilaial & (llall s

ALY sadiae delu 30 o3kials 2,0

2,0 oo J8Y Ll dau siey Jelill Ll glaseY) Calldal) laa) .

Aspall ey Apagill 5 Ls8lial) any oSal) Aiad e ALl Joid .z

LSaay davadio dlaa b Laalaa) (S Of e ohsiSall Al e lisale G5 s .3

. .
e

.dj.ﬁ }i ).j.\.\j‘ J:ﬁg. Lo a.).ls.!} M‘)@A}

20



Laad) cbadall Ata0at) dassid)

L Faals — Ly Buasigh) &

dontelad| il sl Gl

sasal) A5 — LSSl Fuigh 8 Wlall bl gl
ALl L gl 55 — ASlSaall dnigh 8 Llal) il yal) sl
FUY ks — Aol Fuigh 8 Llall bl gl
Canally a8l — A gl b Ulad) bl sl
ASSsal) gl (8 Lmtigl pslell yiineale

RSl il (3 Apuatigl) pshall 3 Adulil 51y

datiot S| Gt | ot

Fae bl alaill 3 aSail — S duigl) 8 Wlall clulpal) sl
VL) Atia — apeS Al b Llad) cslulyal) a5k
6l Anigh 8 gl aslall yiale

L6 Fnatigl) (8 Aumatigl) aslall 3 iudlil 31,

et RS et | ot

Auaigl) sl B Al aslall yfiale

Gl 5 Uil 3 puntigl slall innnle
Tl 1S5Sl 3 i) pslall iniale

Gl il 8 Ll plall b Abudldl o], 0
Lnigl ol 3 Fpnatigl) aslall L Abulil o]y S
Fpaigl 1SSl 8 Fpeatigl) pslall L bl o] S

et el | (0 Gubite | ot
ettt

AL Avia — Al Atigl) b Ulall ciludall 4k
Ry Funs duadia — Al dutigh b Ulall ciludall ok
il Fuanigl b il aslall Liiale

Aiaall il 3 Fauil) aslad) b Aaulill o) S

| et il ot

21



Laad) cbadall Ata0at) dassid) Loy dnaly — Loy dunigh) 4408

doten ]yl it 3 il - puild| Juad
dotSut St | ot | gt

22



Laad) cbadall Ata0at) dassid) Loy dnaly — Loy dunigh) 4408

SRR 368y Clydal) o3 LSS Autigh) aud (JA13 (5B Qaaddl

. Lale €K 0 duria

» glsall sl

A apba Sl

v 35l

¢ elsed) Caniy 2yl

: wSailly el €510

1 SIS araraily 3l pall duaria
4 z WY A

A doclia A

A Gy HlSie

23



Laad) cbadall Ata0at) dassid)

L Faals — Ly Buasigh) &

5 gl et 9l — ot (Sl | o dee | (gt btebita | oty | g0 9t ity o0 . 9

Course code Course ol Sl g8
MENG 7401 eN:gr?neer;cr?rl];nalysis in mechanical Al Ftigl) 8 sase las 7401 clea
MENG 7482 | Industrial operations research deliall clleall &igay | 7482 claa
MENG 7483 | Production planning and control WY G aSadll g Jagaisl) 7483 clea
MENG 7484 | Industrial economy el LY | 7484 s
MENG 7485 :\:gj;';?agl j;i::;:”'ation of Teliall o shid) sSlaas Aadei | 7485 cles
MENG 7486 Lnnc;LIJj:irsial facilities planning and Ao lial) Shenctl a5 Taslad 7486 clea
MENG 7487 | Work study Aaid | 7487 e
MENG 7488 | Quality control and assurance 83 gall A 65 g aSail) 7488 <lea
MENG 7489 | Total quality management A 83 5all 310 7489 claa
MENG 7400 | Project gl | 7400 <lea

O uekd | L ol Gl ot (St | ot el (5ud et oty | o et ity ik . ¥

Course code Course hall 2Rall 258

MENG 7401 | Numerical analysis in A duigl) 3 s2e Jad | 7401 e
mechanical engineering

MENG 7472 | Physical metallurgy of welding Pl 48, 58l L g 5llall | 7472 claa

MENG 7473 | Welding processes palll Sldee | 7473 claa

MENG 7474 | Chemistry of welding alalll cbuaS | 7474 claa

MENG 7475 | Welding design Gllalll aana’ | 7475 clea

MENG 7476 | Inspection and testing of welds Glaalll Hidl 5 pand | 7476 clea
Total quality control and e . .

MENG 7477 , Aalll 3 LIS 3 sl A8 5 ST | 7477 claa
assurance In welding

MENG 7478 | Welding defects and repair Leadla) 5 salll g 7478 sl

MENG 7479 | \Velding modeling and Alalll 8 slStadll s dadall | 7479 claa
simulation

MENG 7400 | Project gl | 7400 clea

24




Lad) cileafpall 40801 Lasou

L Faals — Ly Buasigh) &

dilal) ol . dutiotel ol | it e | (e pubital | ity 2 0.t il i .Y

Course code Course ol oAall a8

MENG 7401 Numerlc.al anaIYS|s |n. RIS Aigl b sone a3 | 7401 cles
mechanical engineering

MENG 7432 | Design of pipeline networks Dl sal) DK aeat | 7432 claa

MENG 7433 Steam generators and heat A I gy Ayl all oYLl | 7433 e
exchangers

MENG 7434 | Pumps and compressors Lel pall g Dlaadl | 7434 clea
Measurements and analysis of o p oy e . "

MENG 7435 | . 31 sty i | 7435 <lea
vibrations

MENG 7436 !ndustrlal me_asurmg Aelial) il s ea) | 7436 claa
instrumentations

MENG 7437 Hydraulic and pneumatic A 5yl Aile gl i1, | 7437 Claa
systems

MENG 7438 | Steam and gas turbines Aol Al clin a3l | 7438 <l

MENG 7439 | Control using PLC daa ) Aghaiall sl il ga | 7439 claa

MENG 7400 | Project & soidl | 7400 <lea

ot Sl e el oS S ot | oo bl oty 0 iy o .

Course code Course i) Sl ag8
MENG 7441 | Refrigeration and its Systems Aalinal) aadai g oyl | 7441 Slea
MENG 7442 | Air Conditioning systems Adliaall aalig o) sell CanSS | 7442 claa
MENG 7443 | Thermal Engineering L) a dudia | 7443 da
MENG 7444 | Measurement and Control of ol dadaif 8 aSaill g bl ala
: . L 7444 S
Refrigeration and AC Systems il
MENG 7445 | Industrial Refrigeration, AC e Ll A el 5 il 3l | 7445 e
and Ventilation Systems.
MENG 7446 | Equipments of Refrigeration - 9 e ey s
and AC Systems <3Sl 5 2l ol Sana | 7446
MENG 7447 icati <
Computer épp!lcatlor? and . 3 AL 0 5y V)l ke
Energy Saving in Refrigeration il v | T44T s
il gy il adas
and AC Systems
MENG 7448 | Design of AC Systems ¢l sell CauSS ol apaai | 7248 Gl
MENG 7449 | Maintenance of Refrigeration oSl 5 3 il alad Ailua 7449 Slas
and AC Systems
MENG 7400 | Project g})ﬁm&\ 7400 <lea
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Course code Course -l 2s8al) ags

NGB0 | e+ | | 0
MENG 8402 :\:setarz L:T:zrr:‘tzrt‘it;nas”d iy Wi sea) | 8402 claa
MENG 8411 | Fluid mechanics &lse KalSia 8411 <laa
MENG 8412 | Gas dynamics Gl Kl 8412 <l
MENG 8413 | Computational fluid dynamics Boloal) &l gall (Saalinn 8413 claa
MENG 8414 | Viscous flow W Gl 8414 claa
MENG 8415 | Turbomachinery Al YY) 8415 claa
MENG 8420 | Thermodynamics b Kl 8420 clea
MENG 8421 | Heat transfer )l Jla) 8421 claa
MENG 8422 | New and renewable energy 3a3a7l) g 3yaal) dalal) 8422 sl
MENG 8430 | Combustion theory Glaaly) dg ks 8430 claa
MENG 8431 | Internal combustion engines Sal @) eyl 8431 <l
MENG 8432 | Combustion knietics Gyl Al 8432 sl
MENG 8450 | Control theory aSail) dy)las 8450 clea
MENG 8451 | Control systems pSal) ol 8451 claa
MENG 8452 rsny;fjee';'n‘;y”amics and Sl ISy dndes | 8452 e
MENG 8453 | Industrial system simulation dunigll aLaill 3lSlae 8453 claa
MENG 8454 'C"g':trfoli'ic power systems A0 e 508 Slogiie i Sadll | 8454 el
MENG 8460 | Materials engineering 2 sall diunia 8460 <laa
MEMS 8461 | Stress analysis e Julas 8461 <l
MENG 8462 | Theory of plasticity 3 gall) 45 la 8462 claa
MENG 8463 | Computer aided design Culally ac e aranai 8463 claa
MENG 8464 | Finite element applications sadaall paliall Calanks 8464 claa
MENG 8465 | Countium mechanics 3 paiunal) 3l gall SailS0a 8465 <l
MENG 8466 | Polymer processing ad gl cililee 8466 <l
MENG 8467 cN:anr(;rcr']thr?zr;::cs) f‘ their leins€iy Al syl | 8467 el
MENG 8470 | Metal casting bl A<l 8470 <laa
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Course code Course sl 2s8al) ags
MENG 8471 | Theory of metal cutting Olaal) adad 3yka 8471 <lea
MENG 8472 Ia-lltla;;Streatments of metals and iy (palaall Ayl alladl 8477 el
MENG 8473 | Metal forming Oalaall (i 8473 dlaa
Computer aided
(BN il laa
MENG 8474 manufacturing (ST 3 e.CJA e 8474
MENG 8481 | Quality control tools sasall 8 oSall Culld 8481 <laa
MENG 8482 | Quality audit 3lgall dxalya 8482 ¢l
MENG 8483 | Inventory management oAl 3yl 8483 claa
MENG 8484 | Computer aided management Cualall dac e 30 8484 <l
MENG 8485 | Operation research Sllee Eisay 8485 sl
MENG 8488 Mam.ten.ance planning and ol Al Ll 3488 vlu
monitoring
MENG 8489 | Quality cost 3agall Al 8489 <la
MENG 8493 | Multibody dynamics saaxiall alial) Kaali 8493 sl
MENG 8496 | Design of mechatronic systems A g pilKae dalai) areal 8496 clea
ice i i gl 8 daaie Chle giaga
MENG 8400 Advanced topics in mechanical < 2400 claa

engineering (1)

(1) Asslsal
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Course code Course ol 2s8al) ags
MENG 9410 | Turbulent flow eyhad) Glwdl [ 9410 clea
MENG 9411 | Two-phase Flow Sl S Glpud) | 9411 claa
MENG 9412 Compu.tat|onal methods in fluid sal) Blaalil dgluall @ylall | 9412 clea
dynamics
MENG 9413 | Boundary layer theory gl cladall dgylai | 9413 cla
MENG 9431 Combustion and air Pollution slsgll Eughi & oSailly Gl iaY) 0431 <l
control
MENG 9432 Computa.tional methods in GlinY) & dpleal) Byl | 9432 clea
combustion
MENG 9433 | Modeling of engine combustion Glyaall 8 @Y Aada | 9433 claa
MENG 9434 | Atomization and spray iyl | 9434 Sl
MENG 9435 Combustional of non-traditional Gl ) 2@ 3lal | 9435 cla
fuels
MENG 9436 | Gas turbines combustion el linall & Gy | 9436 cla
MENG 9461 | Materials failure Agall Hhgdl | 9461 clea
MENG 9462 | Composite materials &Syall dsall | 9462 claa
MENG 9464 | Advanced theories of casting Aaaiial) ASLudl cullily cilylas | 9464 claa
MENG 9471 Advanced theories of forming Lastial) J) bl cilylas | 9471 claa
processes
MENG 9472 AdvarTced theories of welding Lasgial) alalll Cullaly cilplas | 9472 claa
techniques
Advanced Theories of non- Ll e Jedi )y cilpls | 9473 cla
MENG 9473 | conventional machining
processes
MENG 9474 Computerlr)tegrated ally Al JUS5 | 9474 dla
manufacturing systems
MENG 9481 | Total quality management talill 3agall 3yla) | 9481 claa
MENG 9482 Production operation Z Y15 llaall 5y)) 0482 sl
management
MENG 9491 | Control systems and motion Aally oSaill Wlai | 9491 clea
MENG 9492 | Advanced mechanism design Lasiie Gl apaai | 9492 clay
i : Looigll 3 dadiie e g 9400 <lea
MENG 9400 Advanced topics in mechanical < -2 94

engineering (2)

(2) Aol
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MENG7401 Numerical Analysis in Mechanical

Engineering

Numerical methods for solving linear systems
of equations: direct and relaxation methods —
Numerical solution of ordinary differential
equations —Introduction to the numerical
solution of partial differential equations.

Agailual) Auaigl) 3 gase Judas 7401 dar
il (3yha 1dpdadl)l Y alell Jad dp0ae (3l
Aalal) Adalall cialaall garall Jall = clA 50
Al lalal) Y aladl gaaal) Jall ) desia

MENG 7482 Industrial Operations Research
Mathematical modeling and its application in

industry, resource allocation models,
transportation models, network models,
nonlinear models, dynamic programming

models, decision making models.

Leliall cllal) Egay 7482 dlaa
panadl zilaiy deliall b Lilinda s byl daaill
plad ) z3laig (St 3l ¢ Jall gz alas e3))gal)

kel dee auns ASpaliall daapll z 3l

MENG 7483 Production Planning and Control
Introduction, for casting models, process
planning, material requirements planning,
capacity requirements planning, scheduling,

VI b aSally Lyhidll 7483 dar
kel sl e 5,8l gl G cilaliall

inventory  control,  production  control, eIV iy o LY Alpas s el Adlyay (Adganlls
performance evaluation.

MENG 7484 Industrial Economy oS lkall sLai@y) 7484 claa
Introduction, industrial costing, break-even i

analysis, present value analysis, comparison
among alternatives, replacement models,
depreciation models, feasibility studies, cost
minimization.

dagall st ¢ Jaladl) il cdpeliall CallSall cdania
L4alal) dAh.}} ‘LSJ‘J.L“ QL&\)J} sdj.g_\u\}”

MENG 7485 Modeling and Simulation of
Industrial Systems

Concepts, analysis and evaluation of industrial
systems, modeling and its applications,
discrete and continuous simulation, design of
simulation models, output analysis and
evaluation, simulation languages, case studies.

Lo liall cilaghiall 31Slaag dalai 7485 dlaa
Jiad BlSlaall # 3lad arenalt 6 yaiunally Aadadial) 3\Sladll
Al Ay ) calad cleansiy chla ydall

MENG7486 Industrial Facilities Planning and
Analysis

Facilities planning, industrial service and
support, system requirements planning, plant-
layout techniques, material handling, storage
and layout, plant location selection, evaluation
and improvements methods.

dye linal) Blgaidl) Jilaty Jaads 7486 caa
Laads alai cacally Ao lial) chloaal] dagladill (385
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MENG 7487 Work Study

Introduction to work analysis and evaluation,
methods  study, work  measurements,
allowances, learning curves, standard time,
work improvements techniques.

Ala Lufpr 7487 daa

Jad) iy Ayl (k¢ anll iy Jilad b daia
Jerd) Gl ¢ culdl) Clglly calail) Gliaiay YAl

L lwanl)

r

MENG 7488 Quality Control and Assurance
Basic principles, economy of quality, control
charts sampling plans, vendor evaluation,
principles of quality assurance, quality system
design, auditing techniques, quality circles,
quality improvements programs.

Basall uSgig aatl 7488 claa
asmll 8 oSaill 3asal) bl Alul) tsalull
Olaa t53ke «lassal) i ¢cilipal) 34 daladis dlil
aagall il (Ginll QL Basal) avaal alai Bagall
Bl alyy st

MENG 7489 Total Quality Management
Introduction to management science, concept
of quality and role of management in quality,

management functions, planning,
organization, leadership, decision making,
follow-up, performance evaluation

measurements, technological planning and
transfer of technology in the light of quality
requirements.

40l 3agal) 3)03) 7489 claa

asall 53] b laysas sasall aseia oY) ale 8 dadie
QLA A5 5oLl sl cdadasil o3y il

Jaig ool Sl Tagladill o o) aps il (aylial)
Bagall Dbl ¢ g & Ll sl

MENG 7472 Physical Metallurgy of Welding
Introduction, processes and types of joints,
mass and heat flow in welding, metallurgical
effects of the weld thermal cycle, solid phase
welding and ceramic bonding, brazing,
soldering and adhesive bonding, carbon and
ferritic alloy steels, austenitic and high alloy
steel, non ferrous metals, the behavior of
welds in service.

plall 4.8,3:80 Lang ) sllisall 7472 claa

S5 Al 3 gl g1l Slilee dodia
alal calall Zyhall 58l 6 L slliall i) calalll
c’é)&uﬂ\ e‘.;‘ ¢4 gall e‘.;‘ sﬂub.»ﬂ\ j:.u\)J} alall )}L\S\
i) alaall ¢ Jlly S Sl Qlaall dad ll 43

MENG7473 Welding Processes

Introduction< brazing and soldering, fusion
process: [oxyfuel gas welding, thermit welding,
arc welding, consumable electrode welding
processes and nonconsumable electrode
welding processes, electro slag welding,
electron beam welding , laser beam welding ,
pressure processes [gas pressure welding,
friction welding, resistance welding processes
(spot welding, projection welding, high
frequency resistance welding, flash welding).

i oaaa pall coaled) celilall e lially
LAl
Ol alal) el Glilee @ Randly Dasall alal cdania

s ilgians Al Gliae ¢ (e S Al eyl plal
il eu enally LS eu ¢2g iKY A<lgiina

¢ Ol Jaraa ?LAJ] el cilble ¢ ol ?LAJ Ay gyl
sl el = ) alal) aglial plal lSiaY olal
(20 alad ca i) e Aaglial Hlal)
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MENG 7474 Chemistry of Welding
Introduction, to the role of chemistry in
welding , chemistry applied to oxy-acetylene
welding process, role of welding fluxes in
submerged arc welding process, flux
manufacture, its quality control and testing,
slag-metal reaction and performance of
submerged arc welding flux, selections of flux-
wire combinations and its effect on weldment
properties, electrode coverings in shielded
metal arc welding, slag-metal reactions in
shielded metal arc welding, weld pool
chemistry, welding materials in the different
welding processes.

alalll ¢ Lt 7474 daa

Gllee 8 s LSl Bkt calalll 8 o LSl 50 dadia
Gosil) alad lilee 3 QI )50 (il SV alal
LAYy sagall (A aSanl) ¢ Sl apial ¢ gaiall
Gosill (g8 S ehals Catlly panall Jelis

o el iy Gl plall el S5 Ll penal
coonall Gugall Al i azall oy 5V alalll alsa
385 A8laeS ¢l Gusil) olal 8 sl el Jelis
Adiad) alalll cllee 8 sl alge calall)

MENG 7475 Welding Design

Introduction, factors affecting welding design
(materials for welding , welding processes,
welding joints and grooves, residual welding
stress and distortion, fixtures and positioners,
joints strength and efficiency, welding costs
symbols for welding and inspection (basic weld
symbols, location of elements, location
significance of arrow, references, dimensions,
supplementary symbols, examination
symbols), inspection.
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MENG 7476 Inspection and Testing of Welds
Code welding, nondestructive test (magnetic
particle testing, radiographic inspection.
penetrant inspection (red dye penetrant, spot
check, fluorescent penetrant), eddy current
testing], destructive testing [groove welds,
fillet welds, laboratory tests (microscopic and
macroscopic, chemical, analytical and
corrosive mechanical)], visual inspection.
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MENG 7477 Total Quality Control and
Assurance In Welding

Concept of quality, quality control and process
improvement, total quality control, quality
diagnosis and TQC diagnosis in welding,
statistical tools used in welding quality control
, welding process analysis and improvement ,
problem finding investigation in welding,
quality assurance methods and systems ,
inspections types and standards in welding .
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MENG 7478 Welding Defects and Repair

Weld discontinuities , cracking phenomena in
steels , cold-cracking due to hydrogen, lamellar
tearing , hot cracking, reheat cracking, repair —
welding , service defects , failure analysis,
assessment of repair, repair welding
procedures (comparative studies), welding
repair procedure specification, welding repair
plan, welding repair procedure qualification.
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MENG 7479 Welding Modeling and
Simulation

Concepts, analysis of welding systems,
modeling and its applications, discrete and
continuous simulation , design of simulation
models , simulation languages, case studies
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MENG 7432 Design of Pipeline Networks
Viscous incompressible flow in pipelines — 1-D
steady flow of compressible fluid — fluid flow in
pipeline networks — energy transfer through
pipelines — pumps and pipeline systems -
theory and design of centrifugal and mixed
flow pumps — theory of design — axial flow
pumps — cavitations — performance and testing
of pumps — pumps operation problems —
pumping stations — theory and design of
centrifugal compressors — theory and design of
axial flow compressors — compressors
accessories.
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MENG 7433 Steam generators and heat
exchangers

Introduction, steam generator constructions,
burners and combustion, heat transfer in
boiler furnaces, heat balance of steam
generators, draft systems, main components
of steam generators, fuel system, sootblower
systems, air pollution from boiler, steam
generator control, operation and maintenance
of steam generators, steam generator
inspection.
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MENG 7434 Pumps and compressors
Compressor types and principles of operation,
off-design operation and performance, surge
identification and prevention methods,
compressor installation, startup and operation
guidelines,  seals, bearings, couplings,
lubrication system maintenance , principle of
operation of centrifugal pumps, main design
features, main construction elements, pump
operating  characteristics,  selection  of
centrifugal pump, pumps working in parallel
and in series, pump inspection and
performance control, pump mechanical
construction.
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MENG 7435 Measurements and analysis of
Vibrations

Introduction to condition monitoring, basic
visual techniques, introduction to vibration
control of machines and plants, vibration
types, vibration sources/causes, vibration
effects, all terminology related to vibration,
vibration measurement techniques, vibration
analysis, vibration control techniques, machine
installation, design of vibration absorbers and
selection of vibration isolators.
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MENG 7436 Industrial Measuring
Instrumentations

Fundamentals of advanced measurements
(measurement system, characteristics of
dynamic signals, standards of measurement,
statistical treatment of data), advanced
mechanical measurements (measurement of
dimensions, displacement and velocity, force
and torque measurements, pressure and
temperature measurements) computer based
measuring instruments (A/D and D/A
conversion, electronic interfaces), case studies.
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MENG 7437 Hydraulic and Pneumatic systems
Hydraulic principles, 1SO symbol, hydraulic
fluids, power transmission, hydraulic pumps
and motors, pressure control valves,
directional control valves, flow control valves,
actuators pilot operated implement hydraulic
systems, hydraulic systems accumulators and
accessories, proportional control valves,
maintenance of hydraulic systems.
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MENG 7438 Steam and Gas turbine

Steam power plant basics, steam turbine basic
components and main systems, steam turbine
cylinder arrangement, turbine casing, turbine
blading, bearings, the steam turbine governing
system, lubricating oil system, seal system,
turbine operation, advantages of gas turbines
versus steam turbines, principles of operation
of centrifugal and axial flow compressors,
surging, chokinginternal air system, variable
stator vanes, and inlet guide vanes, combustor

module, turbine module, gas turbine
lubrication and fuel systems, gas turbine
instrumentation and control systems, gas

turbine protection, gas turbine performance
verification and basics of performance
analysis, compressor cleaning.
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MENG 7439 Control using PLC

Basic components of PLC, PLC programming,
ladder logic instructions, basic arithmetic
instructions, matrix logic, PLC instruction set,
memory organization, input/output addressing
installation practices, interference or noise
reduction, code quality and maintenance,
advanced programming, analog control, serial
data communications simulation and testing
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MENG 7441 Refrigeration and its systems
Review of concept and fundamental of
refrigeration — reversed Carnot cycle — vapour
compression cycle- multi stages cycles
refrigeration by absorption- calculation of
refrigeration load- cold stores
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MENG 7442 Air conditioning systems

Review of properties of moist air and
Psychometric chart- Air conditioning systems-
Summer air conditioning cycles-Winter air
conditioning cycles-Design  conditions and
thermal comfort-Cooling/heating loads-
Different air conditioning systems and their
applications-air ducts system and its calculation-
chilled water system and its calculation
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MENG 7443 Thermal engineering

Concepts of thermodynamics- first and second
law of thermodynamics and their applications —
modes of heat transfer-heat transfer by
conduction-heat transfer by convection-fins and
extended surfaces-heat transfer in boiling and
condensation-heat exchangers
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MENG 7444 Measurement and control of
refrigeration and AC systems

Measurement systems in refrigeration and air
conditioning systems-control in refrigeration
cycles-control system/circuits in air conditioning
systems (all air system-air and water system-all
water system-direct expansion system)-control
in chilled water network-control in chillers-
building management system (BMS).
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MENG 7445 Industrial refrigeration, AC and
ventilation systems

Industrial ventilation and air filtration-air
conditioning of clean spaces-air conditioning in
industrial applications (pharmaceutical plants-
textile factory-data centers-..) - industrial
refrigeration.
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MENG 7446 Equipments of refrigeration and
AC systems

Compressors - expansion devices — evaporators
- condensers — fans — filters - huimidifiers-
dehumidifer-air handling unit-chillers-pumps.
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MENG 7447 Computer application and energy
Saving in refrigeration and AC systems
Software of air ducts design-software of chilled
water network design-software of cooling load
calculations-software  of air  conditioning
systems design-energy recovery manners in
refrigeration and air conditioning systems-heat
recovery units in air conditioning systems-
renewable energy systems in refrigeration and
air conditioning systems-value engineering in
refrigeration and air conditioning systems
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MENG 7448 Design of AC systems

Design  requirements-design  phases-design
concept and different alternatives-schematic
design stage and its deliverable-design
development stage and its deliverables-tender
documents stage and its deliverable-bid analysis
and awarding-work shop drawings stage and
submittals approval-construction supervision
and handover
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MENG 7449 Maintenance of refrigeration and
AC systems

Preventative maintenance of refrigeration
systems- preventative maintenance of air
conditioning systems-leakage and charging of
refrigeration and air conditioning systems- faults
and repair of refrigeration systems- faults and
repair of air conditioning systems- testing,
adjustment and balancing of air ducts and water
piping networks
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MENG 7400 Project

The student will design complete engineering
project using the fundamentals, principles and
skills he gained during his study. The student
submit a project report which includes detailed
design and analysis. The project report is to be
discussed at the end of project period. The
student  should prove  his  complete
understanding of project details and his ability
to apply them in his future engineering.
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MENG 8401 Applied Statistical Engineering in
Mechanical Engineering

Introduction. applied engineering regression
and correlation analysis (matrix approach,
multiple  linear  regression,  polynomial
regression). applied engineering analysis of
variance (single factory analysis of variance,
analysis of factor effect, implementation of
ANAOVA model, introduction to experimental
designs).
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MENG 8402
Instrumentations
Fundamentals of advanced measurements
(measurement system, characteristics of
dynamic signals, standards of measurement,
statistical treatment of data). Advanced
mechanical measurements (Measurement of
dimensions , displacement and velocity, strain
measurements, force and torque
measurements, pressure  measurements)
Computer based measuring instruments (A/D
and D/A conversion, electronic interfaces) case
studies.

Measurements and
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MENG 8411 Fluid Mechanics

Introduction. Physical properties of fluids.
Fundamental equations of fluid flow. Potential
fluid flow .Viscous fluid flow (Boundary layer).
Elements of compressible fluid flow.
Applications to pumps and turbo-machinery.
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MENG 8412 Gas Dynamics

Introductory concepts to compressible flow.
one-dimensional flow .normal shock waves.
flow in constant-area ducts with frictions.
supersonic flow (two dimensional, supersonic,
flow, method of -characteristics for two-
dimensional, supersonic flow, oblique shocks).
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MENG 8413 Computational Fluid Dynamics
Introduction (transport equations - equations
simplifications) - finite difference method of
numerical solutions - diffusion problems -
combined convection - diffusion problems -
description of wunsteady flow - solution
algorithims - relaxation and unrelaxation
methods - turbulence modeling.

Bosbeuad) ailgall 1S2aliss 8413 claa

Sbaial Gy — Al Al cValed) ) dedie
Yl el Jolad) sagaaall jealiall diph (Y aledll
Sl Glpad) Gaay —Layly Jeall eV — laady)
hlaY) zil = L) Jall malie — i

MENG 8414 Viscous Flow

Governing equations of boundary layer flow-
laminar boundary layer on a flat plate without
and with variable pressure gradient — thermal
boundary layer in laminar flow- boundary layer
in compressible flow- turbulent boundary layer
on a flat plate with zero pressure gradient-
introduction to computational methods for
boundary
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MENG 8415 Turbomachinery

Driving the basic equations for fluid machinery
and its applications — theory of similarity in
fluid machinery- 1-D flow in turbo-machines-
theoretical calculation of flow in set of blades -
experimental data of flow in blades— 3-D flow
through blade-cascades of turbo-machines-
Solution methods for 3-D flow in turbo-
machines
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MENG 8420 Thermodynamics

Applications of first law - availability -
irreversibility and efficiency -thermodynamics
relations and real gas equations (maxwell’s
equations - expansion and compressibility
.energy relations for simple system. relations
for enthalpy and entropy .gibbs function and
energy equations) - thermodynamics of
mixtures - applied advanced thermodynamics
cycles theory.
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MENG 8421 Heat Transfer

The position of heat in engineering science -
extended surfaces - multi-dimensional steady
heat conduction - unsteady heat conduction -
special topics in heat conduction - the
differential approach to connective heat
transfer - the integral approach to connective
heat transfer - applications to different
problems of heat convection - similarity
analysis.
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MENG 8422 New and Renewable Energy
Introduction to renewable energy sources -
solar energy — solar energy systems — solar
collectors — power generation by thermal solar
energy — solar ponds — energy storage. nuclear
energy (nuclear fuel, radiation activity, nuclear
reaction, nuclear reactors) — biomass energy -
energy generation from agriculture wastes and
organic materials - systems of biogas
generation - wind energy (principles of wind
energy generation, curves of power and speed,
site conditions) — vertical axis machines —
horizontal axis machines wind turbine
design— geothermal energy.
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MENG 8430 Combustion Theory

Combustion thermo-chemistry and chemical
equilibrium — Fuels and their combustion:
types, specifications, and properties - Flames:
types, theories, and stability - Thermal
equilibrium, heat release and transfer from
flames - Premixed flames — Diffusion flames —
Fuel Atomization - Applications of combustion
in practical devices, engines, gas turbine
combustors, furnaces —Measurements in
flames and combustion systems.
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MENG 8431 Internal Combustion Engines
Properties of working medium - simulation of
engine cycles - mathematical models-
mechanisms of air, fuel, and exhaust -
combustion and pollutants — engine emissions
control - heat and mass losses — friction -
performance of ordinary and supercharging
engines
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MENG 8432 Combustion Kinetics

Combustion kinetics and equilibrium, kinetic
theory of gases, chemical kinetics, reaction
kinetics, theories of mechanism reduction —
transport phenomena and modeling, real
gases, theories of real gases transport
phenomena, transport phenomena for
mixtures — oxidation kinetics, theories of
reaction rates, chain reaction mechanisms -
concepts and application of detailed kinetic
modeling of laminar reacting flows.
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MENG 8450 Control Theory

Mathematical modeling of dynamic systems in
state space (electrical, mechanical, hydraulic
,pneumatic  systems)-obtaining  computer
solution of state equation-basic analysis of
control systems in state space (transfer matrix,
controllability , observability , canonical forms)
- liapunov stability analysis-control system
design via pole placement design of state
observers- design of servo systems — quadratic
optimal control- matlab based computer aided
control systems design packages.

asadl) 4,55 8450 dlaa
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MENG 8451 Control Systems

Introduction to the control problem, industrial
control examples transfer function models,
characteristic of first and second — order
systems, modeling equations of simple
mechanical, electrical, thermal, and hydraulic
systems; control hardware and their models:
potentiometers synchros Ivdt, dc and ac servo
motors, tachogenerators, electro-hydraulic
valves, pneumatic actuators; motion and
process control with this hardware in the loop;
block diagram and signal flow analysis. basic
characteristics of feedback control systems:
stability, steady-state accuracy, transient
accuracy, disturbance rejection, insensitivity
and robustness; basic modes of feedback
control: proportional, integral, and derivative.
routh  stability criterion;  performance
specifications in time domain; steady-state
error constants; root locus method of design:
pd/pi/pid, and lead/lag/lag - lead
compensation. nyquist stability criterion;
frequency-response analysis: nyquist plots,
bode plots, nichols chart; PD/PI/PID.
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MENG 8452 System Dynamics and Modeling
Multi-port systems and bond graphs. basic
component models with bond graphs -
systems models (electrical, mechanicals,
hydraulic).vsimples transducer models. state
space equations multiple fields and junction
structure. transducer, amplifiers, and
instruments. other applications of multi-port
modeling - multi-degree of freedom systems.
determinations of natural frequencies and
mode shapes - continuous systems.
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MENG 8453 Industrial System Simulation
Fundamental concepts of modeling and
simulation , time advance schemes, input data
analysis , model validation and verification ,
output analysis designing simulation
experiments .use of simulation software to
build model of industrials applications .
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MENG 8454 Hydraulic Power Systems Control
Systems components and there steady state
characteristic (spool valves, servo valves,
positive displacement motor and pumps)

interconnection of a servo valves and
actuators (cylinder and motor). dynamic
modeling of lumped system components.
response, stability and control electro-

hydraulic system. microcomputers control
systems.
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MENG 8460 Materials Engineering

Experimental methods for physical
examination of metals — microstructure of
phase and phase boundaries — solidification —
thermodynamics of alloys — structure and

theory of metallic phases - diffusion -
precipitation — plastic deformation, work
hardening and fracture — martensitic
transformation - alloy hardening -
recrystallization — polymeric materials -

composite materials.
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MEMS8461 Stress Analysis

Analysis of stress (stress tensor, mohr’s circle
for two dimensions and tree dimensions) -
strain and stress-strain relationships
(equations of compatibility generalized hook’s
law) - mechanical behavior of materials
(yielding theories, fatigue failure) - bending of
beams (exact and non- exact solutions for
axisymmetric bending - energy methods
(castigliano’s theorm, unit load, cortti- engsser
theory, principal of vertual work, rayleigh-ritz
method) - elastic stability (buckling of columns,
energy methods applied to buckling).
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MENG 8462 Theory of Plasticity

Introduction (true stress-strain, Bushinger
effect, idealization of stress-strain behavior) -
State of stress. Stress invariants and deviators -
State of strain. Strain invariants deviators -
Elastic stress strain relations. criteria for
yielding. plastic stress strain relations - torsion
problems - creep phenomenon  with
applications.
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MENG 8463Computer Aided Design
Fundamentals and concepts in the
development of computational algorithms for
the design of structures and machine
components and assemblies and other
engineering systems - optimization techniques
and algorithms in design applications.
simulation techniques for design - applications
of finite element in design application - case
study.
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MENG 8464 Finite Element Applications

Introduction to finite element and associated
graphics packages — principle of mesh design
and validation — specifications of boundary
conditions- convergence and estimation of
solution cost — assessment of accuracy and

interpretation of results — selection of
applications from linear and non-linear
applications.
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MENG 8765 Continuum Mechanics
Introduction — vectors and tensors -
conservation of mass, momentum and energy-
lineralized elasticity problems- transformation
law for different bases — matrix multiplication
— vector calculus — transformation of stresses —
components and principle stresses — other
stresses measures — maximum shear stress —
material time derivative — Generalized Hooks
law - cylindrical and spherical coordinate
systems.
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MENG 8466 Polymer Processing

Polymer nomenclature and classifications,
Polymerization methods. Solid-state properties
and characterization. Solution-state properties
and  characterization,  structure-property
relationships, Polymer surfaces, Applications,
Polymer fabrication

sadsd) clles 8466 dea
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MENG 8467 Nanomaterials & Their
Characterization

Introduction to nano-materials with an
emphasis on their fabrication, structures,
properties & applications a range of

techniques for characterizing nan omaterials
(such as diffraction,  microscopy &
spectroscopy)
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MENG 8470 Metal Casting

Introduction (molds and furnaces) - theory and
applications of casting - metallurgical
thermodynamics - solidification of metals -
cast iron and steels (casting and metallurgy)
nonferrous metals (casting and metallurgy) -
casting design and inspection.

Gdleal) ASluw 8470 clar
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MENG 8471 Theory of Metal Cutting

Introduction - complicated metal cutting
processes (milling, turning, drilling) - cutting
parameters - optimization of metal cutting

processes economics of metal cutting
processes - geometrical and dimensional
accuracy - coding systems in metal cutting

processes (optiz , miclass/ codes) case studies.
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MENG 8472 Heat Treatments of Metals and
Alloys

General aspects of heat treatments,
hardenability. hardening and tempering of tool
steels, hardening and tempering of
conventional constructional steels, heat
treatment of high strength low alloy (hsla)
constructional  steels, case hardening
processes (carbonizing, nitrating, induction
and flame hardening aluminumnizing ,.....),
precipitation hardening
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MENG 8473 Metal Forming

Fundamentals of metalworking - forging of
ferrous and nonferrous metals - rolling of
metals (hot and cold, forces and work
calculation, problems and defects) - extrusion
(techniques, analysis, deformation and
defects, lubrication, hot and cold) - drawing of
rods, wires and tubes - powder metallurgy.
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MENG 8474 Computer Aided Manufacturing
Introduction to CAM applications. computer
control of machine tool - adroit control system
- interpolators for manufacturing systems -
use of microprocessor in industrial control
applications, system devices, programming,
and control of industrial robots

- isnaSll Claral) b Saill.CAM ) clipdas b dedie
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MEM S8481 Quality Control Tools

Evolution of quality control, control charts for
variables, process capability, and control
charts for attributes, lot-by-lot acceptance
sampling by attributes.
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MENG 8482 Quality Audit

Introduction¢ objectives, purpose, philosophy
and ethics, audit team management,
preparation, authority, performance
standards, initial contact, checklist format,
guestions and review, execution techniques,
team meeting, reporting, characteristics, exit
interview formal report follow-up, evaluation,
re-audit, close out, documentation.

5352l dxalpe 8482 dlaa

Gt Al e cAigal) (la)g i o aliel ccalaal ciania
Il cela¥) ulae cdaSlall alid) calac¥) ¢ dgylay)
el g «Aginalye s ALY Al IS5 ¢ 15Y)
D Aagliag sl ¢ ) Cilaw ¢ Janll (338 & sl
Gisil) Blel (bluall dxaba salels ¢ Lan)l

MENG 8483 Inventory Management
Introduction, independent demand systems:
deterministic  models, discrete demand
systems: deterministic models, single order
guantity model, dependent demand systems:
material requirements planning, in-process
inventory: just-in-time, and theory of
constraints, distribution inventory systems
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MENG 8484 Computer Aided Management
Computer applications for the following
subjects: Linear and integer programming.
Transportation. Project management.
Inventory management. Facility layout.
Assembly line balancing Forecasting.
Production scheduling. Material management
planning .Queuing analysis. Case study.
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MENG 8485 Operation Research
Integer and zero-one programming - nonlinear
optimization. goal programming - multistage
dynamic programming. queuing models and
application - simulation modeling

alles &igan 8485 dar
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MENG 8488 Maintenance planning and
monitoring

Types of maintenance - maintenance strategy
— maintenance cost — maintenance planning —
equipments identifications — check lists
maintenance —spare parts — maintenance
programs — oils and fuels for maintenance -
modeling — application for maintenance.

luall 48ag hads 8488 claa

— Al 46l — Llpall Lagljinl — Llpall ¢ s
Dlpall 58 3885 — Clanal) paat — Llual) Lylads
= a8l gl Alua — Dluall aly — bl oLy
CAsluall cilandat —ds il

MENG 8489 Quality Cost

Evolution of the quality cost concept -
categories of cost of poor quality - making the
initial cost study - analysing the categories of
cost of poor quality - measurement bases for
quality costs.
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MENG 8493 Multibody Dynamics

Introduction to the concepts, definition, and
techniques used in multibody dynamic -
essential topic concerning kinematics and
dynamics of motion in two and three
dimensions - description of the orientation of
rigid body in space-newton-euler equation of
motion for 3d rigid body - geometric
constraints — equation of motion — solution of
system of coupled equation (ordinary
differential equation and differential algebraic
equations )- analysis of the motion of complex
mechanical systems - discussion of classical
techniques in general field of dynamics -

method of computational dynamics -
computational methodologies used in the
computer - aided analysis of mechanical

systems. systems approaches for formulating
and solving miltibody equations of motion
using matrix , numerical , and computer
methods with the goal of predicting the
motion of relatively realistic models of
mechanical systems . applications are explored
using modeling and simulation projects.
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MENG 8496 Design of Mechatronic systems

Overview of Mechatronic systems,
Mechatronic  control systems structure,
microprocessor basics , design of logic

Mechatronic systems (logic gates , poolean
algebra, reduction of  truth table,
combinational system, sequential system ),
design of microprocessor  based control
system (application i/o, interfacing,
microprocessor programming ), programmable
controller (structure, PC modules, relay, ladder
logic, PC ladder logic , programming of LC using
different languages), design of computerized
control systems, industrial applications

4ig il 4akiil asaai 8496 claa
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MENG 8400 Advanced Topics in Mechanical
Engineering (1)

The department will select the course content
mechanical sl Jlas padn Loy 48010l gl ¢ ) as) 8 sl

from the recent trends in

engineering according to the student's research

field of study.
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MENG 9410 Turbulent Flow

Introduction to turbulence origin, nature, and
characteristics of turbulence- different analysis
methods of turbulence- mixing, diffusion, and
multi-length scales of turbulence- theories of
viscous vorticity and mixing length scale-
general equations governing conservation of
mass, momentum, and energy. turbulence
modeling — statistical turbulence models -
Reynolds Averaged Naveir Stokes equations —
zero equation, one- equation and two-equations
models
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MENG 9411 Two-Phase Flow

Classifications of multiphase flow- two and
multiphase flows- factors affecting two-phase
flow regimes theory of homogenous two phase
flow- theory of separated two phase flows-
Lagrangian versus Eurelaen multiphase flow-
one way, two-way and four-way coupling.
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MENG 9412 Computational Methods in Fluid
Dynamics

Governing equations of fluid motion- principles
of numerical analysis- stability of numerical
methods- convergence of the numerical method
to a solution- solution of incompressible and
compressible flows- the turbulent flow models —
acoustics aerodynamics- correction of the
boundaries of solution field- generation of mesh
of  solution- diagrammatic  presentation
drawings
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MENG 9413 Boundary Layer Theory

Boundary layer concept, navier- stoke's
equation, reduction of NS equations to
boundary layer equation on a plate, solutions of
boundary layer equations for incompressible
laminar flow with and without pressure
gradient, flow past wedge, three dimensional
boundary layer, 2-D compressible boundary
layer, thermal boundary layer, boundary layer
separation, boundary layer stability and
transition, turbulent boundary layers over a flat
plate for incompressible and compressible
flows.
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MENG 9431 Combustion and Air Pollution
Control

Introduction - main air pollutants and its effect -
standard specifications of clean air- main
sources of air pollution- emission formations«
kinetics of NOx formation, kinetics of sulfur
oxidation, kinetics of carbon monoxides, soot
and particulate formation - methods of control
of pollutants emissions in combustion devices
and in vehicles - methods of pollutants
detection, measuring and tracing.
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MENG 9432 Computational Methods in
Combustion

Review of chemical thermodynamics - kinetics
of combustion - equations governing
multicomponent reaction systems - simple
models for combustion - mathematical models
for reactive flow - finite differences - diffusion
and pre-mixed flame models - computational
methods for two-phase reactive flow - practical
applications for combustors simulation.
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MENG 9433 Modeling of engine combustion
Introduction to mathematical models - finite
difference methods, numerical converging —
gas dynamics and boundary conditions -
engine combustion, spark ignition engine,
diesel ignition engine, pressure analysis — zero-
dimensional heat release calculation -
combustion models, single zone model, two-
zone mode — combustion simulation, non-
premixed model, premixed model, partially
premixed model.
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MENG 9434 Atomization and Spray
Mechanism of atomization - types of
atomizers, pressure, air-assist, air-blast,
ultrasonic, diesel injector and gasoline — spray
structure, spray angle, spray breakup, drop
size distribution - design of spray nozzles, jet
velocity profile, nozzle length-to-diameter
ratio, ambient conditions - analysis and
calculations of sprays - evaporation and
combustion of a single droplet - evaporation
and combustion of sprays — combustion of
liquid fuels - spray/wall impingement - soot
formation and fuel sprays.

4,41 9434 s

c6 56l BacLuay claially Ayl ¢ 1l — 3,30 Sl
JSa — Gaylly Jyall 285 s (Afisall (358 Glagally
piaall — lgmyygiy ilyladll aaa (4SSE cdlygl) DI
b A dsb A g ) deju JSG (i) Cla g
— 330 Glliay Jalas — Jasl) Jasgll Cag yla cdasdl)
A3l — bl ag8ll (3 a] — Baals 3ykad (3paly A
coligl) (ysSs asigll AN — aabail) Aaud sy

MENG 9435 Combustion of Non-traditional
fuels

Alternative fuels, vegetable oils as fuel, biofuels,
biomass, nano-solid combustion, oil shale -
alternative fuel production and pre-request
treatments - combustion and kinetics of
alternative fuels, fuel performance issues and
environmental issues - challenges for usage of
alternative fuels in combustion devices.

GuE &) aghel) gl 9435 dla

AN ¢goandl 2850 (o g8 Anlall i) el 28 4l)
Alakall o S sl daliia dsall (3ljin) (Aygal)
aalaziny dgllhaal) ilallaally Jaadl 0l =) 430
Adall @l dalsall cdaad) 285l 4aSalingg (3 5aY) —
aladin dabad) claatl) — ) aldfs a8 o1
LY Aadal 4 daad) ag8l
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MENG 9436 Gas Turbines Combustion

Gas turbine combustors, requirements, type,
components - Fuel preparation - Combustion
efficiency, flame stabilization, bluff-body flame
holders, combustion noise, combustion
instabilities - Control and modeling of
combustion instabilities - Ignition theory for
gaseous and heterogeneous mixtures - Ignition
forms for gas turbines — Emissions from gas
turbine combustion and methods for their
control — Additives and alternative fuels for gas
turbine.

A clin il B 3)aY) 9436 daa

— clisSally g 1) bl eyl Gl e
el Glule el il ¢ (3 e liS — 384l Aiggs
dadaig oSaill = Celll hdil sae gl (e eliaguzall
@Al Aple i Jueay) Ak — caglll i axe
— sl AL Sl Py — dlaie

— e oSatl (Bl Ayl D (e L
g sl) Ghlall daadl g8 lly clilzay)

MENG 9461 Materials Failure

Solid Mechanics of homogeneous Materials ,
deformation and fracture mechanisms and
static strength of metals. Fatigue strength of
metals , static and dynamic fracture toughness
of metals , damage tolerance of metals ,
nonlinear fracture mechanics , mechanical
behavior of nonmetallic materials , lattice

Agall Jlgdl 9461 ar

) asling oSy Jlaiil 6 loall 315l SlSa
Jaat cdhadiall ol (Sl Jaaanll Ao caleadl 4 sl
e Bl palddl sl (alaal) 3 Jgiall gail)
caphall pall Ll dacaldll o gall lludl Jaas candad
sl (g slll) Jledi¥ 5 (alaall (g5l S 5l

structure and deformations mechanisms in
metallic single crystals .

MENG 9462 Composite Materials

General, basic constituents in composite
materials. mechanical behavior of laminate
composite. strength and failure concepts. design
concepts using composite materials.

manufacturing processes.
engineering applications.

smart composite,

el Asal) 9462 claa

G (5 S pal) Mgall oSl lil)  ciale oykas
Ssall el ¢3S yall Slgall L SpilSaall o sloal] gl
Msall alativd Sl el dsall 3 L) casSal
G5 S el Al Al it UL (a5l
Bl Claylail)
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MENG 9464 Advanced Theories of Casting

The melt — entrainment — flow - the mould -
solidification structure — gas porosity -
solidification shrinkage - linear contraction-
structure, defects and properties of the finished
casting — processing - environmental
interactions - types of cast iron -grey cast iron -
melting cast iron -ductile iron - malleable cast
iron -special purpose cast irons - types of steel
castings - melting and treatment of steel for
casting - molten metal handling - sands and
green sand -silica sand -measurement of sand
properties -non-silica sands -green sand -parting
agents- resin bonded sand - sodium silicate
bonded sand - lost foam casting -- coatings for
moulds and cores - filtration and the running
and gating of iron castings -feeding of castings -
computer simulation of casting processes -
solidification modeling -mould filling simulation
- the solstar solidification program - cost
benefits of solidification simulation

atiial) ASludd) ity il bi5 9464 dlar

2o — 28] — A8 puaal) et (s — ASLd) G
DBY) — ASsad) palidg ey ol = (ELSAY)
DA sl eea = a3l sl g )l — ASLll d54)
alsa = clall Jeea — cileal) Sl g 1 —
Al 35 — ASLd) B lime — ASLd) Jle,
) ) sl ASLd) $lSlas — ASL)

MENG 9471 Advanced Theories of Forming
processes

Classification of forming processes - flow curves
- theory of plasticity - inhomogenious
deformation - yielding criteria (flow theories) —
deformation of sheet in plane stress: uniform

sheet deformation processes -  strain
distributions - strain diagram - modes of
deformation - effective stress—strain laws -
principal tensions or tractions - simplified

stamping analysis - load instability and tearing -
bending of sheet - simplified analysis of circular
shells - cylindrical deep drawing - stretching
circular shells - combined bending and tension
of sheet - hydroforming

Aadiial) JuSil) cullaly il las 9471 claa

— Ol clinia — goladl JSE Glilee oo
gl yulaa = Galaia ual) QI — A3yl Ak
Sl — 3881 2 N1 (s — (Ll el )

B 1SS — Jleal) & LY axe — salaal
ol €550 — Al ) S — 1Y)

O Clilee = £l 2y L €0l — (panl
Capl) B aladinly Galadl)
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MENG 9472 Advanced Theories of Welding
Techniques

Resistance welding processes (spot welding-gun
welding-projection welding-seam welding-upset
welding-flash welding-high frequency resistance
welding, metal foil welding), diffusion welding
process, ultrasonic welding process, laser
welding process, electron beam welding
process, hybrid laser welding process, ionic
bonding (ceramic welding) process, cold welding
process.

dasiial) alalll culluly @l st 9472 daa

plal —ddad) alal —ddand) alal ) dasliall alalll cillee
Aaslaall alad ¢ il alad cQfyhaial ¢ ulall alal-lalany)
Alee ¢ LEVL Al Alee (ol alsd 2l e
e el plall dilee iisall (35 gl olal
Al ¢l el Alalll sy Sy Aajally plal
B Al il islee (Sladn plal) Y]

MENG 9473 Advanced Theories of Non
Conventional Machining Processes

Mechanical processes: ultrasonic machining -
waterjet machining - abrasive jet machining -
abrasive water jet machining - chemical
processes - electro-chemical processes: electro-
chemical machining - thermal processes:
electrical discharge machining - laser beam
machining - electron beam machining - plasma
beam machining -  hybrid electrochemical
processes: electrochemical grinding -
electrochemical honing - electrochemical
superfinishing - electrochemical buffing -
ultrasonic-assisted - laser-assisted - hybrid
thermal processes: electroerosion dissolution
machining - electrodischarge grinding - abrasive
electrodischarge machining - with ultrasonic
assistance - electrochemical discharge grinding -
brush erosion-dissolution mechanical -
machining - material addition processes: liquid-
based techniques - powder-based processes -
solid-based techniques

Ayl 8 JAS qulluls il 9473 e
can s lally i) — Aigeall 38 lagally Jial
dadald il Laslid) oLl Jeriall = e ks

Jsoill = Aalali sy Qi = Jle Jaia cand
LA sl — e eSl) sl — e
— s SN Jall = 3l (sl — el

Jiaall = a5 56l esdall = Ldllly sl

— a0 Bl e Culaill — e S

aelaas a5 56l il = ilaasS S0l i
ae Losay ilaasS el sl = Eggeal) (358 sl
a5 el Qi — a5l ol — 3l
sl = g0 80 glail — el 500
e — Afigeall 38 el Baeluses AL

A il el
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MENG 9474 Computer Integrated
Manufacturing Systems

Basic concepts and use of computer-integrated
manufacturing. Includes integration approaches
for manufacturing; process planning and
simulation; the production process in relation to
automated control systems; process design;
shop floor control of multiple interacting
processes; distributed network process control;
real-time aspects; interface protocols and
languages of production processes;
computational and data processing methods for
planning, design, production and shipping and
methods of optimizing output quality, price and
productivity. Examines economic justification
and the use of artificial intelligence for planning
and process control.

aailly cualal) Jalsi 9474 dlaa

b JalS) asgie — qainailly Canlall JalS5 bl

— Glleal) araal = Glleall Andaig Jaglads — ayiail)
Gligig s 5 snalll 320 lisay Ao yall GlLSLall (8 2Sal)
Lyhasdl) & bl dadles 3yl — g sal) Saill —

— Lalilly Bagall abasl Gy adlly Y5 aranaill
JalS La 1935 (Gl (e Aol (g50al) Clua (G)ha
— el Caulall JalS5 35 3yl — auieailly Calal
Ala il — goiaailly aulall JalSi ajell o)
gailly canlall Jalsil

MENG 9481 Total Quality Management

Views and philosophies of the quality, phases of
development in the quality felid from the
inspection level to the modern TQM levels ,the
pillars of total quality , quality management
tools , the six-sigma , perspective ,and the
international quality standards (ISO systems ,
and similar) case studies .

Yaldd) 3agall 5)a) 9481 Lar

o sk dabye ¢ Bagall aly) S8 8 (551l Clisall

¢ bzl 408l sasall ssine I Gandll e sasall 350
) pseia coagall 31l clgal ¢3 Jallll ongaldl &30 t5alia
g ¢ § callall 4l Gildialgally oY) alai csiX sigma
A gadiddl Do g gall Auldlio madil aplyy Y aladsil

el

MENG 9482 Production Operation
Management

Overview on production and operation
management - forecasting (regression, seasonal
trend adjustments) - aggregate productions
planning. shorts term scheduling (shop loading).
inventory control system. material requirements
plan. principles of just in time technique.
advantage topics in quality control concepts of
total quality management.

Ll cllasd) 5)00) 9482 <laa
sl (POM ) clleal) By gy e ddle 3k
-z BB Jagladll Jlea) (Apans gall ¥ aail) latle an ill)

i) e ol (saie Jsand) yoesd JaY Agoa
Slgall fpe Gilaliay) haydass

astlia b Byacia gailpe - calial gl Ligl €5 £5obae
LALeLal Bagadl 3ylalg 3agall 408} 50

MENG 9491 Control systems and motion
Introduction to mechatronics control system
design — modeling, design and prototyping of
control systems for mechatronics applications,
Implementing control systems for mechatronics
productes — use computer tools in control
system design

dsjally asatl) A 9491 dlaa

A g KAl aSaill Al apeal e Aedia
ik Jlae 3 aSaill sl # 3l dlac) = apes
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MENG 9492 Advanced mechanism design Jasiia L araal 9492 claa

Introduction to kinematics and mechanisms — _
. . . Al Jdsall gyl — < Jg 4<yall | dada
graphical and linear analytical methods - s R

number synthesis — the associated linkage — <alsill sl = lgy Ahaiyal cDlagll asehe — Ayl

concept — tools of dimensional synthesis — _ |y sig — LKA Ciung — 4Sal adg — sl
motion generation — two and three prescribed Al sl
position — path generation - function =
generation -

MENG 9400 Advanced Topics in Mechanical (2) Assilsaal) Lusigl & Lasiia cilegiaga 9400 o
Engineering (2) clalat) el alal) (gginall waniy adll o5k

The department will select the course content
from the recent trends in mechanical engineering
according to the student's research field of study. LadUall Gaan)

Jlae a3y Loy AS10al) digll gl aa) 8 20a)
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okiid] (o S e SRS o bl bl b il oy il i 9

sl il
Course code Course hall ol 258
EENG 7441 | System engineering alail) duxia 7441 Sa
EENG 7442 Industrial system dynamics docliall oLl Salina 7442 Sa
EENG 7443 Measurement systems EREAINEE 7443 Sa
EENG 7444 | Signal processing L) dallas 7444 ga
EENG 7445 | Control systems oSl alis 7445 Sa
Computer applications in
EENG 7446 | ontrol sl b sl Gligdss | 7446 8
EENG 7447 | Digital control i)l oSail 7447 Sa
EENG 7448 Industrial system control Leluall alill 8 aSadl) 7448 Sa
EENG 7449 Real time industrial systems siall gajll 8 deluall ALl 7449 Sa
EENG 7400 Project £9 i 7400 S

ol o e . it RS o e ekt bt gl 0 9t il e ¥

Course code Course ol 2l 48
EENG 7411 Waves and antennas (1) (1) wlilsedls Slasall 7411 Sa
EENG 7412 Communication systems VL) ol 7412 Ka
EENG 7413 | pigital signal processing (1) (1) Al hLaY) dalles 7413 sa
EENG 7414 | Selected topics in
VL) 8 5)aa Gle e

communications e Sy e alas

EENG 7415 | Microwave circuits and :
: | 3yealy

devices g Saall 3ealy S5 7415 sa
EENG 7416 | pigital signal processing (1) (2) dedyll by dAsllae 7416 sa
EENG 7417 Detection and estimation ille il s i

Theor‘y BY Iy N M‘)LJ 7417)55
EENG 7418 | waves and Antennas (1) (2) wlilselly Clasall 7418 _%a
EENG 7419 Advanced computer A .

networks Aaadiall ;Lu\.;]\ g_al.S.u.u 7419)545
EENG 7400 Project g3 0 7400 <a

59




Laad) cbadall Ata0at) dassid)

L Faals — Ly Buasigh) &

ot ] et | el (5 bl 013955539 sl st i i
Aty

Course code Course J-2all ohall aes
EENG 8411 | Digital signal processing Gl LD A ) dallaall 8411 <a
EENG 8412 | Digital communication systems el VLY ok 8412 <a
EENG 8413 | Mobile communication systems il @YLa) alas 8413 <a
EENG 8414 TV Detection and estimation il 5 Lol i ks 8414 s
theory
EENG 8415 | Information theory and coding Dl 5 e glaall 4 s 8415 <a
EENG 8416 | Microwave devices circuits g s Saall i S 5 il 50 8416 <a
Distributed and parallel . .
21 . 3 siallg de ) sall Cilatlaall 8421
EENG 84 orocessing 3l sialls e gall s Ka
EENG 8422 Very large scale integration 350l ALalSaall dadasly) 8422 <a
i i sy A Y1l pgans
EENG 8423 Comput(_ar Aldeq Design of ¢ paaad 8423
electronic circuits sl
EENG 8424 Fault-tolerant computers JUac S daledl @l clualall 8424 Ka
EENG 8425 Advanced computer networks Jaafiall Al il 8425 Sa
isi Aadlasy anlally Lyg ) Aol
EENG 8476 _Computer V|5|9n systems and 8426
Image processing sl
Research studies, statistics, and
! ! | | I Gy ¢ lanly Adiag il
EENG 8431 data analysis (G| R\ €Y d..)SA.i} ¢ 2 Al )y 8431)5&
Design and analysis of electrical . <
RSN ¥ !
EENG8432 | "] ° faeSl) YY) asanaiy Jula 8432 sa
EENG 8433 High voltage engineering Sl agall dunia 8433 Sa
P t lysis & X
EENG 8434 owe.r system analysis el (sl ol Lk, s 8434
planning
EENG 8435 Protection of power systems AayeSll sl alas A 8435 Sa
EENG 8436 Intelligent control systems A8 ASatl) ki 8436 Sa
Analysis and design of power .
|l i< yilea 0l 4 7
EENG 8437 electronics circuits components ol s S8 Ay lisfe it 8437 s
EENG 8441 | pi\yer electronics A esl) sl g i) 8441 Sa
EENG 8442 | Microprocessor -based systems | afall cilallaal) lesaciad dalaiy) 8442 sa
EENG 8443 | Analog and digital circuits Al 5 Alilaiall 30 5al) 8443 s
EENG 8444 Robotics controllers Ggg )l Alilee 8 2Sa0)) 8444 Sa
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Course code Course 28l 2o8al) 3
Intelligent control and neural . e s .
Anaall CISLE Alf A8l
EENG 8445 networks u 2l 5 (SAN Sl 8445 <a
EENG 8447 | Adaptive control systems ol siall aSatl) alas 8447 Ka
Signal processing Applications il b ey dallee il
EENG 8451 in Biomedical Engineering . 8451 sa
dlall
Ultrasound and 33eaYls ddgeall 358 Cilagall
syaly 4 358 Dilasal
EENG 8452 bioinstrumentations . 8452 Sa
Electronics Applications in
EENG 8453 | Biomedical Engineering Aphall digl) 8 4yl Gldpdas 8453 <a
EENG 8454 Medical imaging ol Lyl 8454 s
Clinical laboratory
EENG 8455 | instrumentation dpdall Lleadll Jallaill 33¢a) 8455 Sa
EENG 8456 | Cancer modeling olayd) Al 8456 Sa
Advanced topics in electrical Ladigll 8 dediie Cile o
& Al DIle guia ga
EENG 8400 Engineering (1) . 8400 Sa

(1) Gaes
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Course code | Course 2ol ohall aes
EENG 9411 Design of integrated circuits for S sl ALl il 5| 9411 g
radio frequencies > S

Systems satellite .
Lall HLaYL aylay) Al
EENG 9412 communications ic DYl cLa) ol | 9412 Sa
EENG 9413 Wave propagation bl Glage Hlaml | 9413 Ka
Advanced detection and
Aaagial) juadlly Cai<l) Ayl
EENG 9414 estimation theory hn HEE ks | 9414 5
EENG 9415 Optical communications systems gl OYLa) oy | 9415 Ko
EENG 9416 Advanced Computer Networks daaiiall Glualal) Jlasl alusi | 9416 <a
EENG 9421 Electronic Design Automation S ASTY) arenaill Ll | 9421 <
EENG 9422 Wireless and Mobile Networks ASaially ASLA) cluslall cilSas | 9422 Sa
EENG 9423 Mlcroprpcessors and Computer Glulall Gl s 4adall clallaa) | 9423 <a
Interfacing
EENG 9424 Advanced Digital System Design padiall dpadylly Lalaiall adaill apaai | 9424 Sa
EENG 9425 Parallel and Distributed Alsialls dejsall cluslall | 9425 <o
Computer Hardware
EENG 9426 C.omput.er System Modeling and Cilaslal) ki 3lSlaeg dadas | 9426 Sa
Simulation
EENG 9427 Advanced Computers and ilndally Y aaiid) cpdill | 9427 Sa
Networks Security
EENG 9431 Advanced Studies in Electric LpeS) sl alas 8 dasic cluy | 9431 Sa
Power Systems
Advanced Studies in Generation | Ul aladinly alg b dedie cluls | 9432 S8
EENG 9432 e .
and Utilization of Electric Energy FIR
EENG 9433 Advanced St.udies. in High Sl agall duam 8 daaiie dulpy | 9433 Sa
Voltage Engineering
EENG 9434 Advance_d Studies in Power ssill Slg Sl 8 daniiia Al | 9434 j5a
Electronics
Advanced Studies in Engineering s yeSl YY) duaiy L deatie Wil | 9435 S
EENG 9435 of Electrical Machines and

Drives Systems (1)

(1) ol ol
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Course code | Course 2Rl 28l 3
Generation of electric energy lad) e ApyeSl Adlall 1l | 9436 8a

EENG 9436
from renewable resources 323a7ial)

EENG 9437 Power System Applications of sl ahai 8 el oS3 alaaiul | 9437 i
Artificial Intelligence FRR

EENG 9441 | Estimation Theory nasll By Hlai | 944 Ka

EENG 9442 Advgnced Embedded System ALail) ALSEl) (i) e | 9442 S
Design

EENG 9443 Random Signals and Processes Al gpdall lilaal) g LY | 9443 Sa

EENG 9444 | Optimal Control Theory JaaY) oSanll dyyls | 9444 ga

EENG 9445 Analysis of Nonlinear Control L Sl 15 s 9445 <a
Systems ‘

EENG 9446 Power system Control LSl gsill by 3 oSatll | 9446 Sa

EENG 9447 Advanced Control System dadiid) oSail) alas | 9447 Sa

. . o)) 8 daaiie Cile g 9400

EENG 9400 Adv.ancet.:l Topics in Electrical < - 5o g4 Sa

Engineering (2) (2) s
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EENG 7411 Waves and Antennas (l)

Maxwell s equations — vector potentials and
solution of wave equations — radiation from
elementary current elements - antenna
parameters — linear wire antennas — ground
effects — loop antenna — antenna arrays and
antenna measurements.

(1) clilsgdly clagal) 7411 sa

— dagall OValze Jag aal) 4aie — JiguSle Y alas
Gl - Flsell palic — s JUE jaic (e g LY
Cilln — Al il — ¥ Ll - Jaall Gl
el by Aludidia

EENG 7412 Communication Systems
Introduction to analog pulse modulation: PAM
and the TDM system; PM and PDM. Digital
baseband transmission: the matched filter as an
optimum detector for arbitrary pulse shapes in
AWGN environment; and the PCM and M-array
PCM systems. Signal Detection in noise —
Optimum Receivers — Matched Filters Digital
passband communication systems: coherent and
non-coherent detection and power spectra, and
signal space presentation of BPSK, BFSK, BASK —
Performance of binary modulation schemes in
noise.

cNLaiY) alii 7412 5
Joaall: clianl) o aciaall Lial) Joasill b dadie
i) adsall Jaaai— (paill ) Jpant (gpand) (oail
sl U — Aee Ll HLEU el QLo 3yl
cipdl e adied) JSal diliad) clanll adsel
— 6l pml) Jamil) alai — Al JSE1 JiLaiall
— el ISl - By80k a5 b DLV RiS
Lyl cVLan) Addal — bl Jlad) sl
daeliia yually daeliiall (o€l 35k - Aasal) )L
CHLE 2 ) all Jial 53,08 Calibal — dlalall da gall
) chandl e saimall eyl panill ol Lyady Alaeall
Igay b Bl VLA dadail gl uld — gl

EENG 7413 Digital Signal Processing (l):
Introduction to DSP systems and A/D and D/A
converters - Fundamentals of discrete-time
signals and systems. Frequency domain
representation - the DTFT. Sampling theory - The
Z-transform and realization of discrete-time
systems - Design of digital FIR filters - Design of
Digital FIR filters using Fourier series and other
methods - The DFT and The FFT: definitions,
properties, and applications - Introduction to the
architecture of DSP chips and comparing it to
microprocessors - Advanced topics: under-
sampling - over-sampling — decimation -
interpolation - the use of dithering - the effect of
finite register lengths.

(1) dpady bl Aalles 7413 S

LIV CVsae 5yl ) 21 Aadles dalail 3 dadia
Y1 e ilpulad — 2015 ) 2a Ml Ay ) 2 lall
Jlaad) 8 8)Lay) Jia gl b Aladid) Aaal)ys) |
Guiats 7 Jsnem  liall 3a) dpls — DTFT . g2l
FIR dsad ) il yall aranci — i) 8 AlLaiiall 4aladl
5 o Al aladiul FIR 4yl claipall sl
oailadlly clayaill FFT @ 5 DFT J @Al Gk
lijlies DSP J) @) ely 3 dedie —claplally
Gluall 23] 1 dadfie Aleginge —ay Sl Ailalladll
= gl = (o8 de 38k - dejun clinl) 30 - clay
sl dgand) Jslall il — yUana¥l aladi
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EENG 7414 Selected topics in communications
Selected topics related to current development
in communication systems. Radar systems data,
Communications and signal processing.

clay) B 5jlida clegiage 7414 52

Ldail 8 el Glegmge (e 3lide Cilesiaga
5 L] — (gl Rt ol — Aaall VLY
LY dallas

EENG 7415 Microwave circuits and devices:
Microwave components (cavities, hybrid circuits,
directional couplers, circulators and isolators) —
microwave transistors and diodes — microwave
FETs Transferred electron devices; Avalanche
transit-time devices, MW linear beam tubes —
MW crossed-field tubes — Monolithic MW
integrated circuits.

cygg el S3galy lgs 7415 s
colai¥llady ¢ (i Jilea ¢ Cayeaiill ) g ySaall il g8
¢ (P alealls syl (= Dl 5 Saall
¢ Sy JlEl sheal - Gy Kol = FET gy Sl
— Cigs S hd gl Al ¢ JEY) g o) B3eal
AlalSia Caygs sSaa e — Gy Ko Jlae (ialad Al

aall a4l

EENG 7416 Digital signal processing ()

Development of real-time digital signal
processing (DSP) systems using a DSP
microprocessor; Architecture of DSP

microprocessor. C-language programming of
DSP microprocessor. Audio-rate sampling of
analog signals. Design and implementation of
FIR and IIR filters. Digital modulation for
communications. Application of the discrete
Fourier transform.

Practical work: doing some designs that go into
communication systems using DSP processors
using the C language.

(2) dpadyl) i) Aallas 7416 2
Clallaall alasinly idal) el 8 Gadl) Al s
s Jiad A2 glaall o Cajally DSP s (he

- At e\A:lmLi Gilalladdl s3a dsap Glalladl)

b bl 38 Jaee cld Al clay) e oyl
5 FIR Al il yall duitig aanai, — (nandl) (g5ianall
Jasad il e lany) dalail 3 ) QIR |
probaill Gy dee Gpyha e o el Jiadiall )58
43y DSP cilallas aladiinly eV laty) alai b Jaxs i)
el
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EENG 7417 Detection and estimation Theory
Basic concepts of statistical decision theory:

Main ingredients; concepts of optimality
(Bayesian and minimax approaches). Binary
hypothesis testing: Bayesian decision rules;

minimax decision rules; Neyman-Pearson
decision rules (the radar problem); composite
hypothesis testing. Signal detection in discrete
time: models and detector structures;
performance evaluation; Chernoff bounds and
large deviations; sequential detection, quickest
change detection, robust detection. Parameter
estimation: Bayesian estimation; nonrandom
parameter estimation; maximum likelihood
estimation, robust estimation. Signal estimation
in discrete time: Kalman filter; recursive
Bayesian and ML estimation.
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EENG 7418 Waves and Antennas (ll)

Aperture antenna theory — horn antennas — lens
antenna — microstrip antennas - reflector
antennas — ground wave propagation -
ionospheric wave propagation — space wave and
scattering lines — Antenna measurements and
radiation characteristics.
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EENG 7419 Advanced computer networks
Selected topics related to High speed computer
networks. Computer Clusters
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EENG 7441 System Engineering

History of system engineering, stages of
developments, operation research, analysis and
system engineering, linear programming models,
storage models, Queues models, systems and
adaptive  systems, Systems applications:
computers and industrial systems, economical
systems, and social systems.
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EENG 7442 Industrial System Dynamics
Introduction, conventional System parameters,
distributed system parameters, nonlinear to
linear system conversion (linearization),
transient and steady state response, dynamic
systems, electromechanical systems, thermal
systems, hydraulic systems, pneumatic systems,
numerical solutions, analogous representation.
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EENG 7443 Measurement systems

Signal and information systems. measurement
specifications and measurement instruments.
smart instruments. temperature measurements.
force and weight measurements. Others:
humidity, density, sound, liquid level
measurements. Chemical analysis. Digital
measurement devices, continuous numerical
analysis circuits. Technology of measuring
devices: design, construct and install measuring
devices. Automatic display and record
measurements. repetitive measurements and its
role in error detection.
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EENG 7444 Signal processing

Signal types, Fourier transformation, inverse
transformation, storage requirements, random
numbers, spectrum  analysis, conformity
assessment, linear system response in time
domain and frequency domain, digital filters
impulse and infinite response.
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EENG 7445 Control Systems

Control strategies, transfer function and
transportation delay, state space model, system
time response, model parameters estimation
from system response. frequency response,
feedback system stability, controller design in
frequency response, Industrial controllers,
pneumatic and hydraulic actuators,
experimental tests for performance
measurements. digital control concepts, servo
systems, adaptive control, noise cancellation in
control systems, use of engineering programs in
digital control, real time digital control and
operating systems, supervisory control, man
machine interface, PLCs.

aSatll alii 7445 S

(Jlay) el 5 alemy) Aol (aSail) il i
COalra a8 5 cpaill b aldail) ool Allall 73 s
Dbl 5 23580 Jlae 8 e il 618 (35l
Jawe (A Qlelaiall avacat (dual) 4350l Gl adail)
Al sed) Sl e liall cilaSatiall (gaa5l)

oSl b s 1Y) QLA onall SLESY (S5 suells
ool caliliall aSanll cAaylially oSl Cullud )
b el Aia alasin) ¢aSatl) alai 650580
phi 5 Adall Gl (8 o el ) Sl
AN Gyl G dalaill eyl HSatl) ¢ sl
s pll AL dglaid) HSal) s

EENG 7446 Computer applications in control
Fundamentals of computer control, proportional
controller, differential and integral digital
controllers, digital control using system poles,
stand alone controllers, zero-pole cancellation,
system recognition using computers, least
squares method, industrial systems, use
MATLAB program to represent control
algorithms.
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EENG 7447 Digital control

System Standards controllers and observers,
design of digital controllers, design of digital
filters using microprocessor, applications, state
variable analysis and time analysis, system
stability analysis using Lyapunov relative
stability, time delay system processing.
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EENG 7448 Industrial System control
Introduction, industrial system models, ON/Off
control systems, three term controllers, active
and passive control systems, pump-less control,
model based control system, parameter
adjustments, sequential control systems, feed-
forward control systems, Multi variable control
systems, adaptive control systems.
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EENG 7449 Real time industrial systems

Use of computers in industry. design of control
systems in real time. Signal connections and
external peripherals, terminal connection
systems,  Microprocessor based systems,
introduction to PLCs, Ladder programming,
digital timers and counters, numerical function,
advanced programming systems.
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EENG 7400 Project

Students divided into groups and each group is
implementing a project application under the
supervision of a faculty member or more
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EENG 8411 Digital signal processing

Discrete Fourier transform (DFT), Fast Fourier
transform (FFT). Realization of digital systems.
Design of IIR filters. Design of FIR filters.
Deterministic channel modeling and statistical
channel modeling. Spectral estimation.
Adaptive filters.
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EENG 8412 Digital communication systems

Digital modulation techniques, transmission of
digitally modulated signals through band-
limited linear channels. Traditional
equalization and blind equalization.
Transmission of digitally modulated signals
through multi-path fading channels, multi-user
interference and the techniques to overcome
it, multiple-carrier techniques, introduction to
MIMO systems and space-time coding.
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EENG 8413 Mobile communication systems

A general review, cellular communication
systems for mobile moving objects, cell
coverage and the traffic, co-channel

interference and the techniques to reduce it.,
other interference methods and how to
reduce it. GSM system, 3™ generation system,
“Lte” system.
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EENG 8414 TV Detection and estimation
theory

Classical detection and estimation theory,
parametric detection and estimation, non-
parametric detection, hard-decision and soft
decision detection.
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EENG 8415 Information theory and coding

Information measure. Discrete memory-less
source, “Entropy”, Markov Source, channel
capacity, continuous channel, Shannon theory.
Source-coding, coding efficiency, optimal
coding. Channel coding, FEC (block coding,
repetitive coding, convolutional coding, Viterbi
coding), ARQ system:s.
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EENG 8416 Microwave devices circuits

Passive circuits, micro-strip, S/W devices.
Transistor and integrated circuits: HF
limitations, performance and applications.
Varactor and step recovery diodes and
multipliers. Parametric amplifiers. Tunnel
diodes and negative-resistance amplifiers. Gun
effect and diodes. Avalanche effects and
diodes, IMPATT and TRAPATT diodes. PIN
diodes, Schottky diodes and backward diodes.
Stimulate emission and associated devices.
Masers and laser and other optoelectronic
devices
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EENG 8421 Distributed and Parallel

Processing
Histories of parallel computing systems:
classification and performance measures

Parallelism, pipeline versus array processor,
systolic/ wave front array, processor array
(SIMD,MIMD), the distributed array processor,
the Intel IPSC HYPERCUBE. Design tools:
parallel-programming language OCCAM and
DAP-plus, Parallel algorithms, routing delay,
memory bank conflicts, and recurrence
cascade sum, cyclic reduction, recursive
doubling. Application: parallel sorting and the
fast Fourier transform algorithms, parallel
matrix multiplication algorithm design, solving
partial differential equation in parallel,
Gaussian elimination on multiprocessors, non-
numerical applications
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EENG 8422 Very Large Scale Integration
Introduction, defining terms and roadmaps-
Silicon foundries- Silicon processes-Fabrication
of passive and active components-Device
layout, parameters and SPICE models-Standard
VLSI CMOS technology-Layout design and
parasitic- Transistor sizing and matching
effects on circuit performance-Typical design
examples for digital (combinational, sequential
and memory), analog (sources, opamps, OTAs,
and oscillators), and mixed mode (data
converters, and digitally-controlled analog-
circuits)
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EENG 8423 Computer Aided Design of
Electronic Circuits

Analog simulation: Historical view of analog
simulation, nodal methods in circuit analysis,
simulation of linear analog circuits, simulations
of non-linear D.C. circuits, simulation of
transients in linear and non-linear circuits.
Digital simulation: Introduction of gate-level
digital simulators, anatomy of a selective trace,
unit-delay gate -level simulator, nominal-delay
simulator,  scheduling  non-integral-event
timing and modeling of inertial delay. Switch-
level simulation; the switch-level model, path
strength, outline of a switch-level simulator,
dynamic-topology algorithms; essential
characteristics of a switch-level simulator.
Timing simulation: the function of timing
simulators: macro-modeling  techniques;
characteristics of timing simulators. Mixed-
mode simulation
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EENG 8424 Fault-Tolerant Computers

Basic concepts: Availability, maintainability,
security, credibility, reliability and survivability.
Fault avoidance and fault-tolerance
techniques. Classification of faults and fault
models. Transition and intermittent faults.
Error detection techniques, fault diagnosis,
fault simulation, fault masking, fault recovery
(error correction). Redundancy techniques,

reconfiguration, graceful degradation. Test
generation methods (combinational,
sequential), testing of  semiconductor

memories (RAM, ROM...). Testing of LSI
components, testing of microprocessors. Fault-
diagnosis, restart and rollback, micro
diagnostic routines, self-diagnosis. On line
testing, automatic testing equipment’s (ATE)
self-testing and  self-checking  circuits.
Architectures of fault tolerant systems, cost-
effectiveness, and reliability and performance
evaluation. Design for testability
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EENG 8425 Advanced Computer Networks
Revision of digital data fundamentals & 1SO
computer networks seven layers model,
computer networks protocols, computer
networks architecture, packet switching, CCIT
standards for computer networks, network
topology, examples of network
implementations, local area networks,
network management, case studies of Local
and Wide area networks, commercial and
educational networks, advanced network
management functions, network services.
Integrated service digital network (ISDN) and
board band ISDN, asynchronous transmission
mode (ATM).
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EENG 8426 Computer Vision Systems and
Image Processing

Acquisition and early processing of image:
acquisition and display, noise, characteristics
and suppression, filtering coding schemes,
segmentation for boundaries and regions. The
vision problem: representation and ambiguity.
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EENG 8431 Research Studies, Statistics, and
Data Analysis

Probability theory — data analysis and
processing — use of specialized software
packages & selected topics.
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EENG 8432 Design and Analysis of Electrical
Machines

Modern trends — Cooling — Field mapping —
Superconductivity — Output equation and
choosing design parameters — Synchronous
machines ( new excitation and brushless
exciter — design of field windings) — DC
machines & selected topics.
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EENG 8433 High Voltage Engineering
Insulation coordination for AC transmission
and distribution systems,high voltage circuit
breakers, switching overvoltages, TRV
standaredsof circuit breakers, electric field
calculations under high voltage overhead
transmission lines, effect of electric field on
human beings,flashover of polluted insulators-
pollution  severity  monitoring, selected
applications using HV Engineering.
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EENG 8434 Power System Analysis & Planning
Power systems representation and modelling —
power flow studies — dynamic stability — state
estimation — security studies. Load forecasting
— transmission system planning — methods of
power systems planning — generating systems

expansion selected topics.&
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EENG 8435 Protection of Power Systems
Components of electrical networks- Electrical
faults- Relays- Current and voltage
transformers- Circuit breakers- Over current
protection- Distance protection- Differential
protection- Digital protection- Digital relays —
Complete protection of electrical network
components
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EENG 8436 Intelligent Control Systems

Fuzzy Sets and Operations, Fuzzy PID
Controllers, Adaptive Fuzzy Systems, Fuzzy
Control Based on LMI Techniques, Neural
Networks Based Controllers, Optimization
Techniques (Swarm Optimization, Ants Colony,
Genetic Algorithms)& selected topics.
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EENG 8437 Analysis and Design of Power
Electronics Circuits Components

Analysis and design of high frequency shock
coils - Analysis and design of high frequency
pulse transformers - Analysis and design of
power electronic devices heat sinks - EMI
Effect on Power Electronics Circuits - Special
Topics of EMI compatibility of Power
Electronics Circuits & selected topics.
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EENG 8441 Power Electronics

Review of controlled rectifiers and inverters.
Firing circuits for rectifiers and inverters .PWM
techniques, vector control, direct-torque
control and other matters of current interest.
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EENG 8442 Microprocessor -Based Systems

Design and build microprocessor-based
embedded systems, integration of
sensor/actuator devices, A/D and D/A, 1/0O
interfaces, single and multi-core
microprocessors, commercial real-time
operating system, and multi-tasking
application software, PCl bus architectures and
programming;  device  firmware;  error
detection and correction; memory
architectures; interrupt service routines; real-

time clocks/timers; real-time kernel
configuration and extension; main loop
designs; multi-tasking; asymmetric multi-

processing; inter-task communication;
cooperative and priority pre-emptive designs;
hard real-time scheduling theory and design
(Rate and Deadline Monotonic), latency,
response  time, system performance,
development and testing techniques.
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EENG 8443 Analog and Digital Circuits

Review of Analog electronic circuits, amplifiers
(op- amp), oscillators, modulators
demodulators, filters, display devices. Review
of digital logic design techniques, digital
circuits, memories, waveforms, generators
,A/D and D/A conversion, data acquisition
systems, Integrated circuits fabrication

techniques, PLCs and VLSI.
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EENG 8444 Robotics Controllers
Introduction to robotics. Classification of
robots. Industrial robots and computer

integrated manufacture: architure« control and

application areas. Autonomous robots: motion
planning motion design, kinamhcs, sensors,
guidance and control architure. Hardware and
software aspects of robots. Case studies for
robot implementation, navigation and
guidance.
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EENG 8445 Intelligent Control and Neural
Networks

Introduction (learning control), fuzzy sets and
relations, fuzzy logic and reasoning, fuzzy
control, adaptive fuzzy control, fuzzy logic in
knowledge-based systems, stability control
using neural
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EENG 8447 Adaptive Control Systems

Classifications of self-tuning and adaptive
systems; parameter estimation techniques,
self-tuning regulators and state estimators,
stability and convergence analysis; model
reference adaptive systems using Lyapunov
and hyperstability models; applications of
adaptive control systems; computer simulation

and laboratory experiments.
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EENG 8451 Signal processing Applications in
Biomedical Engineering

Advanced design of digital filters and their
implementation in Matlab. Discrete Fourier
transform  (DFT). Fast transform (FFT)
algorithms.  Wavelet  Transform (WT).
Comparison between FFT and WT. Multirate
Systems. Adaptive filters. Least square filter
design. Inverse filtering. Wiener filters, Noise
reduction. Linear prediction and the Levinson
algorithm. Nonstationary Signal Processing.
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EENG 8452 Ultrasound and
Bioinstrumentations

Physical principles of sound energy and its
characteristics, the piezoelectric effect,
properties of ultrasound waves, the speed of

sound and propagation, and acoustic
impedance. Introduction to sonographic
instrumentation including ultrasound

transducers; spatial resolution; image artifacts,
display modes and Doppler instrumentation.
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EENG 8453 Electronics Applications in
Biomedical Engineering

Design and development of biomedical
instrumentation for clinical measurement and
biomedical research. Hardware and software
design issues required to produce instruments

) wigl) B A 5 it 8453 o
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and International standards for safety,

performance and quality control.

EENG 8454 Medical Imaging bl sl 8454 <1
Physical principles of medical imaging. )

Principles of operation for imaging modalities
such as x-ray, ultra-sound, magnetic
resonance, and nuclear medicine.
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EENG 8455 Clinical Laboratory
Instrumentation

Haemato-chemical measurements: Gas
concentrations, ion concentrations, blood
figured elements, pH, Base Excess, saturation
etc. Microtransport measurements: Solute
flow, solute flow through membranes.
Measurements 'in vitro', 'in vivo', and in
clinical practice; regulations and safety issues;
experimental  protocols. Assessment  of
measurements reliability and quality.
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EENG 8456 Cancer Modeling

Models of cancer at the cellular level that
include immune system responses,
chemotherapy and immunotherapy. Model
dynamics bifurcation analysis techniques and
numerical experiments. Calculus of variations
and the mathematical theory of optimal
control.
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EENG 8400 Advanced Topics in Electrical
Engineering (1)

The department will select the course content
from the recent trends in electrical
engineering according to the student's
research field of study.

(1) Lot durigl) B Lasiia cilegage 8400 sa
GlalaiV) e allall el (sginall apaty andll o,
Gl Jlae 2385 Loy Apel) digll gl aa) 3 Epaal
dlall

78



Laad) cbadall Ata0at) dassid)

L Faals — Ly Buasigh) &

(onh ot bl | ouh | 1 39S il iyl (ouubitl] 5 guical
el S Gt il

EENG 9411 Design of integrated circuits for
radio frequencies

Basic concepts for the design of wireless
systems and their impact on the budgets in
building design transmitters and receivers

The transistor, networks inert compatibility,
noise analysis and design of amplifiers (RF)
different radio frequency model, RF and
nonlinear effects, bias circuits the design
process (Mixer) low noise, mixer design
techniques Phase noise and voltage controlled
signal generator design, design of frequency
multipliers and power amplifiers.
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EENG 9412 systems satellite communications
Orbits, wireless link, modulation techniques ,
multipoint communication, Intelsat systems
and DBS
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EENG 9413 Wave propagation

Propagation in ionosphere, ground wave
propagation least frequency, lonospheric
reflection of electromagnetic waves and
lonospheric propagation and the effect of the
Earth's magnetic field ,propagation

electromagnetic waves in random media.
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EENG 9414 Advanced detection and
estimation theory

Detection and estimation theory classic,
parametric detection and estimation ,
nonparametric detection , hard to detect,
Distributed detection.
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EENG 9415 Optical communications systems
General review, propagation of light beam in
optical fiber , sources of optical

communications, optical detectors¢ LNB in

optical detection and generation, sending a
pulse through the single mode optical fiber,
channel capacity in Optical fiber, optimized
receiver for optical signal, equations in optical

Digital communications systems.
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EENG 9416 Advanced Computer Networks
Layered model networks, performance
standards, delay models, routing in data
networks, congestion control

In Ethernet networks, IEEE standards and flow
protocol, multiple packet data networks
services, structure

Model 802.3 with speed 10 Mbit / s, model
802.3 with a speed of 100 Mbit / s, model,
CSMA/CD IEEE 802.3 with speed 1 gigabit /s,
wireless local area computer networks,
protocols 802.11 b,g,a
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EENG 9421 Electronic Design Automation
Formulation, automation, and analysis of
design mapping problems with emphasis on
VLS| and computational realizations. Major
themes include: formulating and abstracting
problems, figures of merit (e.g. Energy, Delay,
Throughput, Area, Mapping Time),
representation, traditional decomposition of
flow (logic optimization, covering, scheduling,
retiming, assignment, partitioning, placement,
routing), and techniques for solving problems
(e.g. greedy, dynamic programming, search,
(integer) linear programming, graph
algorithms, randomization). Application of
these optimizations methods to the
placement, routing, static timing analysis and
verification problems.
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EENG 9422 Wireless and Mobile Networks
Advanced computer networks, wireless
networks, mobile networks, data transfer in
wireless and mobile networks, Ad Hoc
Networks, Wireless Sensor Networks, wireless
networks protocols, third- fourth generation
networks, control and management of
wireless and mobile networks.
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EENG 9423 Microprocessors and Computer

Interfacing
Review of microprocessor design concepts -
input/output ports - concepts of

microprocessors interfacing - interface cards -
memory disks - interrupts - digital to analog
and analog to digital converters - waveforms
generation and detection - microcomputer bus
design and architecture - designing simple
interfaces for different devices - design of
interface drivers — interface debugging - bit
slice microprocessors - micro-programming
techniques - design of a control

unit - data acquisition cards -
processing in microcomputer systems.

parallel
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EENG 9424 Advanced Digital System Design
Design of high speed arithmetic processor -
floating point processor - pipe line processor -
digital fault diagnosis - path synthesis -
random test generation - analysis of the effect

of intermittent faults - fault tolerant
computing  (models, architecture  and
simulation)
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EENG 9425 Parallel and Distributed Computer
Hardware

Use of parallelism to achieve high
performance - within CPU parallelism -
multiple CPU parallelism - data flow machines
hardware - novel structures - current advances
in parallel processing - models and
architecture of parallel computations -
examples from existing implementations of

parallel and distributed computer hardware.
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EENG 9426 Computer System Modeling and
Simulation

Concepts of modeling and simulation -
simulation programming techniques and
packages - modeling different hardware
components of a computer system -
representation of different bus structures -
memory - 1/0O units - interrupts - multipurpose
computer system simulation and its use as a
design and evaluation tool - some simulation
models - programming projects using
simulation language or package - modeling of
real computer architecture for performance
evaluation
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EENG 9427 Advanced Computers and
Networks Security

Computer security concepts - types of attacks
on data and computer services - data
encryption - substitution and permutation
ciphers -cryptoanalysis - encryption with
modular arithmetic - public key systems - RSA
algorithm - Merkle-Hellman algorithm - simple

key symmetric
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EENG 9431 Advanced Studies
Power Systems

Static and dynamic loads mode ling — static
VAR compensators — FACTS and Applications —
voltage stability — system blackouts — system
restoration — optimal control of power
systems and  applications.  Distributed
generation — Design of advanced control
systems for generating units — Harmonics in
large electric power systems having DC
transmission — advanced methods for studies
of reliability and security of electric power
systems — economics and marketing of
electricity —  Applications of artificial
intelligence in electric power systems.

in Electric
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EENG 9432 Advanced Studies in Generation
and Utilization of Electric Energy

Power quality — Tariffs — factors affecting
power quality — harmonic suppression — filters
—DVR-Types of Tariffs — distributed generation
— power factor correction — voltage regulators
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EENG 9433 Advanced Studies in High Voltage
Engineering

Over-voltages due to switching and lightning
surges- Travelling waves on power system,
protection against overvoltage- High voltage
measurements and testing- Effect of electric

field on human beings ¢ selected topics.
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EENG 9434 Advanced Studies in Power
Electronics
Gas insulating substations (GIS), partial

discharge measuring technique, Sensors for
insulation  condition monitoring, online
insulation condition monitoring techniques,
non-destructive testing of materials and
electrical apparatus, design and testing of
external insulation, selected applications using
HV Engineering.
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EENG 9435 Advanced Studies in Engineering
of Electrical Machines and Drives Systems

Stability analysis of different types of electrical
machines — study the effects of harmonics on
the performance of electrical motors — Study
the effects of unbalance operation on the
performance of induction motors — Fault
diagnosis of electrical machines — Recognizing
of modern techniques used in design and
manufactory of electric traction motors -

Recognizing of electromagnetic braking
systems used in modern transportation
systems.
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EENG 9436 Generation of electric energy from
renewable resources

Renewable sources of energy , solar energy ,
the photo voltaic cells, sizing of a stand alone
photo voltaic system, control and voltage
regulation, stoarge batteries and inverters for
photvoltaic systems, wind energy, generation
of electric energy by wind turbines,
aerodynamic characteristics of wind turbines,
wind turbine parameters, basic of control
,wind data and energy estimation, electric
power generation
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EENG 9437 Power System Applications of
Artificial Intelligence

Al definitions and properties — search
strategies and algorithms — expert systems —
knowledge representation — introduction to
neural networks — definition of fuzzy logic —
particle swarms — software applications&
selected topiocs.
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EENG 9441 Estimation Theory

Stochastic  differential and  difference
equations; Luenberger observer theory;
Kalman-Bucy filtering theory; design of

stochastic optimal and microprocessor-based
control systems; duality between optimal
estimation and control problems; the
separation principle; simulation and laboratory
implementation of observers and filters in

stochastic control system.
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EENG 9442 Advanced Embedded System
Design

Design high-speed reconfigurable
embedded systems using both a
microprocessor and an FPGA. Topics and
exercises include designing and implementing
an intelligent system  using  various
microcontrollers, profiling and analyzing code
for performance, designing and implementing
special-purpose processors on an FPGA to
work cooperatively with the microcontroller
for significant performance gains, fuzzy logic
embedded system, standards and interface
issues between the microcontroller and FPGA,
and design for low power mobile systems.

of

Project-oriented course.
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EENG 9443 Random Signals and Processes
Provides the foundation needed to work with
the random signals which are encountered in
engineering. Concept of a stochastic process.
Characterization of random waveforms using
power spectral density and the correlation
function. Random signals in linear systems.
Applications to engineering systems.
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EENG 9444 Optimal Control Theory

Modern control theory applied to linear
dynamical systems. Differential and difference
equations; stability of optimal control systems;
dynamic programming; calculus of variation
and Pontryagin’s minimum principle; optimally
switched control systems, linear regulator
problem; application of theory to practical
control system design methodology; project
involving the design of an optimal control
system.
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EENG 9445 Analysis of Nonlinear Control

Systems
Nonlinear systems modeling and analysis with
various engineering applications. Special

phenomena and nonlinear dynamics. Theory
of nonlinear systems stability and stabilization.
Controllability, observability, invertibility and
linearizability of nonlinear control systems.
Nonlinear feedback control, internal dynamics
and nonlinear adaptive control. Advanced
computer simulation studies.
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EENG 9446 Power system Control

Dynamic system models for the main power
system components; Stability analysis; design
of electric generators ; excitation current
control systems; power system stability;
expert system applications in power system
control; ANN and fuzzy control of power
system components; power and frequency
control of power system.
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EENG 9447 Advanced Control System

Introduction to advanced control systems;
Nonlinear control systems; Nonlinear control
theory using servo mechanism; linearization;

optimal control; robust control systems;
optimal controllers usinge;Hintegrated
robust control systems; introduction to

intelligent control, Hybrid systems and its
applications.

Fasiial) pSal) alii 9447

(hall je aSaS by ciadiiall aSad alai 8 dadia

A Sl iyl Akl gl ) Sl 4l

;o Aha ol s sl Jlaill et didec; 3y )il
Alaxinly Jie¥) WSail ; Augiall Sa lai; JiaY) aSal
alaally Zusial) alalSial) Satl dalsi) 5 ooH  clasg

EENG 9400 Advanced Topics in Electrical
Engineering (2)

Advanced topics in electrical engineering to be
determined by the department.

(2) ApgSh Ausin)) B dasiie cile piaga 9400 52
b Al GlalaVl dduas daaiag 3)lide CGle giage
A el Anvia)l Jlas
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Course code Course sl 2s8al) ags

BENG 7411 | Linear Algebra B o | 7411 Leea
BENG 7412* | Abstract Algebra Ve | * T41D Lama
BENG 7413* | Topology sl | * 7413 Luxa
BENG7414* | Real Analysis s S | * 7414 s
BENG 7415 | Complex Analysis Gl Jidal 7415 Ler
BENG 7416* | Functional Analysis Sl Jdssll | * 7416 Luna
BENG 7417* | Differential Geometry Llalall dwng | * 7417 uaa
BENG 7418 Ordinéry Differential AslieY) Al ey sledl TA18 Luws

Equations

BENG 7419 | Partial Differential Equations hal)l Llalall Y aleadll 7419 _uza
BENG 7451 | Integral Equations R T TR
BENG 7452 | Numerical Analysis s2all Jlal) 7452 Lur
BENG 7453 | Operations Research (1) (1) cbleadl Cusas 7453 _uza
BENG 7454 | Probability and Statistics slaa¥ly CVLaaY) | #7454 uxa
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BENG 7411 Linear Algebra

Vector Spaces and subspaces, Matrices and
Determinants, Linear Transformations, Sets of
Linear Equations, N-dimensional Geometry,
eigenvalues and eigenvectors, Generalized
eigenvectors and Jordan canonical form.

hd g 7411 Gasa

i gioadll igiall cile)dlls dalasy) cilel )

daia (dulaal) Y obedl dighall el el
A dpalls 450N Clgaially ol ¢ gl & Al
SO

BENG 7412* Abstract Algebra

Sets and subsets, Boolean algebra, elements of
combinatorics, elements of mathematical logic
and switching theory, Relations and Mappings,
algebraic structures including  groups
subgroups, Homomorphisms, cosets,
Lagrange’s Theorem, permutation groups, the
general linear group, rings and fields.

e o *T7412 G
aphiy ealyll Ghidl (dall sl (e )
carysasasell Ayl Aaall cands s ClElall (e plial
cdsially Qllad) cdoagll Clye) il Ak

BENG 7413* Topology

Introduction to general topology. Topological
spaces, continuous functions, connectedness,
compactness. Topics selected from countability
and separation axioms, metrization, and
complete metric spaces.

sl * T413 uaa

(Il cdn sl gusill il il calall aglosil) L) daia
Olalia g 2l LN (0 3l il g ga dalsyY)
AL Ayl cale llg A siall ¢ Jacadl

BENG 7414* Real Analysis

A development of the real numbers. Study of
metric spaces, completeness, compactness,
sequences, and continuity of functions.
Differentiation and integration of real-valued
functions, sequences of functions, limits and
convergence.

shida Julat ¥ 7414 G
calSa¥ly JWSY) ciggall cule ) L Agaal) slael) ol
cigaaal) Jlsal) JalSiy Jealis ¢Jhsall Jlaily calabiiall
oy bl (Jlsall calagliig

BENG 7415 Complex Analysis

Basic concepts, Analytic functions, Infinite
series, Integral theorems, Calculus of residues,
Conformal mapping and applications.

GS$pal) Julail) 7415 Lunp
AU O lluial) cdblanll Jhsall il A ladll
ey Dl ¢ 81l g pas Jalkal culy i

-
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BENG 7416* Functional Analysis

Normed linear spaces and their isomorphism,
Banach spaces and contraction mapping
theorem, the space of linear operators,
measure and integration, Hilbert spaces, Gram-
Schmidt orthonormalization.

S Jatl) * 7416 Gea

Aphaiy UL e (edISLIny dakall dybedl eyl
bl Ayl Al il § 18 ¢ LY aull
Jalxriall MJL\:LAX\ “’"_D.\LA thbﬁ ‘JALS.J\}

BENG 7417* Differential Geometry

Vectors, scalar and vector products,
Differentiation of vectors, plane curves,
tangent, curvature, space curves, Sere-Frenet
formulas, surface arc, tangent plane, normal
line, surface area, first and second
fundamental forms, asymptotic lines.

LLaliny Laxigh * 7417 Guaa

cclgaiall Jualds ¢ alaVly cwlidll Copall cchleaiall
A i—dgynm dua celadll By gl Gliaiall
dalie csasanl) Taally Guleall ggisd) mland) Jinie
&l Lok (Agllly V) Bl el il

BENG 7418 Ordinary Differential Equations
First order differential equations, the initial-
value problem, existence and unigueness
theorems, general theory of linear differential
equations, systems of linear equations.

daliey) Alalil) ealal) 7418 (uaa

Ladll AUlin ¢ IV 430 (e dlialanl) e alaal)
Lalad) Ayl ciilanglls dgal) calylay dglany)
bl e olbedl Akl (ddasll Llalal) e aleall
Jigladl)

BENG 7419 Partial Differential Equations

First order equations and  systems,
conservation laws, general theory of linear
partial differential equations of elliptic,
parabolic and hyperbolic types, Cauchy
problem for wave equation and its solution,
Fourier series, separation of variables for
equations of mathematical physics.

gl Alaliny eNaleal) 7419 (s

() Al e dalialadl) e aladd) dadaily Y aleall
g5l (e Aiial) Lhadll Aplalatl) Y slaall dalall 4kl
Aagall Aaleal (o€ A (o215 S8y adlil)

¢ Lyadll ¥ aleal clyaziall Jaad ¢ yayed COLLlua edas
gl

BENG 7451 Integral Equations

Formation and classification of integral
equations.  Volterra  integral  equation,
definitions, methods of solutions, special cases.
Fredholm integral equation, definitions,
methods of solutions, special cases. Successive
approximations, Kernel method, Laplace
transform method.

Ll eNalaall 7451 Gerd

Jo N alee ALl Vol psSs s
Vol hald eVl el il cculian il

Ciald ¥l dall Byl i LSl alan
EDLsat 3yl cAlaacmall sl (@ phacilina) iyl

ooy
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BENG 7452 Numerical Analysis

Approximation theory, including polynomial
spline interpolation and best approximation;
numerical differentiation and integration;
numerical methods for differential equations,
numerical linear algebra, numerical solution of
nonlinear  equations and  optimization
problems.

gaad) Julasl) 7452 (uaa

Zoaaal) (3ylall ¢ sanal JalSally Jualaal) ey il 4 ks
g23al) Jall (ganall hdll il cigloalill iy abaall
AR JSlia s AdadSU) N alaall

BENG 7453 Operations Research (1)
Linear programming, Simplex method, The

Transportation and Assignment Problems,
Network Optimization Models, Dual
Programming, Goal programming  and
sensitivity.

(1) cililaad) éiga; 7453 (unn

comailly Jal) JSLie o plliandl A5k cdphaal) daa )
Ldagll Aoyl (Al yial) daaydl Sl Afial el
galoal) il

BENG 7454 Probability and Statistics

Random variables and their distributions,
Independence, Moments and moments
generating functions, Conditional probability,
Estimation theory, testing of hypotheses,
Regression and correlation.

sLasyly cHLESY) 7454
Jlsally agyadl ¢ ELN ¢lgilayysig Al sdall ) piall
D) ¢ patill dgykas ¢ oyl JlaiaY casjall 30 sal)

LYy Jlaad¥l ¢ ag Al
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dutesst e
Course code Course 2Rl okall aes
BENG 8411 | Advanced Linear Algebra pliie Jad ja 8411 L
BENG 8412 | Advanced Functional Analysis pdia Ao Jalas 8412 uxa
Ordinary Differential . .
Lie ) adoalaill cYaledll
BENG 8413 Equations (2) (2) dalaeyl 4 Na 8413 Lz
BENG 8414 an)rtlal Differential Equations (2) el Adenlil ey sled 8414 s
BENG 8415 | Finite Element Methods 3agaall paliall 3y 8415 uza
i i Badll Y alea s ddialatl) Y alal)
BENG 8416 At.:lvanced lefere.ntlal & )9 9 8416 s
Difference Equations PRl
BENG 8417 Numerical Analysis (2) (2) s2ae Julas 8417 Luza
BENG 8418 Numerical Solutions for ALl Y sbeall dpsaed) el 3418
4.11;4 —
Differential Equations - i et
Methods & Theory of "
e ‘ Y -
BENG 8419 | |\ imations Gl Ayl gyl | 8419 L
BENG 8451 | Computational Linear Algebra laald) Laall sl 8451 _u=a
BENG 8452 | Game Theory bl agplas 8452 Luaa
BENG 8453 | Linear Programming daladl) daa syl 8453 Luxa
Optimization and Non-linear . . O
Lhaall e PR RAY
BENG 8454 orogramming ol e daeydly 4B 8454 Luxa
BENG 8455 | Graph Theory olal) 4,k 8455 Lz
BENG 8456 | Operations Research (2) (2) Sllee Cigny 8456 Lu=a
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Course code Course 2Rl okall aes
ility wi gl s daiall Y LenY)
BENG 8457 Adv.ance(.j Probak?lllt\( with 3) 8457 s
Engineering Applications Luaigl)
Introduction to Stochastic
A0 pdial) Cililaal) | & dqad
BENG 8458 | ilsial) Cllaal) 8 dadie | 8458 Luxa
BENG 8459 | Mathematical Logic eyl 3kl 8459 Lu=a
BENG 8471 | Computer Science and Logic Ghidly caulall agle 8471 Luaa
Discrete Mathematics and
Slank g dadasiall Ciluzaly )l
BENG 8472 Applications Lilindai s dadaiiall Cilpualy)l 8472 Luxa
General Theory of Algebraic . " .
| caluS o L2l il
BENG 8473 Structures dyall il Al dalad) 4y ylan 8473 Luaa
BENG 8474 | Complexity theory L) Ayl 8474 Luza
ico i Glusalll 3 3.8 Gile g ga
BENG 8410 Advanced Topics in & ep 8410 ues

Mathematics (1)

(1)
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BENG 8411 Advanced Linear Algebra
Advanced topics in linear algebra including
canonical forms; unitary, normal, Hermitian
and positive-definite operators and matrices;
characterizations of  eigenvalues, and
applications  to other branches of
mathematics. Inner product and orthonormal
bases.

adiia i o 8411 ura
A0l juall eali o LAl pall 8 Aeddie aualge
(b alxially Aoalal s dive el Cldsiaally ¢Cld giaall
byl g 958 e lpad Gliadad ae 40130 Al Jidas
alaiall dgylaall actgally s Al (o pall ol Lizad

BENG 8412 Advanced Functional Analysis

Normed linear spaces, separable spaces,
continuity, compactness, completeness,
Banach and Hilbert spaces, Orthogonality,

adjoint of bounded operator, self -adjoint
operator and topological spaces. Spaces of
Operators. Operators on Hilbert Space, Rings
of Operators, Sequence of Operators.

pdiia Al Julad 8412 (s

¢Jlaad ALl cole)jall dddadld) 4)leal) cile )yl
cidag FUL cle i (Jlasyly HEsy) cJuany)
<l igall 32 ganall ) yigall 488) i) <ol figall cpaalal)
e Al el gl el (G Al
)il Claalite g chlals e o liad

BENG 8413 Ordinary Differential Equations (2)
Existence and Uniqueness of Solutions, Linear
systems with constant, periodic and analytic
coefficients, Singularities of Autonomous
Systems, Self-adjoint eigenvalue problem,
Expansion in terms of eigenfunctions, Stability
theory and Liapunov functions.

(2) dpabiey) Alalinl) cleal) 8413 (uaa

O ebeall €l Adadll e alaall adai (Jslal) dlals 5
AnlY) alaill 33 dtal) dadil) Auldanll EBLlaal) cldg A5
JIsall A2y S Saall @il 013 Baaall adl) e
Ll Jlgas sl Ayl 3hnadll

BENG 8414 Partial Differential Equations (2)
Laplace’s equation, Green’s functions, complex
variable methods, Sturm-Lioville problem and
Eigen-function expansions, Hilbert Space
methods for elliptic equations, Existence and
Uniqueness, Regularity.

(2) Al Aloalisl) cNolaal) 8414 Lura

s csSyall iall Al copa Jlss (0O Aslas
Gl g8 Al Bhaaal) alll @l Siay i gal—a il
AUV (Jglall dplals asms cduailill cNaledll

BENG 8415 Finite Element Methods

Elements of functional analysis; Sobolev
spaces; variational principles and weak
formulations; approximation theory in finite
element spaces; analysis of finite element
methods; implementation issues  and
applications.

3agaaall yaliall (340 8415 (una

) ook cislisns 18 ¢ I et b gs0le
ealial) £ 8 Gyl A i cAigmaiall Sl sl
Oladl e saganall paliall 3yl 4 Jalanll (30 gasll
Llankig dile
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BENG 8416 Advanced Differential &
Difference Equations

Difference  equations, Linear difference
equations, stability theory, ordinary

differential equations, existence, uniqueness
and stability, analogy by difference equations
for ordinary and partial differential equations.
Nonlinear equations, bifurcation theory.

Al e ey Alalidl) eyalaadl 8416 ura
Lasiial)

LRy Ak ¢ dghall 5y i) ¥ alee g il ¥ alea
¢l s alalls cagagll cdualie¥) dlalall e alaal)
CAdially doliae ) Alalal) Y alaall §8l) cYolas
canill Agylang cighall e Y aleall

BENG 8417 Numerical Analysis (2)

Approximation By Spline Functions,
Approximation of functions by interpolation
and curve fitting, numerical methods for
solving differential equations with emphasis
on error propagation, Fourier and energy

(2) s Judas 8417 Lunr

By JLSiua¥l dlsall oy ¢ pBla Jlgay il
oo lialil) Y sladl) Jal sl Bl ccliaial
ous s aaaa) o dl) (Uasll jlam) e S5
353nall ealiall (3,hl dasia (5L,

methods for finite difference schemes.

Nonlinear problems, discussion of finite

elements methods.

BENG 8418 Numerical Solutions for ALalinl) N aleall Ajasel) Jolal) 8418 (urr

Differential Equations

Initial- and boundary value problems for
ordinary and partial differential equations:
One-step and multi-step methods, adaptivity.
Finite difference methods, one and two level
explicit or implicit methods for elliptic,
parabolic or hyperbolic equations. Stability
condition and error estimation, higher order,
two or three dimensions spatial space
problems. Irregular, curved boundary, variable
mesh sizes and well conditioned problems.

Laliie V) Aloaléil) e abeall Laally LY 2l Jilus
Gy 3aaaiall Chlgadllg 3as sl 3edadll (§yka tdiallg
auadlil) Y aleall il dagpall 5aganall (555l

OLEY) Jagpd (Gnsivay (ssimay Apailills A5ISall

b el iy el Jilae (Uadll e i
Blse Ainially daliinall ye ag0all Ay (panas e
Arall Tog il <3 Jilaally el 5 ysie <350

BENG 8419
Approximations
Approximation of functions, Polynomials of the
best approximation, Chebyshev polynomials,
expansion and collocation for integration,
ordinary differential equations, integral
equations, Approximation by Spline functions,
integration and initial value problems, rational
and Padé approximation, Fourier
approximation and fast Fourier transform.
Combination between interpolation and Fitting
as restrictive approximations of functions.

Methods & Theory of

) Ty iy (5 8419 uns

dgan Gy (i Juadl dgan S (sl i
Alalail)l Y alaally ¢ JalSall apeailly agilly ccindiands
s alaaindy il (LS <Y sbed sl
sy i Al V) Al JSLies Jalilly cBlasl
JlaSins) G pandl L qyall aysd Jasads dsh g
cCliaiall (B
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BENG 8451 Computational Linear Algebra
Gauss elimination method, lower upper
method, cholesky method, Q R factorization
method, direct and iterative methods for large
sparse system of equations, conjugate gradient
method. Matrix eigenvalue problem, Lanzoc
method. Application to elliptic PDEs.

tall Jhdll jad) 8451 (uma

clially Lladl Gl shiaall 435k cadall (ugla A3k

Oe oS 230 ol 4yl 3dlall GHlall (Sl 45k
A0 Lagdl) Allise 8l Jadl dayyha Lol Y alaal)
sl Aabaall 8 Calindss ¢ ug 3 Aiyyla ¢ ddgiadl

BENG 8452 Game Theory

Classifying games. Matrix Games. Non-
cooperative games. Two-persons and Zero-
Sum Games. Saddle-point and Nash equilibria.
Linear Programming and Matrix game. Pure
and mixed Strategies. Two-persons and non-
sum Games. Two-person mixed-motive games.
Multi-person games.

b laall 4085 8452 urr

Gillall (il hoaall @l clluall ecllud) Casas
QS cgpiaall g sanall CI3g ah o ) Al
(A sl Sl laly Gt Al ¢ Bl el AL
s 0 O Sl Bl adl S|
¢ddalifa adlgy ) uadd G Glylall cpgana

corae A G iyl

BENG 8453 Linear Programming

Formulation of linear programming problems,
graphical solutions, the simplex method. The
revised simplex method, dual problems and
sensitivity  analysis.  Transportation and
assignment problems.

dladl) Aoyl 8453 Lura

Ayl ¢ Al Jsladl cApladl) dsasll Jilose (sS3
lat s 488) pal) Alcad) clanall eSliacd) ddyyk ¢Sl
comlly Jal) Jilie cdpnliall

BENG 8454 Optimization and Non-linear
programming
Classification of Optimization Problems, Basic

concepts, optimality conditions. One
dimensional Minimization methods.
Unconstrained optimization techniques.

Constrained optimization: direct methods,
random search method, complex method,
sequential linear programming, sequential
guadratic programming and generalized
reduced gradient method, indirect method;
Penalty  function methods. Quadratic
programming.

Abal) 8 Aaaplly LU 8454 (uar

anll alay b Al aalad) Y] Jilue Cayias
ag el Ayl Gyl cddagyiall e BN ¢ 2aY)
Apbaall da ) AS)ally (Algdall Gl ildg 3580l
celyadl &l ddpyla yilaadl e Ay phally AR g dagliiall
LA Ayl
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BENG 8455 Graph Theory

Set-theoretic definition of a graph. Bipartite
graph, directed acyclic graph, and tournament.
Matchings, Hall’s Theorem and Berge’s
Theorem, as well as the algorithms of Prim,
Dijkstra, Kruskal, and Ford-Fulkerson. Trees,
connectivity and Menger’s Theorem. Choice of
topics among: graphical probability models,
dynamic  programming, Bayesian Belief
Propagation, and tree width.

Ol 4085 8455 (s

laially SN Gl ¢ Sl sl (g8l Cayyail
iS5 aa Dbl ceams s Clphas ¢ bl
Gle saga ¢ aie dylaiy Jualsill 8yad ¢ su)Slia) g
L A Ssalinl) Aaadly LY 7 i) (e 30
Byl g ludly an Slaliie)

BENG 8456 Operations Research (2)
Linear programming and modeling, Sensitivity

Analysis, Goal Programming, The
Transportation Problems, Integer
Programming, Game Theory and its

applications.

(2) clles Eigay 8456 (un
(lagl) Aaayl) clndind) Jidas cdadailly dulaal) daayl
Nl g el slual) Ay cdasanall daayd) Jil Jilse

BENG 8457 Advanced Probability with
Engineering Applications

Sample space, probability axioms,
combinatorial techniques, conditional
probability, independence and Bays’ theorem,
Random variables, Distribution functions,
moments and generating functions, Some
probability distributions, Joint distribution, the
Chebychev inequality and the law of large

Lanigl) gliadatg dasiial) cylaiay) 8457 Lusa
NEN) (Gl 3y (Jlain¥) Clalise ¢ digall ¢ lizad
Jlsd e lsdiall poaiall edag pliall Jlaial¥) ¢ 3l 4k
s cagdall salsall Jlsally o g3all cdilianly) Culay)sill
il Alie cdasdjall Clapsill Alaial) Glay) il
astall 8 IV LaaY) il sl dacl) (sl
sigll

numbers, Applications of probability in

engineering sciences.

BENG 8458 Introduction to Stochastic Lyilpdal) cillanl) b datia 8458 (ura
Processes

Introduction to stochastic process, discrete
time Markov chains (DTMC). The Exponential
distribution and Poisson process, continuous-
time Markov chains (CTMC). Transient and
limiting behavior for both DTMC and CTMC.
Single and multi channels Markovian queueing
models, network of queues. Applications in
computer science and engineering depending

on the interest of the class.

LU G Sla Judlas Al gudial) Cilileal) & dadia
ccysmlsy llae s oY) Cilayysill ((DTMC)  dalaiial
cigal) bl ((CTMC) dliaiall 4300 CasS e Judls
sk z3li ¢ (CTMC)e (DTMC) (e sill Jileills
lanki ¢ julgdall CSuE Baaxially 33 j8al) il giall (a6SHla
Cplall lalaial s Luatiglly sl agle 8
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BENG 8459 Mathematical Logic

Introduction to the goals and methods of
mathematical  logic.  Propositional and
predicate calculus (first order logic) are
presented in detail. Goedel’s completeness
and incompleteness theorems, and some of
the philosophico-mathematical problems in
set theory, and alternative logics are
discussed.

el (hidl 8459 (uaa

Lleadl) Glua ¢ oalyll haiall (3)lag calaal 8 dadia
S Jasa bl o (J5¥) Al Blaia) aslully
Al 8 4anddl) Jileall ey (JWSY pae g

L) shidl ccile gaadl)

BENG 8471 Computer Science and Logic
Specification of formal languages: regular and
context free languages, Chomsky hierarchy,
finite automata, push-down automata, Turing
machines and recursively enumerable
languages; elements of complexity theory;
syntax-semantic interface, model structures,
terms and boolean expressions; classical
propositional and first order logic: logical
consequence and implication, normal forms.

Ghially aulall agle 8471 G
c@ldl 3a g dadaiiall chlall) tdeny Gl Glaialsa

) Ty aaganall GV ¢ Susa gl aped) Judosil
Aph jualic ¢ aall 5,800 Ll iy <Ny ¢ Jaud )
oSS laiall ¢ ilaiall iy ¢ 22l
Agrlal) gall ¢ paailly dalaiall dagill 1Y)

Al

BENG 8472 Discrete
Applications
Sets, sequences, integers. Basic propositional

Mathematics and

and predicate logic. Methods of proof
(including mathematical induction).
Combinatorics, functions, relations and
digraphs. Matrices and Boolean matrices.
Graphs and trees. Applications of graph theory,
game theory, recursion, and algebraic
structures.

giliadat g Ankaiiall ciludaly ) 8472 (uad

bl Gyl cdasaall alacY) ccilatiall ccile ganal)
) o panyl) Ailaial) ldghaall cAgaiall agulls
elyylal) dyplas cchla gul) 40 ydan chlinal ol il
gyl Ay Ayl

BENG 8473 General Theory of Algebraic
Structures

Universal algebra; basic algebraic structures
(groups, rings, fields, Boolean algebras),
Subalgebras, homomorphisms, congruence
relations, and direct products. Lattices and
closure operators. Varieties and quasivarieties
of algebras, free algebras, Birkhoff's theorems,
clones and Mal'cev conditions. Advanced
topics.

Ayl cluS alt dalad) 4330 8473 (ura

(Jsin il 3y07) Apla) Ayl Y0 alall )
Gl e ¢ aslsased) Aiiall Gl (Ol s
(JLESY) il jige cdupall Gl ¢ il Gyl ¢
GAbylas 3 all il pall Ay pall Gile sl andy Gle gl
Aadiie e gain s @€l Jag pdg alaall el (CageS
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BENG 8474 Complexity theory

Basic notions of complexity theory,
deterministic and non-deterministic
complextiy classes, NP-complete problems and
lower-bound  theory. Cook’s  Theorem.
Techniques for proving problems NP-
complete, logarithmic space, the polynomial
hierarchy, exponentially hard problems,
applications.

Abail) Ay 080 8474 (uaa

ey Amhadl) adetl) lida el Ay el ulud) aalial
dlay . i) asd) kg Sl —NP Jile ¢duaadl
¢ Ladlly ¢« A4l NP Jilise iy cluss L&l
22t g sil) (e siail) Jilsdd apell Judidil ¢ aipyle sl
cligdat ¢ Apall ) g sl (e 2l Sl c3g0al

BENG 8410 Advanced Topics in Mathematics
(1)

The department will select the course content
from the recent trends in mathamatics
according to the student's research field of
study.

(1) cluabll B dasiia clegage 8410 ura
Glalai) e Qlllall calall sinall aaty andll o 68
Gl Jlae w33y Loy il g aal & Zaal)
Ll
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Course code Course -2l ohall aes
BENG 9411 | Advanced Probability Theory daatiall Y laay) dy )yl 9411 Laxa
BENG 9412 | Advanced Numerical Analysis pdia (gare (Jalas 9412 puxa
BENG 9413 Advanced Finite Element Fsiid) 3350 penlinll (iyle 9413 unn
Method
Advanced Operations . .
gie Gllee &
BENG 9414 | . ° e Clilee Cisay | 9414
BENG 9415 | Proof Theory Olayll dyykas 9415 L
BENG 9416 | Computation Theory Cluall g 9416 _ura
BENG 9417 | Non-classical logics Ghiall 4SS pe ala 9417 Laza
BENG 9418 | Computational Logic all shidl 9418 Lz
BENG 9419 Fo.rmal Methods in Computer sl ale 3 dngiall (3,0 9414 s
Science
ics i Sl 8 5 adie Cile s
BENG 9410 Advanced Topics in Glualyll 3 5aaik Gle giaga 9410 Luns

Mathematics (2)

)
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BENG 9411 Advanced Probability Theory
Measure spaces, extension theorem and
construction of Lebesgue-Stieltjes measures on
Euclidean spaces, Lebesgue integration and
the basic convergence theorems, Lp-spaces,
absolute continuity of measures and the
Radon-Nikodym theorem, absolute continuity
of functions on R and the fundamental
theorem of Lebesgue integration, product
spaces and Fubini-Tonelli Theorems,
convolutions. Fourier series and transforms,
probability spaces; Kolmogorov's existence
theorem for stochastic processes; expectation;
Jensen's inequality and applications,
independence, Borel-Cantelli lemmas; weak
and strong laws of large numbers and
applications, renewal theory.

Jasiial) iy LaaY) 481 9411 (uaa

ailineg gl Gl olisg el Aplas (il e
ol lylaig ol LSS (AnlaY) clehdl e
Typlaiy Gl Gllaall ) (Lp el il
LulaY) dphilly R e Jlsall Bllaall )l can s
~ s Sl ol Juala £ el JolS)

Igas) s pasal oS Al ¢ b Jagaty Cluluiia ¢ Al
Lifie golapkiy Cpai Al (a5l (Al sdall Clilaall
lglihais i) dacd) (ylsd ¢ IELY)  AlS— o
-l 4k

BENG 9412 Advanced Numerical Analysis
Numerical optimization: nonlinear
unconstrained optimization, direct methods,
simplex method, genetic algorithms, gradient
methods, Quasi-Newton methods, constrained
optimization, interior point methods, the
ellipsoidal technique, Solution of partial
differential equations: advances in the finite
element technique, finite volume, spectral
methods, fuzzy approach.

adiia gaie Jlat 9412 (pan

ohll agdl e il je Al (el Cilbd)
caall Byl Al Glay ) ¢ puSlaans AByyla 3yl
Adalal) Tl el Gplall esaall AEY ¢ fiew 4nd ddyyla
ciuiiall dlealadll el alad) Ja casall by 4

Ll casanall aaally s3s0nall jaliadl 4y )y sla
bl 43yl ccalLy)

BENG 9413 Advanced Finite Element Method
Calculus of variation. Conforming elements.
Approximation & interpolation by piecewise
polynomial functions. Error bound for finite
element methods. Numerical integration.
Nonconforming & Iso parametric elements.
Mixed type methods for plate problems.
Problems of parabolic type.

daxiial) Baganall yualind) 5,k 9413 (uaa

Gasilly cu i) o pealial) dalas Lol Gl
Uaal) as L dadaiiall asonl) iy Jlgn A sy Cilyiaiall
5 palic . ganal) JalKill Baganall paliall 5kl
gl e JSLia . Anslll Jilall ddaling 35k .l ial)ls

L AL
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BENG 9414 Advanced Operations Research
Linear programming. The Transportation and
Assignment Problems. Network Optimization
Models. Quadratic Programming. Integer
Programming. Dynamic Programming. Game
Theory. Queuing Theory. Inventory model.
Multi-objective Linear Programming Problems
and Goal Programming.

adile cliles &iga3 9414 (ra

LYzl ¢ Gapadilly Jall JSlie « dhal) Al
¢ danaall dacY) @l daayll ciaa Al daa ) (ALK
zalas ¢ alshall 45k ccnlylaall Ak ¢ ASpalinall dae il
LAdag)) daaylly Calaal) saaxie Adadl) daa sl ¢p3al

BENG 9415 Proof Theory
An introduction to the most important
concepts and methods of proof theory and the
analysis of proofs. Methods of Cut-Elimination
and Herbrand’s theorem.

Olal A5 9415 (uea
Jalaiy layall dgylail (Ll )y aslaal) alaes ) dadia
Ly Applaig adadll Cada bl L olad)

BENG 9416 Computation Theory

Introduction to  computability  theory:
unsolvable problems, models of computations
(Turing machines, register machines, recursive
functions, lambda calculus), Church-Turing
thesis, numbering of computable functions,
numbering programs, the diagonal method,
the s-m-n theorem, universal programs,
Kleene's theorem, recursive and recursively
enumerable sets, Rice's theorem.

Glual) 4,585 9416 (ura

AWglaa yall JSLa) £ ety luall dgylai ) dedia
Jisall ¢ Jansall AT iy All) cililusall LI & 3l
(S~ Ui Akl (1Y Glua celLinl) 4yl
Aphi dgpladll A8kl bl a i A suaall dlsall a5
gy ySillg 33 5amal) Cile ganall ¢S 45k5 ¢ S—=m—n
NERUERP -

BENG 9417 Non-classical logics

Introduction into modal logic, in particular
epistemic  logic (logics of knowledge),
intuitionistic logics, many valued logics,
including fuzzy logics. In particular, a number
of relevant results from proof theory and
formal semantics (e.g., correctness,
completeness, complexity of logics and calculi)
are covered. Moreover also foundational
problems relating to formal logical modelling
of important concepts in computer science will
be discussed.

Ghailall 4GNS 8 a5 9417 (uar

Gl ¢ aa) hiall (ad¥ly cag piall Glasell Laxia
i) Gy 8 Loy ¢ pil 20wl (3laill ¢ sl

Gl A e Jae Aplaid agadll 4ay e o oluzll
eJiall Qs o) Dpansl Clpansiilly Y1 4kt ALl
Ll s I3 e 3dkes - (Ghaial) aints JLaiSly daa
aoaliall Lalaial)  Aadailly Zaleial) L) Jileall Ll
casulall dle 8 dalgl)
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BENG 9418 Computational Logic ead) ghiall 9418 (uaa

Different logics for knowledge representation .
. . Ay Xy A ) Jiial (alaiall 4t ¢ ) gl 4
as well as computational aspects with focus on Do S Adal) Jial Gl T

applications to program verification. pand b Clinds o 55 e dpluad) Guilsall
This course will be divided in three parts: bl DG ) el | el sy el

1- Foundations of knowledge representation: Al B! dan e 14 mall (s s — 1
belief revision, non-monotonic reasoning, logic ¢ Sally AT danla sADmall JAS o

programming, reasoning about actions and oo YAy calial) daaylls caiia sl JY 2l
planning; expressiveness of knowledge ) A A il 5,08 ¢daslaslly RIRY
representation formalisms. N

2- Different formalisms for representing and Al
processing knowledge: Description Logics (ALC, 148 jad) dallaas Jiial dabiaal) 4K ddady) — 2

Basics, Tableau) , Truth I\/Ial.ntenance Syst.e.m?s, e gane daags lpuall ALall G Ly ¢ ag) shid)
Answer Set Programming, Probabilistic

Reasoning. s AiaY) Ghaiall gl
3-Automated reasoning - where the focus will Glbaylsa Jo S5 A s = W) YY) -3

be .on specialized aIgerthms for r.easomng in i) G3hie (e ddkide o lia] R eI .
various fragments of first-order logics. g

- lsY)
BENG 9419 Formal Methods in Computer alal] agle @M\ ashl 9419 (uaa
Science (NP Jlie P cilliall il s aggal] 405 8 Gadia
Introduction to complexity theory: problem o Fedia ‘g,sﬁ‘ alall oo b Ll ol o

reductions, P versus NP, undecidability; SAT Ll ‘ 1, ) A ol
e (ﬁ@-m ( ,4;3] [ ila voad
solving and its applications in computer T ly Aaapll Glall o)l it

science; introduction to the formal semantics Shmayll paad Jlaa b iy 7 3gall AN

of  programming  languages;  formal «laxally
verification of programs; model checking and
its applications in hard- and software

verification.

BENG 9410 Advanced Topics in Mathematics (2) ol b Badite clsgiage 9410 (ura
(2) L
The department will select the course content lalai) e LI el (sginall anty ol o5
from the recent trends in mathematics Gl Jlae aady Loy clualll &8 2l 8 Bl
according to the student's research field of R IAL
study.
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Course code Course oAl 2s8al) ags
BENG 7431 Methods of Mathematical faall elpall gl | 7431 Luea
Physics
BENG 7432 | Analytical Mechanics Al Kuludl) | 7432 una
BENG 7433 | Oscillation and Waves Glagally clylyia¥) | 7433 una
BENG 7434 gzi)ir;etrlcal and Physical Ay Tt peadl | 7434 s
BENG 7435 | Quantum Mechanics (1) (1) oS KailKaa | 7435 (s
Physics of Atoms and . -
A sl Al ¢ Lyl
BENG 7436 Molecules iyially 4)Al) el 7436 _uxa
i o Leilly Ayl 1Spalipl
BENG 7437 Therm.odynamllcs and TA3T Luni
Statistical Physics iflaay!
BENG 7438 | Solid State Physics (l) (1) lall Al el | 7438 (s
BENG 7439 Semlconductor Physics and Lediliy Dm gl oLl L | 7439 Luna
Devices
Physics of dielectric and sally ADlal) ol sall ¢ Ly
BENG 7461 Magnetic Materials Lpnlaizall 7461 s
BENG 7462 | Laser Physics (1) (1) ool elyd | 7462 Luna
BENG 7463 | Experimental Physics Bowadl) clydll | 7463 Luna
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BENG 7431 Methods of Mathematical Physics
Ordinary differential equations and its
applications in mechanical and electrical
oscillations and time decay of particles, Partial
differential equations and its applications in
wave equation, heat equation, diffusion
equation and Schrodinger equation, Special
functions, Complex numbers, Complex
functions and derivatives, Line, surface and
volume integrals and its applications in
electromagnetic fields and fluid transport.

Ll o U3l 3k 7431 s

LSl bl b Lgilipdais Alalaill Y alal
el el g ilapull Dlaanals LSl
Aalray A gall Aaleall b Lilisdaiy d85all 4lalasl)
Jsall ¢ oy Alalaay LI dlabaa s 4yl yad) 43U
¢ ledlaling 4S5l sl S yallalacY ¢ dalal)
b liklly alaaly aauls @y L e el
Slsall JUly dpuplalizally 43Sl Y laall

BENG 7432 Analytical Mechanics

Kinematics of particles and rigid bodies,
Motion of a particle in a central force field,
Equations of Lagrangian mechanics,
Hamiltonian mechanics, Least action, Poisson’s
brackets, Conservation laws, Special relativity.

Altanl) \Slial) 7432 una

Glamall A ¢ Ahulal) alua¥)y Glanall Kalag
Osilelas milaY c¥ales ¢ 355al gaill Jlae il caas
il ol ¢osmlsy Gl (YD Jadl) Tane ¢ SIS
Ll Lalal) 4,0y

BENG 7433 Oscillation and Waves

Free, damped and forced mechanical and
electrical oscillations, Differential equation of
transverse waves, Solution of wave equation,
Energy transported, Differential equation for
sound waves, Intensity of sound, Doppler
effect, Reflection, Interference of waves,
Standing waves, Beats. Maxwell equations,
Differential equation for electromagnetic
waves, Solution of the wave equation,
Poynting vector, Polarization.

clagally Clay) 7433 cura
bl aaty Alaacaally ) G jelly LSS )Y
Walaal) Ja ¢ L priasall il gall dlialétl) dlaladll ¢ 358))
Gilasall ¢ Aliiall 3508l ¢ dabiaall Jalus oY) 3 Ll
Crguall 303 ¢ A geall Cilagall Alaliill salaal) ¢ A suall
¢ Slagall o Jalall ¢ Cilagal) ulSasl ¢ Sl il
Lolad) cJisulle cl¥alae ilpall ¢ A gall Cilasall
¢ Calagal)l Aalal Ja ¢ Gpadalins s ,eS)) cilagall dloalal)
QUi ¢ miih g daie

106



Laad) cbadall Ata0at) dassid)

L Faals — Ly Buasigh) &

BENG 7434 Geometrical and Physical Optics
Fermat’ principle, Reflection and Refraction of
light, Total internal reflection, Fresenel
formulas, Image formation through mirrors
and lenses, Ray tracing, Matrix method in
optics, Cardinal points, Aperture and field
stops, Aberrations, Dispersion, Polarization of
light, Interference of light, Diffraction of light,
Holography, Photometry.

Al ity Lpntigl) iyl 7434 urn

DA seall (585 eo puall Hlulily (Sl elays fase
Cld sl alasind ¢ Sl Hludl) aiii cchluaalls Uiyal)
edlaadl (Sals claidl) A lS) Ll cclypadl b
gradl aaaill ccniall dlai byaall Baga gl
cosall g coguall b Jalal) s pual) b Cladiny)
cgrasigdll ¢ b sled)

BENG 7435 Quantum Mechanics (I)
Introduction to quantum mechanics, Wave-
function, Uncertainty principle, Schrodinger
equation, Free motion, Potential wells, tunnel
effect, The harmonic oscillator, Motion in a
Central Potential, The hydrogen atom, spin
motion, the vector model of the atom, Many
electron atom and the periodic table , Time
independent  perturbation theory, Time
dependent perturbation theory, the
interaction of electromagnetic radiation with
atomic systems.

(1) aSY SilSaa 7435 ura

Aasall Aly oSl SalSan (a8 (oSl 1SS0l Jaaall
sl ¢ aiagyh Aalae X ae GBle (gl
(Gl Al geall & Glapall 3S5a ¢l
Al s pued) 50 Sl sl (Bl Qi)
i SN saastie 5,3 (33l Cilgaiall dgpkas cddjaal)
adiaall e badieall AW Glpylay cgyeall Jeaadls
Al alail) e Apualaline s oS s sl Jelis

BENG 7436 Physics of Atoms and Molecules
The atomic models, The nuclear atom, Bohr
model of hydrogen atom and atomic spectra,
Schrodinger equation for one-electron atom,
Solution of Schrodinger equation, Energy,
Angular momentum, Spin angular momentum,
Two-electron atom, Many-electron atoms, The
periodic system of elements, L-S coupling and
j-j coupling, atomic terms, allowed and
forbidden atomic transitions, selection rules,
Stark effect, Zeeman effect, Lamb shift,
isotopic  shift, X-ray spectra. Molecular
structure, Bonding in molecules, Electronic
structure, Vibrational and rotational of
diatomic molecules, Polyatomic molecules,
Molecular spectra, Raman spectra

Lijally 43 e Ljdl 7436 un

ashally g pned) ) e dppas ()0 Bles 3)A) ki
Jhsall canlgll (g 5V I3 5)A0 jaiag pd Malas )l
Adpall A all daaS Ayl AS)al) duaS (ALl A sal)
Jlaall )y ¢l aSU 3aa7a )00 ¢4 STV <03 3010
ol ¢ pualiall (gysall Jsandl ¢ 33 Jlaall (g3 5all
Cagda ¢ siaally = samall (A1 JENY (A Syl

Aab) e dalyl (olayy il el lin sials el lal)
Al A g SV eV ER () Al Cagda ¢ il
oA adall ¢ Anall Blasl o)Al s

Baatie Cliyiall cculyAll 28U cliiall Slysally (g5l
LOley il ¢ Jaiall Cadall el
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BENG 7437 Thermodynamics and Statistical
Physics

The Kinetic theory of an ideal gas, The
Maxwellian distribution of molecular
velocities, , First Law of thermodynamics, heat
capacities of gases, Second Ilaw of
thermodynamics, Engines, Entropy,
Thermodynamic functions. Classical quantum
statistics, Boltzmann statistics and its
applications, Bose — Einstein statistics with
application to the photon gas, Fermi — Dirac
statistics with application to electron gas.

Ailany) £ Ldlly 4lal) \Sealipal) 7437 ur
ccligall clejud JisuSle agysi ecllall A€ all 4y il
cphall Saaliall J5¥) o slal) cailinadaiy Glagilss ¢ las)

S G BEl Ay hall @il Gl d)hall Sl
Aghall Kbl i cls Y ¢ Aphall Saeluall
sl Aplaig (i) Asleac SIS K1) e LasY)
Dy (55 gl g il dlall dlsall e sl 5l
slas) ¢ gl e diplais (yidil- e olaal
Adplaly cllyn = 0

BENG 7438 Solid State Physics (1)

The crystal structure, Lattice vibrations and the
specific heat of solids, Energy band theory of
solids, Energy bands for insulator- metal-
semiconductor, Fermi surfaces, Free electron

(1) dulea) Alal 558 7438 unt
cdeal) Slsall dge ) 3l CI3I5RY) gpolld) (a5l
gall 28U Bl cloall Sgall S ALY ClElas ki
Al ¢y s «Blm pall sy el Ajlal

theory and conductivity of Metals, The Lt S SENT ool crntladd) i 1l i S
electronic properties of semiconductors. ol Aty SN Galgadl e o Hall by

LDl sall
BENG 7439 Semiconductor Physics and Ledailiiy cDlagall sbuil i3 7439 pura

Devices

The Fundamentals of the energy band theory
of semiconductors, Electron and hole densities
in semiconductors, Doping, The theory of
charge carrier scattering, Diffusion of carriers,
Change carrier recombination, Contact
phenomena in semiconductors. p-n junctions,
Schottky diodes, Photo-diodes, Bipolar and
Field Effect Transistors.

(Dca sall oLy AaUA clilag dyylas bl

Al gl (la sall oLl gl <l g SN
s (Aandl) e lela HLaml cdaadl) e lalal i)
(Bla sall sluil 8 Bl syall Aiaidll cOlla
sl Al ¢ Sgaall glall cagly Sl AN Alia )
Al il cldy iy 46l

BENG 7461 Physics of dielectric and Magnetic
Materials

Dielectrics, Electric vectors, Different types of
polarizabilities, Dielectric constant,
Dependence of dielectric constant on
temperature and frequency, Losses in
dielectrics. Magnetic materials, Magnetic
vectors, Permeability, Paramagnetic,
diamagnetic and ferromagnetic materials.

doughizall algally Ajlad) dlgal) £ L3 7461 (una
RSl ¢ 1) ¢l peSl) lgaially ALjladl alal

Cultl) alie ] Alal) gl oSl Cultl) ¢ Aulindl
Al 3yl b ) 2l Bl A e e
(Aanslalinaly Ll Aplalinall Cilgaially dpslaliaal )5l
Aesghlia g i) (Epulalia )
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BENG 7462 Laser Physics (l)

Basics of the theory of laser, Einstein
coefficients, The line-shape functions,
Amplification of the coherent radiation, Gain
of active medium, Three- and four-levels laser,
Laser oscillations, Cavity resonator, Gaussian
waves, Different ways of operating a laser,
Types of lasers.

(3 £ L3 7462 urr

Ll O3 Jlga il D lelae ¢y ll) dg ks bl
Ll 8 sl Jons cdilall cileladl) 5o ¢ &)
Glbad clginall e lyg bl DB )5 ddadal)
Akl gyl ((lgla Clase ¢ ARSI (i o3
el g1 5 Jad

BENG 7463 Experimental Physics

Performing experimental work in Mechanical
oscillations, Mechanical waves,
Thermodynamics, electromagnetism, Optics,
Semiconductors and their devices, Lasers.

dn il e l5udl) 7463 usd

ASalSall Glasall ASulSaall ABlFaY) G cplad e hal
sl ecilyoad) bl (g€l ¢yl (Saelinl
- oA eledailig Cla sall

shiyuid] (g ot deie | (0 Gubitad | (ol b | O ) GuiBidg i Ll doddeteiimied | i 5 gl |

duteset e

<l Sa Course . «
- ; ) ) 3
FRAY code Course ol 2s8al) ags
BENG 8431 | Electromagnetic Theory dondalina g Sl 4y lail) 8431 Laza
BENG 8432 | Quantum Mechanics (l1) (1) 2 Ll 8432 uxa
E— BENG 8433 | Statistical Mechanics iilaay! Kl ) 8433 xa
BENG 8434 | Solid State Physics (ll) (II) lal) Al o Lha 8434 juxa
- @il Sl Jidail)
BENG 8435 ')i Ra:y Frystal Structure £ i . 8435 ,ux
- nalysis oSt Jlasanly
BENG 8436 | Semiconductor Physics Ml sl ¢l 8436 uza
BENG 8436 | BENG 8437 Er;\\//?écessof Semiconductor D asall olidl Wil sljs | 8437 unn
[ i 2Lty Agigal) (aldll
BENG 8438 Opt|.cal Properties of 8438 en
— Semiconductors Do sall
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Course

. ) -aal) dal)
4byd | code Course Al a8
BENG 8436 | BENG 8439 | Physics of Solar Cells Lowedll DAY oLy | 8439 uma
— BENG 8461 | Mesoscopic Physics Sl S g jeall by 8461 uxa

Quantum Theory of . . .
A o) all A A3l
BENG 8462 | \ . oo L) Ngall Akl Alal) | 8462 et
BENG 8463 Transport Theory in Syl a ) A ks 8463
- Materials « ot
E— BENG 8464 | Laser Physics (ll) (1) Ll el 8464 sz
E— BENG 8465 | Nonlinear Optics ha sl ¢ gl 8465 2
Optical Fiber Theory and . . L
- - & . \ u \
BENG 8466 Materials ildnk 5 4 guall LY 84662
BENG 8434 | BENG 8467 | Superconductivity Jua sl 4854 2 gall 8467 yuxa
E— BENG 8468 | Acoustics Gl gal) 8468 yuxa
P Lol 8 deadia Cile gu
BENG 8469 Advanced Topics in 2 @ -2 54 8469 s

Engineering Physics (I)

(1) dsmsie)
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BENG 8431 Electromagnetic Theory

Maxwell’s equations, E-H symmetry, Lorentz’s
force, plane electromagnetic waves in free
space, The spectrum of electromagnetic
waves, The pointing vector, The propagation of
electromagnetic waves in nonconductiung and
conducting media, Polarization, Reflection,
refraction and attenuation of waves,
Scattering, Radiation of electromagnetic waves
and electric dipole radiation, Quantum Field
Theory.

duglaling g el 4y ath) 8431 ua

Cilagall ¢ 316l 368 eVl Jila ¢ JhgusSla <Y alaa
Glagall Ciida o 1l A dlalina s <]l

Glagall L (il g0 datia (dplalina g <]l

A sally Al sapal) Talus g1 8 Ayuilaliina s 5<I)
el (Calagall Plaacaly HLsily elSa) laginy)
skl U o ledily dlaling ) oSl Gilasall ¢ Led
NS PONI JRS R T

BENG 8432 Quantum Mechanics (I1)

Quantum system, wave function, Schrodinger
equation, Expectation values, Operators, Dirac
theory, Matrix representation, Applications,
Perturbation theory, Variational method, WKB
method, Collision theory, Relativistic quantum
mechanics.

(1) aSh) LilSsa 8432 purr

ail) ¢ aig i Alalae mgall Alall (al) alal

el ghaally Jial) el Ayl ce ll ok il
WKB iyl el piiall Ayl Alalal) 20 cliglas
Agpaail) L&) 1€l ) ¢ilanbiatl) ks

BENG 8433 Statistical Mechanics
Phase space, Classical statistical mechanics,
Microcanonical, canonical and grand-canonical

ensembles, Quantum statistical mechanics,
Fermi-Dirac  distribution  function and
applications, Bose-Einstein distribution
function and applications, Nargenau

distribution, Druyvesteyn distribution,

Boltzmann transport theory.

Agilany) \$ial) 8433

i) A Alaal] Kl gkl £ 1l
SalSall IS 318 il pally JIS sl g IS 9318 5 Kl
csil) A3 sy sl sl s (A Aliany)
Apbad ¢ Ofiadyg 3 @y ¢ sl aysh iy Sl
JEadd Gl e

BENG 8434 Solid State Physics (I1)

Crystal Structure, Reciprocal Lattice, Crystal
Bonding and Elastic Constants, Crystal
Vibrations and Phonons, Free Electron Fermi
Gas, Energy Bands, Electric and Thermal
Conduction in Solids, Fermi Surfaces and
Metals, Semiconductor, Optical Processes

and Excitons

(1) ddall D) o158 8434 pura
gy dgyshall Jaglg 1) cApuaSall AS0EN ¢(g sl aS )
el 3l ks ccaligisally dgy0ld) )zl (ds yall
Mgall lalls 1yeSh Jpnasill cdaa) il ¢ o puil

Glland) ¢l gal) oLl ¢aleally capd scdand ciliall
Ll FnsY |y A pual)
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BENG 8435 X-Ray Crystal Structure Analysis
Diffraction of X-rays, single crystal methods
and Fourier synthesis, Powder method, Law
photographs, Powder photographs,
diffractometer measurements, structure of
polycrystalline aggregates, chemical analysis
by diffraction, chemical analysis by
fluorescence, Computational methods.

oush Andil alasialy ()l SR Judasl) 8435 uan
Ak pgh ity aalsll 5yl (3l S Aadl 3g
Al Ll )35l Cibagig cCilagis Y 50
Jalatl) ¢ sl saamie Glaeadill SS cagall Glea

) (sl el G 3pally S
bl

BENG 8436 Semiconductor Physics

Electron Theory of conductivity, The
Fundamentals of The Band Theory of
Semiconductors, Electron and Hole Statistics of
Semiconductors, The Theory of Charge Carrier
Scattering,Charge  Carrier  Recombination,
Contact Phenomena in Semiconductors,
Optical and Photoelectrical Phenomena in
Semiconductors.

Duagll sladl £ld 8436 un

e Al bl eclis FAVL el Jpea il 4k
5l Sy Gliban) (b sall sludl b dsll)
clindll Jalya i Ak ccDla gl oLl & il sadl)
oLl 3 el alsh ccbiadll Jalsa alad) sale ]
plal 8 Aiguing sy A peail] Jalskall (Dl sall
i sall

BENG 8437 Physics of Semiconductor Devices
Review of The Fundamentals of the Electronic
Properties of Semiconductors, Contact
Phenomena, p-n Junctions, Schottky Diodes,
Photo-Diodes, Bipolar and Field Effect
Transistors.

cMagall oluidl il ¢ l3d 8437 ura

(D ca gall 0Lty Ayig I Gl dl) bl dralye
¢330 5 g8l) sé;yfz dgla <p—N Adiay et B)AU:.\
c il Jladl s cadadll 28U ¢ gl gl
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BENG 8438 Optical Properties of
Semiconductors

Quantum Theory of The Free Electrons in
Solids, Bloch Functions, Kronig-Penney Model
for an Electron in a Periodic Field Energy
Bands, Brillouin Zones, Effective Mass, The
Reciprocal Lattice, Brillouin Zones for Different
Crystal Lattices, Important Symmetry points
and Symmetry Lines, Semiconductor Band
Structures, Optical Characteristics of Matter
(Absorption, Reflection and Transmission),
Impurity Energy States in Semiconductors,
Shallow and Deep Impurity States, Lattice
Vibrations and Phonons, Quantum Transitions
in  Semiconductors, Optical Absorption in
Semiconductors, Intrinsic Absorption, Direct
Transitions and Indirect Transitions, Exciton
Absorption, Effect of Doping on The
Fundamental Absorption Edge, Optical
Absorption on Lattice Vibrations, Impurity
Absorption, Radioactive Recombination in
Semiconductors, Light Emitting Diodes.
Characteristics of optical detectors, Thermal
detectors, Photo-detectors, Vacuum
photodetectors, Opto-electronic Devices.

cMagall oLy Ligall Galsdll 8438wz
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BENG 8439 Physics of Solar Cells

Energy Needs: Energy Sources, Consumption,
Conventional Sources of Energy, Alternative
Energy Sources, The Sunlight: Solar Spectrum
and Common Expressions, Geometrical Effects,
Light Collections for Solar Cells, Principle of the

Photovoltaic Conversion, The Solar Cell:
Semiconductors, The p-n Junction,
Heterojunction, Schottky Barriers, Optical

Effects in Semiconductors and Semiconductor
Junctions, Fundamental Equation of The Solar
Cell and The Equivalent Circuit, Maximum
Efficiency of The Solar Cell,Factors Affecting
The Efficiency of The Solar Cell, Choice of
Materials, Limitations on Photovoltaic Energy
Converters, Fabrications of The p-n Junction
Solar Cells, Thin Film Solar Cells, Solar Cell
Array, Reliability of a Solar Cell System.

Liwadd) DAY £U 3 8439 ura
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BENG 8461 Mesoscopic Physics
Semiconductor Growth Technologies: Bulk,
Thin Films and Nanostructures, Fabrications
and Growth of Quantum Dots, Epitaxial
Growth of Self-Assembly Quantum Dots,
Coherence and Mesoscopic Systems,
Scattering in a Two-Dimensional Electron Gas
(2DEG), Coulomb Blockade and Single Electron
Transistor, Electronic Properties of a Self-
Assembled Quantum Dots, Quantum Wire.

g mall £ 38 8461 ura
eV 5 A S Sl CBlagall ol alge et 2
¢blaSall Jadil) ayiialy sal ¢dgyiagilill LS AN g 4885
Gl sl L) Jadil) (pe pendd Aol sl
Cld g S el i Aaladl oK pussall
(s galal gisililly o gloSll BUAY) ¢ pand
DL 3LeSall Jakill (pa pamal Agig ST Gailiadl
LSl

BENG 8462 Quantum Theory of
Nanostructures

Microscopic Electronic Properties of
Heterostructures, Mesoscopic Aharonov-Bohm
Oscillations in Metallic and Semiconductor
Heterostructure Rings, Density of States of
Quantum Wells, Wires, Dots, and
Superlattices, Excitons in Quantum Wells,
Wires, Dots and Superlattices- Creation and
Detection of Mobile and Non-Local Spin,
Entangled Electrons in Different Quantum
Systems, Electronic Properties of Graphene
and Carbon Nanotubes, Quantum Transport
for low dimensional Semiconductor Devices

ALigilll) a)gall dsagt) 4 lait) 8462 ura
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BENG 8463 Transport Theory in Materials
Diffusive Transport, Boltzmann’s Transport
Equation, Weak Localization, Anderson
Localization, Ballistic Transport, Landauer
Equation, Two Dimensional Electron Gas
(2DEG), Transport Through Nanoscale Devices
(for Example Quantum Dots and Nanowires),
Conductance Fluctuations, Quantum Hall
Effect, Noises in Nanoscale Devices, The
Nonequilibrium Green’s Function and Its
Applications in Nanoscale Devices.

ANsal A JULY) a5 8463 ur
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BENG 8464 Laser Physics ()

Emission, Absorption and Einstein coefficients,
Population inversion, Optical amplification,
rate equations for three and four level lasers ,
Optical cavity resonators, Transversal and
longitudinal modes, Gaussian laser beam,
Stability of laser frequency, Self focusing, Q-
switching, Mode locking, Ultrashort laser
pulse, Laser systems

(1) L5l slié 8464 ur

(oSl ulSadl ¢ pdin) CDlalras GaliaiaY )y calesY)
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BENG 8465 Nonlinear Optics

Nonlinear Polarization, Second Harmonic
Generation, Parametric Amplifier, Phase
Matching, Index Ellipsoid,  Third-Order

Generation, Fourth-Order Generation, Four-
Wave Mixing, Double Absorption, Up
Conversion, Down Conversion, Nonlinear
Optics Applications.

oha sl sl 8465
Sl il iyl i e sl ey
355 ol il Jalaa egplll 3815 g siald
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BENG 8466 Optical Fiber Theory and

Materials

Propagation theory, Fiber Types, Fiber Losses,
Fiber Dispersion and Spectral Fibers, Fiber
Optics Slices, Connectors and Couplers, Test
Methods, Power Measurements and
Information Capacity, Sources for Fibers, LEDS
and Laser Diodes, Detectors for Fibers, Photo
Detectors and Receivers, Optical Fiber Sensors.

galiks ¢ Ljgall LY 8466 ura
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BENG 8467 Superconductivity

Characteristics of superconductors, Copper
oxide superconductors, transition metals,
Oxide and heavy fermion systems, Bardeen-
Cooper-Schrieffer theory, Resonant valence
bonds, Antiferromagnetic models, Preparation

and characterization of superconductors,
Crysallograpgic structure and properties,
Transport properties, Application of
Superconductors.

Juagil) 4556 Ngal) 8467 ura
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BENG 8468 Acoustics
Fundamentals of vibrations,
equation and solutions,
phenomena, Absorption and
soiund waves, Acoustic transducers,
Environmental acoustics, Noise, signal
detection, Hearing and speech, Architectural
acoustics, Underwater acoustics, Medical
applications

Acoustic wave
Transmission
attenuation of

Gllisall 8468 urr
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BENG 8469 Advanced Topics in Engineering
Physics (1)

The department will select the course content
from the recent trends in physics according to
the student's research field of study.

(1) msigll L3l A dasitia cilegaga 8469 ura
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PR code Course -8l 2s8al) ags
Advanced Quantum .

A A Kol
BENG 9431 Mechanics 4a AN Silsy 9431 _puxa
BENG 9432 Adva.nced Solid State Tt Aol ) el | 9432 s
E— Physics
Phys.ics of Advanced el Dlmgall oLl oLy
BENG 9433 | semiconductor and Its N 9433 juxa
Devices lehailis
BENG 9434 | Advanced Laser Physics daatiall ol cLyd | 9434 una
ics i ¢yl 8 daafia il i ga
BENG 9435 | Advanced Topics in " 9435 e
E— Engineering Physics (2) (2) digl
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BENG 9431 Advanced Quantum Mechanics
Theory of Scattering, Approximation Methods,
Tight Binding Model, Variational Method,
Density Matrix and Perturbation Theory,
Absorption and Dispersion of Radiation in
Atomic media, Relativistic wave equations for
Zero and Half Spin particles, Quantum
Information and Computing.

Aasiial) oS 1SS0 9431 puar

iyl ¢Sl Loyl 2igad el (ipla cctidill g ki
Cabiaial ) laca¥!) A ydats 48 sheaall 286 (el
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BENG 9432 Advanced Solid State Physics

Crystal Structure, Reciprocal Lattice, Crystal
Binding and Elastic Constants, Crystal
Vibrations and Phonons, Free Electron Fermi
Gas, Energy Bands, Electric and Thermal
Conduction in Solids, Semiconductor Devices,
Fermi Surfaces and Metals, Optical Processes
and Excitons, Superconductivity, Dielectics and

Ferro-Electrics, Diamagnetism and
Paramagnetism, Ferromagnetism and
ntiferromagnetism, = Magnetic  Resonance,

Noncrystalline Solids.

Lasiiall Alall Alal) ol 9432 purd
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BENG 9433 Physics of Advanced
semiconductor and Its Devices

Deep Submicron and Nano MOSFETs, SOI,
Multi Gates Devices, BiICMOS, Hetero-Junction
BJTs, Carbon Nanotube Devices and Quantum-
Well and Wire Structures.

Ledailiiy daaitial) dlagal) oLl £l3b 9433 uaa
Oanall (e 435Sl A ililly Adpanll Aig ySaall it Lailasl)
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BENG 9434 Advanced Laser Physics

Mutual Interaction Between Intense Optical
Radiation and Gases, Density Matrix, Optical
Block Equations, Coherence Effects, Saturation
Spectroscopy, Optical Pumped Lasers,
Selected Topics in Advanced Laser Physics.

daaiial) 5ull) o li3d 9434 uaa
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BENG 9435 Advanced Topics in Engineering
Physics (2)

The department will select the course content
from the recent trends in physics according to
the student's research field of study.
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Course code Course Jo-aal) o8l ags
BENG 7421 | Analytical Mechanics (1) (1) Bl Sl | 7491 an
BENG 7422 | Fluid Mechanics sl Kl 7422 uxa
BENG 7423 | Elasticity and Plasticity Assalll 5 g sall 7423 uxa
BENG 7424 Introduction to Mechanical LSSl syl ‘5{2““3‘ 7424 s

Vibrations and Acoustics Gl geally
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BENG 7421 Analytical Mechanics (1)

Kinematics of rigid bodies in three

dimensionJil  space, Motion relative to

multiple moving reference frames, Kinetics of

rigid bodies in three dimensional space,

Principle of virtual work, Lagrangian

mechanics, Hamiltonian mechanics.

(1) dabdatl) SalSual) 7421 Gurd

el D e ladll 8 2iula)) Jlal) Kalas
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BENG 7422 Fluid Mechanics

The equation of continuity and boundary
Rate of
momentum, The equation of motion of a

conditions, change of linear
viscous fluid, The energy equation, Irrotational
motion, Pressure equation, Two dimensional

motion and stream function.

algal) Kailson 7422 (punt

Al AaeS s Jana cganll g pilly Ay painY) Aloles
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BENG 7423 Elasticity and Plasticity
Analysis of stress, Analysis of strain, Stress —
Axial

loading, Flexural loading, Two — dimensional

strain relations, loading, Torsional

elasto — static problems, Physical basis of

plastic deformation, Basic concepts of

plasticity, Applications to several engineering
problems.

Lgall) g Agyal) 7423 Lura

sleal) G B (Jlaiy! Jalaicalgal) Jalas
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BENG 7424
Vibrations and Acoustics

Introduction to Mechanical
Linear response of one and two degree of
freedom unbalance,
Vibration

motion, Vibrations in strings and bars, The

systems,  Rotating

isolation, Fundamentals of wave
acoustic wave equation, acoustic impedance,
Sound propagation, traveling wave solutions,
acoustic waves in pipes.

aligall § LSl afjfay) b Lasia 7424 (und
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Course code Course oAl 2s8al) ags
BENG 8421 | Analytical Mechanics (2) (2) aldasl) Kal<uall | 8421 (ura
BENG 8422 Adv§nced Dynamics of Rigid fsiiall ilal et“?y‘ Kois | 8422 Lo
Bodies
BENG 8423 | Mechanical Vibrations (1) (1) Aol cisiayl | 8423 Luxa
BENG 8424 | Theory of Elasticity dgyall dylay | 8424 Luxa
BENG 8425 | Mechanics of Viscous Fluids Al alsall KulSaa | 8425 (ura
BENG 8426 | Friction in Fluid Motion Sl A8 a8 ) | 8426 umn
BENG 8427 | Mechanical Vibrations (2) (2) Asaludl clylyiay) | 8427 Luxa
ics i Kailaal) 8 32080 Cile giaga
BENG 8420 | Advanced Topicsin 5 8420 _uaa
Engineering Mechanics (1) (1) dparil
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BENG 8421 Analytical Mechanics (2)
Variational principle and Lagrange’s equations,
Hamilton’s equations and Hamilton’s principle,

Hamilton’s canonical transformation,
Hamilton’s theorem, Lagrangian and
Hamiltonian formulation in continuous systems,
Dynamic stability and Lyapunov’'s dirtect
method.

(2) Apddat) \SlSaal) 8421 (ua
fasay osilels Y alae ilal cVoleay bl fase
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BENG 8422 Advanced Dynamics of Rigid Bodies
Kinematics of a rigid body in three dimensions,
Angular momentum of a rigid body in three
dimensions, Equations of motion of a rigid body
in three dimensions, Euler’s equations of
motion, Motion of a rigid body about a fixed
point, Rotation of a rigid body about a fixed
axis.

Aaaiial) Aiulal) alua¥) ualips 8422 (urr
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BENG 8423 Mechanical Vibrations (1)
Fundamentals of vibrations, Free vibrations of
single degree of freedom systems, Forced
vibrations of single degree of freedom systems
under harmonic excitation and periodic
excitation, Gyroscopic effect on rotating shafts,
Free and forced vibrations of multi degree of
freedom systems, Equations in matrix form ,
formulation and solution.

(1) Lsslsaal) ciiay) 8423 Lura
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BENG 8424 Theory of Elasticity

Tensor analysis, Equations of elasticity in
rectangular and curvilinear coordinates,
Problems of prismatic bars, Variational methods
and energy principles, Thermal stress problems.

Lgpall 4y a5 8424 (ura
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BENG 8425 Mechanics of Viscous Fluids

The role of viscosity in the dynamics of fluid
flow, The Navier-Stokes equations, low
Reynolds number behavior including lubrication
theory, percolation through porous media and
flow due to moving bodies, High Reynolds
number behavior including steady, unsteady,
and detached boundary layers jets, free shear
layers, and wakes. Phenomenological theories
of turbulent shear flows are introduced.

Al sl SsilSsa 8425 ura
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BENG 8426 Friction in Fluid Motion

Laminar viscous flow, Vortex dynamics, Flow in
boundary layers vicinity of flat and curved fixed
and rotary surfaces, Turbulence and flow in
turbulent boundary layers, The frictional
resistance to the body.

alsall dSa B ASiaY) 8426 (usa
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BENG 8427 Mechanical Vibrations (2)

Vibrations under general forcing conditions,
Exact and approximate methods for
determining the natural frequencies and mode
shapes of multi-degree of freedom systems,
Frequency functions and mode shapes of
continuous systems, Axial vibrations of
continuous beams, Torsional vibrations of
continuous beams, Bending vibrations of
Timoshinko beams, Wave propagation in solids.

(2) Asslsal) chizay) 8427 (ud
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BENG 8420 Advanced Topics in Engineering
Mechanics (1)
The department will select the course content
from the recent trends in engineering
mechanics according to the student's research
field of study.

(1) dotigh Sl B Badiia Ciloglaga 8420 (ura
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Course code Course oAl as8al) ags

BENG 9421 | Theory of Plates N Ak | 942] Luea
BENG 9422 Theory of shells sl Ay yla 9422 =
BENG 9423 Magneto Fluid Dynamics Lndalinal) ad)gall Saalin 9423 Lu=a
BENG 9424 Space Mechanics ¢ Laadll SulSaa 9424 uxa
T vty so N R
BENG 9420 é:;?nneceer?n;ol\ljli;zri\r;nics (2) B "?m‘(;“)_'m 9420 Guna
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BENG 9421 Theory of Plates

Analysis of bending, Buckling and vibrations of
plates, Slabs and membranes, Equations in
curvilinear coordinates, Complex variable
method, Variational principle and approximate
methods of analysis, Linear and nonlinear
behavior, Anisotropic and non-homogeneous
plates, Thermal stress problems.

o) A5 9421 (usa
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BENG 9422 Theory of shells

Thin shells, Cylindrical shells, Shells having the
form of a surface of revolution, Shells of double
curvature, Variational methods and energy
principles, Various approximate methods of
analysis, Buckling and vibrations, Thermal stress
problems, Nonlinear theory.

sl Ay a5 9422 Lyumn
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BENG 9423 Magneto Fluid Dynamics

Basic equations for a conducting fluid in the
presence of magnetic fields, Conservation of
mass ,momentum and energy, hydro -magnetic
flow for viscous and incompressible fluid,
Magneto fluid wave propagation.

Lhlial) adlgall Saalizs 9423 Lura
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BENG 9424 Space Mechanics

Review of orbital mechanics, advanced rigid
body dynamics, Dynamics of interconnected
rigid bodies, Dynamic stability, Routh - hurwitz
stability criterion, Lyapunov stability theories
and methods, Gravity gradient torque and its
applications in space mechanics, Satellite
dynamics and stability.

g Laadl) 131850 9424 (s

ameall Zasiiall 1Salipall dpylaall Slaall e danlye
Db cidagall Zinlall aluad) 1Sl ¢ioulal
by b OLE Fig s Gisly Hlixa ¢ Salinal)
o Ailindais aladl Jlasa) 2 1533) ¢ sislalll &Y
e liall HLaY1 iy Saalins o Liadl) 1S5l
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BENG 9425 Nonlinear and Random Mechanical
Vibrations

Free and forced vibrations of mechanical
systems with nonlinear restoring forces. Self
excited mechanical vibrations and nonlinear
vibrations of multi-degree of freedom
mechanical systems, Nonlinear vibrations of
bounded continuous media, random excitation
and random response, Random vibrations of
mechanical systems and structures, Failure of
materials under random vibrations.

dpilgdal) g dghd yall AlGal) CfiaY) 9425 (una
G ) Al Al dgpually ) cllzaY)

113 3 lieal) ASalSad) clylzay) cdaad il salai)
Gl @l AL Al hadll ye CilFaY)s
Aaiall Lol dahaall yie cuilzay) daasiall 4yl
ChY) (A pdall dlaiuY)s A8 sdall 3L 32 ganl)
cant Mgall el (ASulKad) dadaily e LaDI Al siall
L Hpdall chlay) il

BENG 9420 Advanced Topics in Engineering
Mechanics (2)
The department will select the course content
from the recent trends in engineering
mechanics according to the student's research
field of study.

(2) Apigh SilSal) & Badiia cile guaga 9420 (ura
Gl Jlae aady ey Gpigll 1SalSaall g8 aal 8 250al)
Lallall
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ot | G e ot | et | (bt | it gl o9l iy 0 . 9

<) ha Course
C 1) dal) o
L code ourse o8l 28l 4y
- CENG 7411 | Structural Analysis Programs Sy Jdail) malyy | 7411 a8
Advanced Technology of — .
- 2l 203l 2sa Ll 55
CENG 7421 Construction Materials hn 2l Slsa Lol | 7421 2
Advanced Reinforced
_ 1 - e - ...L& . 74 1
CENG 7451 | . te (1) (1) dasiio aluoe Biluya | 7451 208
- CENG 7461 | APPlied Geotechnical Rl L g At | 7461 e
Engineering
i -l Agial) il gLl
_ CENG 7471 | Advanced Behavior and il piiall ppeailly Al | o
Design of Steel Structures el
- CENG 7412 | Advanced Structural Analysis pdie SLE) Jalas | 7412 28
Repair and Strengthening of . - .
- Lo Al caliagd) X Y
CENG 7422 Concrete Structures bl ey e | 7422 e
Prestressed Concrete ' ' .
- ) dgyla Al adl colindd)
CENG 7452 Structures Mga!) Ayl diluyal 7452 rea
3 CENG 7462 Adv.amcec.i Foundations (1) nsiiall L8 i | 7462 208
Engineering (1)
- CENG 7401 | Structural Diploma Project Aslay) duxigll sl gy pia | 7401 2ea

Cutatel§ i e e Gt | Gt iR (bt | ooty 09l iy g0 ¥

iy sha )
) Course Course i) Al ags
Lhya code
- BENG 7454 | Probability and Statistics elaaly Vil | 7454 Luna
- CENG 7491 | Sanitary Chemistry s cbaS | 7491 2aa
B CENG 7492 Environmental Pollution il Gl b oSail | 7492 saa
Control
Environmental Legislation . .
- s ey 5 3510)
CENG 7493 | '/ Management A Clegylispylal | 7493 s
- CENG 7494 | Water Supply and Treatment il sl oY) dwnia | 7494 2
icrobi Capalls oluall oastsng Sua
B CENG 7495 Microbiology of Water and s > 7495 v
Wastewater |
- CENG 7496 | Solid Waste Management Alall sl 3yls) | 7496 2ea
Wastewater Collection and
- ) 3 | olia dallaa 3
CENG 7497 Treatment @A &_9‘)‘4} 2 > 9 Adand 7497 Aad
- CENG 7498 | Public Health Engineering el i all dina | 7498 2
- CENG 7402 | S2nitary Engineering and Atully Ll Aanigl) asb gyt | 7402 sen

Environmental Project
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du il
<l ia Course
241) Sal) 3
o code Course -8l 2o8al) 3
. . o . :L\.\AA“ :‘.ul . ‘ . :’\_A N "’L{: .
3 CENG 8400 Adv.ance(.j Topics in Civil - igll 4 deiie Cile guia ga 8400 b
Engineering (1) (1)
- CENG 8401 | Estimating and Tendering e Uaall sl Callall s 8401 2ea
Planning and Controlling of . .
- Al cale gyl )y g Jaadadls RPYY
CENG 8402 Construction Projects - Ao e = 8402
- CENG 8403 | Construction Economics il albalad) | 8403 2
3 CENG 8411 Advanced St_ructural Analysis sl o LY) iy a3 | 8411 2an
and Mechanics
- CENG 8412 | Structural Dynamics Gl Laay) Kaaliny | 8412 2ea
Introduction to Finite X
- 3a3a4ll Liel) 43 PPRRY
CENG 8413 Elements Method 2 alial) 48yl danria | 8413 raa
- CENG 8414 | Theory of Elasticity dgyall dplai | 8414 rea
Introduction to Earth k . -
8412 s | CENG 8415 | | ocucton toartnquake I3 Lnigd Aesie | 8415 208
Engineering
- CENG 841 | Concrete for Special falall il sl | 8421 sea
Applications
- CENG 8422 | Fiber Reinforced Polymers VL dalial) cilpad sl | 8422 aar
Advanced Methods for . .
e Xig ave il daadiall (3 k)
- CENG 8423 | Repair and Strengthening of S e 8423 18
Structures bl
- CENG 8431 | Surveying Geodesy dowdgpall daliddl | 8431 2
3 CENG 8432 Processmg and Adjustment Taload) Sla ) Laniay dallee | 8432 ses
of Surveying Measurements
- CENG 8433 | Positioning Systems adlsall paas olas | 8433 saa
Topographic - . .
- ) | ) A lisall
CENG 8434 Photogrammetric Surveying bt sl dpppatl) da 8434 saa
- CENG 8435 | Land Information Systems Taca V1 il sladll ali | 8435
- CENG 8436 | Principles of Remote Sensing 2 oo ey abulld | 8436 aa
- CENG 8441 | Advanced Water Structures 4aiiall agilal cliidl | 8441 2ea
- CENG 8442 | Advanced Hydrology aadtiall Laglg uell | 8442 rea
bl BlaYs asand) duvia
3 CENG 8443 Advanced Dams, Tunnels s s 35 R443 1
and Barrages dariial)
3 CENG 8444 Advanced Irrigation and il Cipally sl s | 8444 1aa

Drainage Engineering
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<)) 8 Course
24l Sl
Lt code Course -l il aes
- CENG 8445 | Advanced Hydraulics Al Sl Huell | 8445 s
Advanced Fluid Mechanics
_ Alanlat o 4adtiall 28l sall KK .
CENG 8446 and Applications ettty 4 ol Sl | 8346 20
- CENG 8451 | Special Concrete Structures ik duluyd cline | 8451 xa
- CENG 8452 | Concrete Bridges il Al Sl | 8452 aaa
B CENG 8453 Advanced Reinforced (2) o fnlecs Lk | 8453 2an
Concrete (2)
Advanced Geotechnical i e
CENG 8461 Engineering (1) (1) desiie dufigin duria | 8461 2
- | ceng 46 | Advanced Foundations (2) sl LY Zuva | 8462 2ot
Engineering (2)
Tunnels and Underground .
- A cad Glinalg glavy)
CENG 8463 Structures syl caad clanaly 3l | 8463 e
- CENG 8464 | 2°! Dynamics and Ll ) Salio | 8464 2aa
Foundations
- CENG 8465 | Soil Hydraulics Aol Sdgna | 8465 aea
- CENG 8471 | Special Steel Structures Aalal) Laedl clindl | 8471 aaa
- Al dsanal) il dada
B CENG 8472 Computer Modeling of Steel - 24 I 472 vua
Structures N
- CENG 8473 | Steel Bridges (1) (1) Asaadl WS | 8473 2aa
. N . Q~:~. Aﬂ\ 3 \ " ..‘
B CENG 8474 Plastic Analysis and Design Laiall Galll pansilly Jolal 8474 v
of Steel Structures Liandll
Seismic Behavior of Steel .
_ el calinadl | 50 @l Ll
CENG 8475 | Aanall cliiall Q55N ol | 8475 sea
B CENG 8481 ;?;::Ical Engineering for LI i il clasYl | 8481 sar
- CENG 8482 | Transportation Engineering Jall s | 8482 a
- CENG 8483 | Traffic Engineering oyl daia | 8483 aea
Geometric Design of .
— \ - . ‘ ..‘
CENG 8484 Highways Fagpndl Byl antigh asesill | 8484 2
Structural Design of " .
(R ALY ]
Bitumenous Materials and i
- i 5 dsisasdiall sl
CENG 8486 Their Mixes Llall g e il Afgall | 8486 28
CENG 8487 | Airports Engineering Ghladl) daxa | 8487 aaa
- CENG 8491 | Environmental Chemistry A eleS | 8491 2ea
- CENG 8492 | Water Treatment il ole dallas | 8492 2ea
- CENG 8493 | Wastewater Treatm Coypall sl dallaa | 8493 2aa
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<) 8 Course
24l Sal) o
Lt code Course -l il aes
- CENG 8494 | Sewage Sludge Treatment sleadl dallas | 8494 2ar
Environmental Projects . . .
- L) Cle g il Jardig 510
CENG 8495 Management and Operation fall wlegpfall Jasi; ) | 8495 2
Industrial Wastewater .
- Liall s ) olie dallea
CENG 8496 Treatment < Caypall olia 45 8496 22
- CENG 8497 | Solid Waste Management Alall clalsall 3yls) | 8497 aea
Cipeally sl S Andes
CENG 8498 Water and Was’Fewater 498 sen
Network Modeling ~al
CENG 8499 | /ater Desalination oLl Fulat Lagl i | 8499 saa

Technology
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P Course
2al) Sal)
A code Course ol ohall aes
e in Civi Ainall Leodighl 3 dasiie il gu
3 CENG 9400 Adv.ance(.j Topics in Civil & #2210 0400 2e
Engineering (2) (2)
Quality and Safety .
- SeYlg 3 | 3,03 RPY.Y
CENG 9401 Management OWls sasal) 50 | 9401
- CENG 9402 | Construction Equipment 2l Glaza | 9402 22
3 CENG 9403 Environment _Management i) delia 5301 5 | 9403 2eb
for Construction Industry -
8413 xa | CENG 9411 | Finite Elements Method 3a0aall yaliall 45yl [ 9411 2ea
- CENG 9412 | Boundary Elements Method Lagaall yaliall iyl | 9412 2ea
8415 xa | CENG 9413 | Seismic Structural Analysis Glelad 55 Jalasill | 9413 aaa
- CENG 9414 | Reliability of Structures clawd) ol Glea | 9414 2aa
- CENG 9421 | Materials Science Agall ale | 9421 2ea
- CENG 9422 | Concrete Durabilty Al Al ddaad | 9422 aaa
- CENG 9423 | Composite Materials LS)all lsall | 9423 e
- CENG 9431 | Digital Mapping Technology Jaad)ll LAl Lagei<s | 9431 aaa
B CENG 9432 App|IC6?tI0nS of Astronomy in Aalid) bl ik | 9432 s
Surveying
Geographical Information ey el clegled) ol
- CENG 9433 | Systems and Remote 9433 aea
Sensing o
3 CENG 9441 Adv_ance(_j Ground Water Fastiall 4 pa) ool i | 9441 s
Engineering
Advanced Measurements i :
- daadial) o plaally uliall 35eal
CENG 9442 Equipments and Calibration i ilaally Gl Beal | 9442 2
Advanced Maintenance of ol e Aaniial) Al
- CENG 9443 | Irrigation and Drainage ) ) 0443 raa
Networks —ipally
Non-Linear Analysis of . .
- Aaliadl Asluyd AU Al
CENG 9451 Reinforced Concrete sl Rl il | 9451 e
- CENG 9452 | Shell Concrete Structures 3,5 Anle)dl)l claidl | 9452 s
- CENG 9461 | Rock Mechanics il KalSw | 9461 2
8461 s | CENG 9462 | Advanced Geotechnical (2) Rotkie A Ausia | 9462 208
Engineering (2)
B CENG 9463 Geotechnical Earthquake L) SV s | 9463 e

Engineering
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<hAs | Course
2al) Sal)
A code Course -l il aes
- CENG 9471 | Stability of Steel Structures dpamal) clind) s | 9471 e
8473 xa | CENG 9472 | Steel Bridges (2) (2) Al LS | 9472 2ea
3 CENG 9473 Optimization of Steel Tl oLt L | 9473 s
Structures
- CENG 94g1 | Advanced Airport el il itia | 9481 2e
Engineering
3 CENG 9482 Road Co_nstructlon k) s clslas) | 9482 saa
Economics
Advanced Transportation .
- Adial) Iy Jaall X
CENG 9483 and Traffic Engineering ¢ Dsplly Jill duia [ 9483 20
B CENG 9491 Advanced Studies for Solid ALl i Lasiie Ly | 9491 e
Wastes i
3 CENG 9492 Advanced Sewage Sludge fesiial sleal) Aallee | 9492 e
Treatment
- CENG 9493 | Water Reuse oLl alaaiul sale) | 9493 aaa
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CENG 7411 Structural Analysis Programs

Applications on using modern mathematical
packages, such as Matlab and Mathematica, for
structural analysis of practical problems -
Applications on using recent commercial
structural analysis software packages, such as
SAP 2000, and using advanced research
packages, such as Opensees and Drain, to
analyze practical structural problems.

VAR A 7 § QN
il 2ol alal) sl el lasid e iyl
sl ol pladial e i — dglee 35L3) Flass
Fsiiall Aiad) el Alasid — Laal) salall Ly

Aglen) ALY Jileadl Jidail 53l

CENG 7421 Advanced Technology of
Construction Materials

Basic properties of construction materials -
Types of construction materials - Concrete for
special applications - Concrete admixtures -
Durability of concrete - Fire effect on concrete -
Corrosion of steel reinforcement and protection
methods - Fiber reinforced polymers - Methods
for quality control and quality assurance of
concrete.

dadiial) anddl) Mg LagleiSs 7421 aaa
Al — ) dse g1l — ) dsal sl Galsall
= Aalual) ddeat — Alall clilen) — dalal) i)

by el (la JSE - Aluall e Gpall il
asliy hasca cudlid — GLIVL dalid) clyad o) — aslea))
ML&);“B.J);

CENG 7451 Advanced Reinforced Concrete (1)

Introduction - Comparison of different methods
for design of sections by: limit states, and
working stress methods - Design of R.C.
structures using strut and tie method - Shear
and torsion - Yield line theory - Ductility of R.C.
sections - Plastic analysis and design of R.C.
beams and redistribution of moments

(1) dasiia dadwa Lilwd 7451 2aa

Ayl Al ydl) GleUadl) aveai Gyl (g 43)lie — deaie
Gleladll areat = Juadal) Gilalga) dpyhay gaall @V
Gleladll aaat = Al e lall  Aay ke dule Al
oSl baghad dgplas = o 1By il A prall Al A
O el - Al pall cile Uasll A ghaadl) — B0l
e el g salely Aabudll el

CENG 7461 Applied Geotechnical Engineering
Site investigation — Field testing — Foundation
Selection — Strutted excavations — Introduction
to soil reinforcement — Dewatering in civil
engineering projects — Ground improvement —
Soil grouting — Preloading and vertical drainage
— Problematic Soil — Braced excavation.

Ll A ga Auwtin 7461 2aa
Daall = Gl ladl) = dglial) chlaay) - el sl
8ol 73 dlael = A5l mlis d dadie = asedll
— L5 s = Al Cpend - Aol duaigd) Cile gy
Sl = Al G5l = bl Capealls Gasall Jpenil

.z 2l
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CENG 7471 Advanced Behavior and Design of
Steel Structures

Structural behavior and design of steel
structures members: axially loaded columns,
beams subjected to flexural loading and beams
subjected to torsional moment - Design codes
of steel structures - Egyptian code of practice -

Structural behavior and design of steel
connections: welded connections — High-
strength  bolted connections —  Special

connections.

Al calidall adiial) asanailly doladl 7471 2a2
saee Y raliall clinall jualial praaills sy ol gl
—eling) Jlaa A ) il yalll =g ysnn Joal iyl
Cliiall araai Cla€ = I agial A all @yl

— Apaeall clind) dittg araail (gyead) 36U — dided)
rlall cliasa) cagl sl ALy ¢l

— Logladl lle bl CMa s —dasalall cDLa )
alall clasl

CENG 7412 Advanced Structural Analysis
Matrix analysis of structures: Stiffness method
for beams, Plane and space frames, Plane and
space trusses and grids - Introduction to plastic
analysis of structures.

adiia L&) Judat 7412 2ea

ST 335K Ayl 1l gl aladinly cileLiaY) Jilas
Aadie — ClSullly e lplls A gl Sligllaadly Y
cealaiall alll Judasll

CENG 7422 Repair and Strengthening of
Concrete Structures

Types and reasons of concrete structures defect
- Assessment of reinforced concrete structures -
Materials used for repair and strengthening -
Techniques for repair and strengthening of
reinforced concrete elements.

Al Al eliiall ae sig asasi 7422 1aa

clinall o= Al Al il Gl Gl 1
asas il = sy asail) dge = dalual dslual
dalud) Ll Al eabiall ae s

CENG 7452 Prestressed Concrete Structures

General concepts and methods of pre-stressing
- Pre-stressed losses- Ultimate strength - Shear,
bond, torsion and bearing - Serviceability -
Continuous beams - Special structural elements.

Agay) Alilu Lilual) alada) 7452 s

— alga¥ 58 8 8l — aleaVl gi LELI Gy aladll
Laglia = leal¥l dnly Al ,all cileUadll 5 gl daladll
praa = Joall s = SIS bl o515 il
Aalall ALY jealial) apanad — 5 el S

CENG 7462 Advanced Foundations

Engineering (1)
Foundations on problematic soils — Piles under
lateral loading underpinning — Shallow and
deep foundation subjected to tension — Tunnels
— Special foundations (plate forms — oil tanks —
machine foundations).

(1) Aasiiall cilula) Ausia 7462 2aa

Jaanil diayaall Gulsall = duaal) A5l e by
Agenlls Apndand) bl = Gl 23 - ala
daa))) dals alulul = Gl -2l A )
(sl bl — cll Glha — dgad) claidly
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CENG 7401 Structural Diploma Project

Study one or more problems in one of the fields
of structural engineering (Theory of structures —
Engineering and technology of materials — RC
structures — Steel structures — Geotechnical
engineering and foundations). The student —
single or in group- investigates the project
subject analytically and/or numerically and/or
experimentally under the supervision of staff
member(s). The student(s) should prepare and
present periodical and final reports, and also
prepare and present a final demonstration of
the project.

Aliay) duaigl asl £95da 7401 2a2

Aplay) dungdl Vs aal 8 ST ) A Al
il = dsall L gl 5i€ 5 i — e Liay) 4,la)
A5l A A — alal) clindl — dale Al

shal Glesens o san o (il S oy L (@lula)y
Gt g pdall g gl dlana Sl 5 Al i/ 5 Aabilas Al
O e gyl A slimel e ST e il
aaadig slacly ddlayl  Adiledy dyyen oyl anadiy dlac)
gapiall Sl (g

BENG 7454 Probability and Statistics

Random variables and their distributions -
Independence - Moments and moments
generating functions - Conditional probability -
Estimation theory - testing of hypotheses -
Regression and correlation.

LAYy slasy) b 7454 Car
dlsalls agsadl = PG = Leilagysis Al sdall Sl prial)
Jlas) — e Ak = dapdll Jlaiay) — agsall a0l

LYyl = g Al

CENG 7491 Sanitary Chemistry

Basic concept of water chemistry - Water cycle -
Types of water pollutions - Water quality and
methods of measurements - Design of water
quality measurement program - Physiological
and physical properties such as: pH, hardness,
nitrogen, phosphorus, phosphate, sulfate,
chlorides, dissolved oxygen, chlorine, iron and
manganese.

Laia plasS 7491 2aa

~ Lz oladll alias — oluall slasS 8 Ll aaaladl)
Basa (b oSaill Gyl — Aelgly aglil) Aaps — oluall sy
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CENG 7492 Environmental Pollution Control

Introduction - Main parameters of environment
impacts analysis - Goals of EIA - Methods of EIA
- Environmental impacts of the projects on
human, animals, plants, birds and rest of
environment components - Environmental
impacts of the projects during and after
construction -  Environment  monitoring
networks for pollution control - Systems of
collection samples: soil samples, water samples
and air samples - Types of technology used to
control environmental pollution - Water
pollution control - Air pollution control - Soil
pollution control - Solid waste pollution control.

il &gl g asal) 7492 s

Wl €as Sl Y il Al Glaaaall = e
s = Sl Y aad Galaal - EIA 23 el jal)
elsel) Cagli = Al Cugli — sluall gl tddlyal il aia)l
Glye — obull e — A5l Glie + Glial) pen oo -
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CENG 7493 Environmental Legislation and
Management

Definition OF environmental management -
Multiple environmental management systems -
Environmental plans - Quality management of
water, air, soil, solid waste and others -
Environmental legislation - Policy and guidelines
in Egypt: Law 48 for protection of water planes -
Law 93 for protection of water networks and
sewage plants - Law 4 years 94 to protect the
environment and others.

Aiy Glag g 5)d) 7493 aar

Laball — saaial) Al 5lay) akas — Al 58yl Caypen
i) g Al 5 elsellyaludd) o JS Bagn 5y — Al
EA 058t pae A Al Glbgpill - ey dlall
Al Qlaad Y el - Wl Gladaadl dlaal
Ll Llaad ¢ Al € Hold - sl Capall Gllasag
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CENG 7494 Water Supply and Treatment

Water demand - Water resources: ground
water, surface water and rain - Collection work
- Water treatment: coagulation, flocculation,
sedimentation, filtration and disinfection -
Water storage - Distribustion systems: water
networks, water tangs and pump stations.

) oliay AaaY) Luia 7494 2ar

Ldgall olualls sluadl palae — dgldl clalia¥) s
= sl gaead Jueel = UadY) sy dadandl oludlly
il 5 maliilly Cannilly g silly iall 2 ooluall dnlles
Gilba 5 lglialey GG tapsl) Jleel = oba) (33
el Sllasag ol

CENG 7495 Microbiology of Water and
Wastewater

Major groups of micro organisms and its
importance - Bacteria and Its role in sewage
treatment -  Bacterial physiology and
metabolism including growth requirements -
Action of micro organisms especially bacteria on
different substrates - Pollution of water by
different microbes and its effect - Value and
significance of the bacteriological examination -
Factors that Influence bacteria in water -
Indication of water pollution by bacteria -
Different microbial indicators of water pollution
and Its detection - Water borne diseases.

e>all Cipally sball aslsng S 7495 e

488 S ¢ 153 — sluall L gl g e sy Lpan)
Al Gl Gl e Caneaill — e a)lall gLl
sladd) gl — AL culalaal) dallae 8 Leaaly Lyl —
pliall gl (b e — apiliy Adlisall s Sually
sbiall sl (e AR Giahel) — Al il Saally
LAdiaa) Gl Saally

CENG 7496 Solid Waste Management

Sources of solid waste - Solid waste
classification - The negative impacts of solid
waste on environment and public health - Solid
waste collection methods - Methods of final
disposal - Recycling and reuse of solid waste.

dlall wlitial 3508 7496 e

- Alal aldad) canay - Adall il jalaa
— dalal) daally Al e ddal calalaal i) e it
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CENG 7497 Wastewater Collection and
Treatment

Wastewater sources and flow rates -
Wastewater characteristics - Sanitary sewer -
Pump station- Headworks and preliminary
treatment - Primary treatment - Secondary
treatment by suspended growth biological
processes - Secondary treatment by attached
growth biological processes - Tertiary treatment

) Gipal) ol dallaag arand 7497 2aa

Gl paill Qluay QLS ppast — bl claliall jaleas
Al Jel = ad)l) clhae - gpeadl) @lSus -
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CENG 7498 Public Health Engineering

Duties of environmental engineer and its role in
protecting the environment - Impurities and
pathogones that cause water borne diseases -
Wastewater pollution - Impact of sanitation
projects on public health - Laws and guidelines
regulating the disposal of liquid wastes.

dalad) daall duaia 7498 Laa

GOl — ) dgles (B 0)53y aall gl Sl
kel ol el il (ialyad dssmaal) AEAN iy Sualls
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CENG 7402 Sanitary and Environmental
Project Engineering

Study one or more problems in one of the fields
of sanitary and environmental engineering. The
student —single or in group- investigates the
project subject analytically and/or numerically
and/or experimentally under the supervision of
staff member(s). The student(s) should prepare
and present periodical and final reports, and
also prepare and present a final demonstration
of the project.

Aialy Lynea) sl g 5dia 7402 201

Ll duxigll <Nl ol 80 ST ) A Al
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CENG 8400 Advanced Topics in Civil
Engineering (1)

The department will select the course content

from the recent trends in civil engineering

according to the student's research field of

study.
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CENG 8401 Estimating and Tendering

Approximate and detailed Methods of Cost
Estimation and its uses - Total Cost Elements-

Arrangements for Estimating Process -
Preparation of Method Statement - Estimating
Direct Cost- Estimating Indirect Cost -

Estimating Cost - Time Contract - Mark-Up
Elements - Estimating Risk Allowance -
Estimating Financial Charges- Estimating Profit
Allowance - Pricing Policies- Related Topics.
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CENG 8402 Planning and Controlling of
Construction Projects

Planning - Various Methods of Preparing Time
Schedules of Construction Projects (Activity-On-
Arrow Networks - Activity-On-Node Networks -
Time-Scaled Diagrams - Bar Charts) - Allocation
of Resources - Scheduling of Repetitive
Construction works - Shortening Contract
Duration - Contract Cash Flow - Construction
Progress Control (Updating - Cost Control -
Delays and Work Changes Evaluation) -
Commercial Software.
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CENG 8403 Construction Economics

Concepts of Economic- Investment Calculations-
Various Methods for Economic Comparison-
Optimization of the use assets - Sensitivity
Analysis - Inflation - Applications in the
construction field.
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CENG 8411 Advanced Structural Analysis and
Mechanics

Review of stiffness matrix analysis - Stiffness
matrix with shear deformations: Space frames-
curved beams-shear center and unsymmetrical
bending - Beams on elastic foundations -
Nonlinear structural analysis: introduction-
geometric nonlinearities for trusses - geometric
stiffness matrix for frames - P-Delta effect -
stability functions - material nonlinearity -
Applications on plastic analysis of beams and
frames - Theories of failure - 2D and 3D stress-
strain relationships - Theory of plates - Yield line
analysis method of slabs - Elementary theory of
shells.

B adiiall cule LASY) \SlGaag Jalas 8411 2ar

Ashias B Adghiae aladinly Jddaill 43kl daalye
— Aeldl ahly) - el cBsE el 3l
- Sl e el palll K5 — duaiall Gesl)
Sy Jdail-die bl e 5355 el Sl

Agiin — Glglleall diunigl Ll — deaie £ JadM)
Apsaall sll LYl il - U dpwag 83K
= Asall palsd e Asslll AdaB) — hEuy) Jiss -
Glphs — @byl @Sl palll Jail) e Gyl

oimall 2 JiiYls dea) Gn Bl - L)

Sl gpamdll agha diyhy #Is0) dpks — ¢l

Ll paall Al dgylal) — el

CENG 8412 Structural Dynamics

Equations of motion and dynamic equilibrium of
structures - Dynamic response of single degree of
freedom structural systems: free vibration -
damping effect -harmonic-periodic and pulse
loads - Dynamic loading due earthquake ground
motions - Introduction to behavior of inelastic
structures - Generalized single-degree-of-
freedom structural systems - Numerical methods
for solving the equation of motion - Dynamic
response of multi-degree-of-freedom structural
systems: free vibration-natural vibration periods-
natural mode shapes of vibration-Ritz vectors -
forced vibrations - Damping modeling in
structures - Modal analysis method - Time-history
analysis method - Approximate analysis methods
- Random vibrations - Introduction to finite
element method for solving dynamic problems of
structures space trusses-and grids - Introduction
to plastic analysis of structures.
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CENG 8413 Introduction to Finite Elements
Method

Mathematical models of continuous systems:
differential formulation - Variation formulation -
Formulation of the displacement — Based finite
element method: General derivation of finite

element equilibrium equations - General
coordinate models for specific problem (one
dimensional element - Plane stress/strain

elements) - Lumping of structural properties and
loads - Calculation of stresses and assessment of
error - Isoparametric formulation of bar Element
- Formulation of isoparametric continuous
elements: quadrilateral and triangular elements -
Formulation of structural elements: beams -
axisymmetric and plate bending elements -
Numerical integration: Gauss formula (one
dimension integration) - Integration in two and
three dimensions -Appropriate order of
numerical integration.
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CENG 8414 Theory of Elasticity

Analysis of stress - Analysis of strain - Constitutive
relations - Energy theorems - Boundary value
problems - Variational solutions: Ritz and
Galerkine methods - Plane stress and plane strain
problems - General applications: tension-flexure
and torsion of beams-retaining walls and dams -
Yield criteria - Nonlinear relations between stress
and strain.
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CENG 8415 Introduction to Earthquake
Engineering

An introduction to the multi-disciplinary field of
earthquake engineering - Ground motion
characteristics - Plate tectonics - Seismic waves —
Faults - Intensity measures - Measurements of
ground motion - Deterministic seismic hazard
analysis - Introduction to probabilistic seismic
hazard analysis and seismic maps - Concept of
response spectrum - Brief overview of
performance-based earthquake-resistant design
in recent local and international seismic
provisions and codes.
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CENG 8421 Concrete for Special Applications
High strength concrete - Mass concrete -
Lightweight concrete - Concrete for nuclear
structures - Fiber concrete - Polymer concrete -
High performance concrete - Self compacting
concrete - Concrete in hot environments -
Concrete under water-Concrete for tunnel lining -
Concrete for

Polymer-modified concrete -

architectural purposes.
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CENG 8422 Fiber Reinforced Polymers

Constituents of fiber - Reinforced polymers (FRP)
- Applications of FRP in construction fields -
Design concepts - Properties of FRP - Shipping;
storage and packing — Inspection, evaluation and
acceptance - Durability of FRP - Protection
methods - Repair and strengthening of concrete
structures using FRP - Design of concrete

structures reinforced by FRP re-bars.
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CENG 8423 Advanced Methods for Repair and
Strengthening of Structures

General considerations and definitions (repair-
rehabilitation - Strengthening — Protection -
maintenance) - Material used for repair and
strengthening - Advanced methods for repair and
Bond
repair/strengthening materials

strengthening - between

and element
surface — Design, construction and quality control
Practical

of repair/strengthening works -

aplications.
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CENG 8431 Surveying Geodesy

Gravity  field Measurements - Geoid
determination and methods for geodetic
positioning - The gravity field and the geoid in
science and engineering. Elements from potential
theory - Vector calculus- Gauss divergence -
Green's theorems - Boundary value problems -
The normal field.Gravimetry. Gravity reductions
— lIsostasy - Geoid determination - Stokes's
formula - Combination methods - Vertical
positioning and height systems - Fundamentals of
Earth's figure and gravity field estimation using
perturbations of orbits of satellites and planets -
Principle and applications of satellite gravimetry
and satellite altimetry - Earth dynamic motion -
Crustal movements  measurements  and
topographic sea surface observations.
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CENG 8432 Processing and Adjustment of
Surveying Measurements

Spatial statistical modeling - Modeling of
extreme values - Multivariate analysis -
Reliability theory and survival analysis - Statistical
quality control -Least squares method:
Parametric - Condition and combined cases -
Problem formulation and solution: Theory of
errors and adjustment of observations - Analysis
of trend - Problems with a priori knowledge of
the parameters - Step by step methods -
Equential solution methods - Summation of
normals - Introduction to Kalman filtering -
Introduction to univariate and multivariate
statistical testing applied to Geomatic.
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CENG 8433 Positioning Systems

Basic idea of positioning by satellites - Satellite
orbital space geometry - Satellite coordinates and
associated transformations - Review of different
satellite positioning system - Description of GPS
system - Types of GPS observations - GPS error
analysis - GPS alternative solutions and
adjustment - GPS application in surveying and
geodesy.
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CENG 8434 Topographic Photogrammetric
Surveying

Geometry of air photographs - Classical methods
of photogrammetric mapping - Derivation of
height from parallax — Flight planning — Cameras
— processing - Plotting instruments - Analog
aerial.
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CENG 8435 Land Information Systems

Information systems (features- administration-
decision) - Geoinformation systems (GIS) -
Processing (classification - transformation-
programming) - Data input and data output
format and management (traditional filing
systems- architectural of data base systems-
standard and non standard approaches) -
Distributed systems (computer networks - data
communication technology) - Projects selection -
Design and implementation.
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CENG 8436 Principles of Remote Sensing

Fundamentals consideration - Electromagnetic
energy - Electromagnetic spectrum - Image
characteristic - Vsion- Sources of remote sensing
information - Aerial photography - Interactions
between light and matter - Characteristic of
aerial photographs - Black and white
photography- infra red color photography -
Spectral reflectance - Multi spectral photography
and imagery - Other remote sensing - Thermal
infra red imagery - RADAR imagery - Digital image
processing - Information extraction - Strategy and
hardware for image processing - Applications in
civil engineering.
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CENG 8441 Advanced Water Structures

Concepts of design - Design requirement -
Design of barrages, locks and dams - Design of
pump stations - Design of water tunnels -
Details of joints - Introduction of using finite
element program for the analysis of water
structures.
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CENG 8442 Advanced Hydrology

Introduction - Weather and hydrology-
Precipitation - Stream flow - Evaporation-
Transpiration - Subsurface water - Stream flow
hydrograph - Relation between Precipitation
and runoff - Hydrologic and hydraulic routing.
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CENG 8443 Advanced Dams, Tunnels and
Barrages

Introduction - New aspects of design -
Advanced analysis of seepage and reduction
measures - Determination of slope stability -
Advanced design of barrages and its different
components - Advanced design for dams and
water tunnel - Advanced usage of water tunnel.
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CENG 8444 Advanced Irrigation and Drainage
Engineering

Introduction - The irrigation requirements-
surface irrigation systems - Field measurements
techniques - Evaluation of field system -
Operation of surface irrigation system -
Fundamentals of surface irrigation hydraulics -
Sprinkler irrigation - Drip irrigation - Subsurface
irrigation.
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CENG 8445 Advanced Hydraulics

Revision of open channel flow - Conservation
lows of mass - Momentum and specific energy
concept - Flow resistance in channels - Rapidly
varied flow - Hydraulic of stilling basin - Flow
through bridge pier and culvert - Unsteady flow
in open channels.
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CENG 8446 Advanced Fluid Mechanics and
Applications

Introduction - New in fluid motion-Conservation

of mass - Advanced dynamic of non viscous fluid

motion - Friction loss in pipes - Flow through

pipes -

Advanced computational fluid mechanics.

Design of water supply systems -
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CENG 8451 Special Concrete Structures

Prefabricated buildings - Masonary structures -
Repair and strengthening of R.C. structures -
Serviceability of R.C. structures - Towers.
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CENG 8452 Concrete Bridges

Introduction: Specifications, classification,
Components & Construction methods - Design
loads - Design considerations - Analysis: Different
methods and approaches - Design of R.C. sections
and elements - Design of pre-stressed bridges.
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CENG 8453 Advanced Reinforced
Concrete (2)

Using strip method for the design of irregular R.C
slabs — Design and detailing of beam-column
connection under various loads - Interaction
diagrams for R.C. sections — Design of braced and
unbraced slender columns - (P-A) effect —
Structural considerations for modeling of R.C.
structures
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CENG 8461 Advanced Geotechnical
Engineering (1)

Various site investigation techniques - In-Site and
laboratory tests - Field measurements -
Measuring the aggression of soil and ground
water — Soil properties and classification -
Geophysical testing — Stress distribution in soil
mass — Consolidation theory (1D, Radial, 3D) —
Shear strength — Lateral earth pressure -
Problematic soils.
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CENG 8462 Advanced Foundations
Engineering (2)

Bearing capacity of shallow and deep foundation
- Settlement of shallow and deep foundations -
Design of raft foundation - Foundations on
reinforced earth - Soil structure interaction
problems - Pile classification and methods of
construction - Negative skin friction - Design of
caissons foundation and piers.
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CENG 8463 Tunnels and Underground Structures
History of tunnels — Using of tunnels — Hydraulic
tunnels classification - Tunneling methods in soft
ground — Tunneling in rock — Rock mass
evaluation systems — Technology of tunnels in
soil and rock — Design of tunnel supporting
systems — Planning and design of site
investigation — Instrumentation, monitoring and
evaluation of engineering behavior of
underground structures — Numerical analysis of
tunnels.

ca ) cad alidaly 3yl 8463 e

Capeai — 3l Ao - Gl e Aalsds
Bl i)Y 6 ) i l — Ay el )
— il BN s Al - Al sl -
b U1 A L — ad gall CLESEL) apanaly Jaglads
Lbsi— GV ae s daail aaai —siually 45
dalie 8 Agiall luldll = adgall ColESA) s
Jial) = A V) it clinall gl Sl oy
Lalady g2l

CENG 8464 Soil Dynamics and Foundations

Behavior of dynamically loaded soil - Dynamic
properties of soil - Laboratory and field
investigations to determine dynamic properties
of soil - Dynamic response of soil media to
earthquake motions - Soil instabilities due to
earthquakes; Vibration of foundation - Soil-
structure interaction and its influence on
dynamic response of buildings.
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CENG 8465 Soil Hydraulics

Hydraulic conductivity of soils — Pore pressure —
Surface tension — Seepage analysis - 3D Seepage
analysis.
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CENG 8471 Special Steel Structures

Space structures - Suspended systems - Tubular
steel structures — Pre-stressed systems. Power
transmission and Communications Towers: Types
of towers, Design loads, strength and
serviceability requirements, structural analysis
and design codes.

daldl) dtaal) cliiall 8471 2

— sV clind) — dalea) dadaly) — e )il i)
Al Jag VL) gl = aleal) dgle Audal)
duaslial) i — Lpapanadl) Jaa) = 2 L) g1l
il i3Sy Ly Jaanl ~la il
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CENG 8472 Computer Modeling of Steel ) alally L) clidal) Ladai 8472 2a
Structures — ALY Jiatl el — 33saaal pualial) p daia

Introduction to finite element method - Software

_ ’ ALY dadalll — aloall g LU AaLEY) dadal)
for structural analysis — Structural modeling of i T

steel bridges — Structural modeling of high-rise —zLy) Aalal) clianall Aalasy) dadal) — el Shall
buildings — Structural modeling of special steel seaiy dadaill — Adad jall Andail (pelseall-culia

structures (towers, tanks & silos) — Non-linear
modeling — Modeling and design of steel
structures elements.

sl i) jealic

CENG 8473 Steel Bridges (1) (1) Abisal) gl 8473 sar
Structural Systems for bridges — Loads — Floor — Gl V) alas — Jlea¥) —(g)l<H aglal) alaill

systems — Structural analysis of bridges — Truss

LS — A gllaadl g LSt — o)LSU ALy Jalanl)
bridges — Box girder bridges — Fatigue principals &= ssllesdl W -

for bridges. LSl Pl Glwla) — ¢ Uadl) 48 500a
CENG 8474 Plastic Analysis and Design of Steel L) clidall ol asaailly Julail) 8474 sar
Structures Aoyl — oAl aeailly Juladll gyl — alll Jiadal)

The plastic hinge — Methods used in plastic
analysis and design — Equilibrium method -
Computation of deflections — Computer modeling ol apanailly sl = 39V daall (e galll Jidanl)
— First order plastic hinge analysis — Non-linear . ki
analysis/design.

— MY Cnlall sl — i) Glea = of5Y)

CENG 8475 Seismic Behavior of Steel Structures dpisal) clddall BV dsbud) 8475 s
Failure of steel structures due to earthquakes — Dbaas Aauls — JHWI Aa dnaeal) clinal led)
Design philosophy and criteria — Material and . " " .
Al shaca N — Liallg 3 gall ddglana — avaaill
element ductility — Evaluation of members ) o = ealinlly Slsell 44 )
ductility — Connection ductility evaluation — plaill gl — COlasll ddghace jafi = ualiall
Behavior of lateral loads resisting systems under VY il cans dladl Jlaadl daglaal) dliy)

earthquakes: Moment-resisting frames and

braced frames — Advanced energy dissipation
mechanisms. AU paal dasiie W

— Glaidly dageadll GiUaY s ag el daglaall lyay)

CENG 8481 Statistical Engineering for Roads Gkl & waigll claay) 8481 2
Introduction to statistics and Data analysis — iglaiell clyuiall — bl Jdass slasy) (e dadia

Random variables and Probability distribution —
laniV) Jalad — img il lia) — eV liaY) s
Tests of Hypotheses — Simple linear regression el oas il i) = S

analysis — Multiple linear regression analysis —  dalad — aaxiall adldl jlaady) Jidad — Ll adl)
Analysis of variance. enll
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CENG 8482 Transportation Engineering

Introduction -  Transportation Engineering
(Definition- objectives — Stages) — Transportation
(Types - Planning) — Transportation Systems -
Demand & Supply balance — Transportation
forecasting stages — Trip Generation — Trip
Distribution — Modal Split - Traffic assignment .

Jail) dwaiy 8482 saa

glsl — (Jalye — Cilaal — Caype) il dia — Ladia
Lasads Gl — dabiaal) ac gl Jaill Jalass — Jail
ol G sl — Jal) ey Akl — i)
Alg— Jall Je sl dale — Jall e llall

— Oyl agi — Bl alg sl (Gl — SOl
Jaill Bl Ao @Bajll adt — sl )6 7 Al
k408 e edlall anads — ddlial)

CENG 8483 Traffic Engineering

Introduction — Definition of Traffic Engineering-
characteristics of pedestrian and drivers — Traffic
flow characteristics — Relationships between traffic
elements ( flow — density — speed) — Studies of
traffic flow — Spot speed studies — Travel times and
Delay studies — Parking studies — Traffic control

systems — Design of Traffic signals —Traffic signals

management (TSM) — Traffic marking — Safety
studies.

ool Auaia 8483 1

8l oLl pailad — g el duia Ciyp — datia
L) Bl — g pal) (385 ailiad — culS )
— (Aepud) — aaal) — LEKN) gl pualie
plaal seas Gyl — [l plaaly paibad cilul
D Al Ay — dadaall) deyud) by — g )
ol — il pall U] ailiady s — il
Gl — A gl CHLEY) apanai = g pall (8 aSail
Sl — gy el cledlall — A gl LI
Lkl e oLy

CENG 8484 Geometric Design of Highways

Introduction to the geometric design of highways —
Basic design control — Stopping and passing sight
distance — Horizontal alighment of Roads — Design
of different types of horizontal curves — Rotation
of horizontal curves - Vertical alignment of roads —
Design of vertical curves - Climbing lanes — Cross
section design of higways- Design of intersections
in the same level and in different levels.

dagpuad) (501 oadigh) araall) 8484 2ap

Lala¥) yealiall = Gylall atighl apecsill G dadia
0 ddlse lua — 3yl igl) ayensill LSl
8] Tadaasl) —  _dasilly Caigill A (gl e

— 2@8) Cliaiall (g Al ¢ 1Y) araai — ()bl
Lhal) — 4aY) cloaiad) vie Gylall Calgn e
Chla = daudll clinid) aess ae Gkl )l

— bl (el g ladll apanad — ALEN ) Sl
Cmgie o) Gsiall Gudi (& (k) iladals g g
AL L pealic arasl ga cpilid
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CENG 8485 Structural Design of Highways

Study of subgrade for flexible and rigid pavements
- soil stabilization - pavement layers specifications -
stress & strain analysis in flexible and rigid
pavements - traffic volumes study — studying axle
loads, and its growth rates - new methods of
design for flexible and rigid pavements.

dagpud) (3l ALY asaail) 8485 sar

el Gyl Al 4l sl Ui ] Ay
Al il Akl Q) Ay — Glaall Caayll
Glalgay) Au)yy — Al Caayll cilids Cliialee —
plaal s = Cleally Gall a8 Y iyl
by — ablall e leapsis DUSyall oy gl
— i) alll N snay Lpaenail) 35l sladl) Oyl
cabally (el Caoayll Al apansil) 35k duad

CENG 8486 Bitumenous Materials and Their
Mixes

Introduction — Basic concepts — Asphalt Materials
(Types — Uses — Tests) — Mineral aggregates
(Calculations — Gradations — Tests) — Asphalt
concrete mix design — Manufacturing of Hot
asphalt plant mixes — Cold laid Asphalt pavement —
Surface treatments and seal coats.

Wlhald g duitagiid) Agall 8486 Lad

— & 1s1) Alan) Ssal) — Lpulid asplic — Fadia
aila)x — aiblua) S0 — (@hloay) — Glaladiny)
Adalal) pyia — Alan) lhlal) apaas — (4shlid) —
o Aalaudy) Alal pian — Al e dally)
Ggadadd) Al — 5L

CENG 8487 Airports Engineering

Types of airports — Airport planning and
configuration — Geometric design of the landing
area and runway direction — Safety areas —
Instrument landing system — Marking and signing
of airport — Airport lighting — Soil classification for
airports - Structural design methods for flexible
and rigid pavements of airports.

chlaal) Lwais 8487 2aa

Gai s JISaly cbladll Jaglads — chyUadl ¢ 1ty gyl
3ats o gagll Aidaial udigll aanaill — il jUaall

$eal — chlaall Gl Blalie duhy — i pedd) culalas)
— chladl) se ) — daadld) bl — V) dagagl)
Gladal ALY aseail) Gyl — Gl yUaall Al Capieas
chlaall Cilialls o pall Cia )

CENG 8491 Environmental Chemistry

Basic concept of water chemistry - Water cycle -
Types of water pollutions - Water quality and
methods of measurements - Design of water
guality measurement program - Physiological and
physical properties such as pH hardness —
nitrogen, phosphorus, phosphate, sulfate,
chlorides, dissolved oxygen, chlorin, iron and
manganese - Water pollution with pesticides -
Methods of removal of dissolved organic matter -
Methods of determination of BOD, COD, and
TOC.

Ay el 8491 2

= leigsas obial) alias = eLasSH (8 DY) alial)
B35 b aSaill (ke — delgily Cughill dayn — oladl il
— Glial) Bis gyl — Gliall pen el area = oLl
Tl ailadl) Al = (uldlly Q) 3)ka

— Gygunal) clislall A5} Bl — oliall Alaaslly duslynally
sindls atiadl GemnSYls ganl CumnsY) G ok
c50S (gouianll
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CENG 8492 Water Treatment
Non conventional methods and technologies for
water treatment - Hardness removal - Iron and
manganese removal - lon exchange - Reverse
osmosis — Nanofilteration - Membrane filteration
- Disinfection and fluoridation.

Gl slia Aallea 8492 saa

oue Al -l bl 4inl Dpal) Laglsilly 3kl
goaliilly = () Jalil = aially aaad) A1) = slaal)
olaal) 8)sla aial — Auie VU A8 55l — sl

CENG 8493 Wastewater Treatment

Non conventional methods for wastewater
treatments Nitrification Dentification -
Phosphorus removal - Chemical treatment -
Anaerobic treatment - Membrane bioreactor -
Aerated lagoons - Wetland and Land Application-

odour treatment and removal - Chemical
precipitation of phosphorus - Wastewater
disinfection.

Cipall sl dallaa 8493 1aa

Al — eaall Capall ol dadleal Gpalil) yual) @)kl
Aadlaall = A8l dAadladll = sdudl) A1) — (g il
— 2V Alasiul A o) dalled) = a0
Caypall slie dadlan (8 dpmpdal) Linsl iS5 alasiid

piad — sl Sheslll il - Asd)) Al Al
ol Capall olie

CENG 8494 Sewage Sludge Treatment
Composition and characteristics of sewage sludge
- Types of sludge - Sludge handling - Sludge
thickening — Conditioning — Dewatering - Sludge
stabilization - Thermal processing of sludge -
Ultimate disposal and sewage sludge utilization.

slaadl Aallee 8494 sa

— Lelgl — il Copall slaa lisSa aals (ailiad
~lgie paliilly ghiallae Zaaals dlisall sleall Jlssi 3k
Aala) — Cadanl) — il s Jaig slaad) dallas 5l
oaliilly sleall dphall dalladl - cadfal) — Shalsy
alaainy) sale) 4l gl

CENG 8495 Environmental Projects
Management and Operation

Process optimization - Performance evaluation of

the projects - Economics of water and
wastewater projects - Project Follow Up - Process
auditing- Real time control - Project

maintenance.

Lal) cle g ydall Sy 303 8495 Laa
) anii = agyliiall (3 el ety Al Alee
C.Ab-! — Caypally olidl @JL&A Glbalaid) — @Jw

1S L8y il el Axalye = (3Rl dngia

CENG 8496 Industrial Wastewater Treatment

Introduction - Industrial wastewater sources and
characteristics - Preliminary treatment processes
- Biological treatment processes - Treatment of
piggery wastewater - Slaughterhouse wastewater
- Palm oil mill and refinery wastewater treatment
- Dairy industry wastewater - Leather tanning
wastewater - Spinning wastewater and other.

sSliall Cipall ol dallaa 8496 28

u.ajha; - Gct.uaj\ 6..9);4!\ otzm )JLAA - daia

- Y Al cllee — e liall Cayeal) slic dauidag
Cipall olie dallaes = daaglsall dalladll ililee

— dlaad) = sl il Ay (e i) e il
Jpd) = aglall deln — LY Gilatiie cilelia — J 5
e liall e e
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CENG 8497 Solid Waste Management

Sources of solid waste - Solid waste classification
- The negative impacts of solid waste on
environment and public health - Solid waste
collection methods - Methods of final disposal -
Recycling and reuse of solid waste.

Ll clitial) 3509 8497 saa

— dlal i) G - ddall bl jaleae
bl daally 25 oAbl clilaall dplull ek
Alall clalaal) aladn salely yyex

CENG 8498 Water and Wastewater Network
Modeling

Introduction - Basic principles of pipe flow - Pipe
network analysis - Water demand pattern - Head
loss - Pipe network geometry - Multi-input source
water network analysis - Linear programming-
geometric programming - Water distribution
network anaylsis programming - Wastewater
network analysis programming - Water quality
modeling - Cost considerations - Case study.

aal) Cipally sliall clud dada 8498 2ap

= by sl IS (8 Bl tsalaal — dasia
Glalial) = Gpalls sball @lSod Jidads Jadads 35k
= Aghall daall - @l gl - Slal - ALl
dilas = aall Gapeally sladl @ul€el sxiadll Ayl

- Gl Claa — dadaill DA e o) ailad

e stie Al 7 laiy <V

CENG 8499 Water Desalination Technology
Introduction - Composition of seawater - Brackish

water - Water desalination technologies -
Processes and methods -
Distillation/condensation techniques -

Membrane techniques - lon exchange techniques
- Reverse osmosis - Feed treatment - Associated
processes - Economic analysis of desalination
processes.

sleall Adas Laglei<i 8499 sar

— Al olually adl slie cilicalas ailad — dadie
b Aexdinall Sl ISl = olaall Adat (Gykay s
- Adey) ol - kil il cls - dalasl)
Glalleal = Sl maalidl) = 35091 Jalal) el g
- Adal) L) i€y Aagiyal) Cilleal) = olaall 4415
el e il IS

154



Laad) cbadall Ata0at) dassid)

L Faals — Ly Buasigh) &

(ot ] 0 el 5 ] 0139555 el 3 ek il 5 gkl
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CENG 9400 Advanced Topics in Civil
Engineering (2)
The department will select the course content

from the recent trends in civil engineering
according to the student's research field of study.

(2) disal) Auutigh) B Aatiia cilsganga 9400 2a
Glala¥l ge Qllall jdall (sgiaall paat audl) o 58
Gl las aiy ey Aiaall duigll ¢ 8l aal 3 &aal
Lallall

CENG 9401 Quality and Safety Management

Construction Project Properties- Total Quality
Management Philosophy- Quality Requirements-
Factors affecting Productivity- Productivity
measurements and  Improvement-  Safety
Management Philosophy- Safety Planning-
Applications.

Sy Bagadl 5508 9401 2ar

— ALl 3a5al) 5)ly) dandd — il &g he Gallad
ol — Tl e 85l Jalsall = 55 illliie
Lla dlae) = oY) 5yl deuls — o)) Cauats dualiay)
i) Jlase & cligls — L)

CENG 9402 Construction Equipment

Benefits of Mechanization- Factors Affecting
Equipment Selection- Soil Equipments- Material
handling Equipments- Concrete Equipments-
Specialized Equipments.

auddl) claxae 9402 22
sama Hlidl) e sigall Jalsall — Kl aladsin) Xl
Cilaze — Mgl Jolih ilaza — Ayl lane — apdil)

CENG 9403 Environment Management for
Construction Industry

Definition and Analysis of Environmental Risks-
Environmental Evaluation of Projects- Waste
Management- Health and Security Systems-
Environmental law and the Other Related
Legislations.

apdidl) dslia 8 A5l 5503 9403 e

) i) — Al ddleial) lalad) Jlaty gy
Adblly ol akas — sl cldlig ylal = ile g il
Al @ gAY clag il A el e capel) -
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CENG 9411 Finite Elements Method

Types of mathematical models: Steady—State
problems - Wave propagation problems -
Eigenvalue problem -Nature of solutions -
Mathematical models of continuous systems:
Differential formulation - Variation formulation
- Weight residual methods - Ritz method;
Formulation of displacement—based finite
element method: General derivation of finite
element equilibrium equations - General
coordinate models for specific problem (one-
dimensional element-plane stress/strain
elements) - Lumping of structural properties
and loads - Convergence of analysis results:

Definition of convergence - Criteria for
monotonic convergence - Calculation of
stresses and assessment of error -
Isoparametric formulation of bar element -
Formulation of continuous elements:
quadrilateral and  triangular  elements;
Formulation of structural elements: Beams-

axisymmetric elements -Shell elements - Plate
bending elements and three-dimensional solid
elements - Numerical integration: Gauss
formula (one dimension integration) -
Integration in two and three dimensions -
Appropriate order of numerical integration -
Reduced and selective integration.

Badsall jualial) 48,9411 2aa

ol Jluse — Al Alall il sdpzal)l 3kl ¢ 1l
zlall = Jolal) dagds — A9IA) Aadll Jilse — Cilasall
Lall — lalall Dapal) 15 yaiedl ddadU 4l
Aelua = iy Aiph - gsell Addl @)k — pjadll
alall Uyl sAahy) e Al saaaall jualiall day)k
Aalal) liaay) #3lai — saaad) jealiall (Y] Y aledl
Mga) @l jualic — sl galal jaie) Lalal) Jiluall
— Jlea¥ls Ly pailadl)  poead = (siase Jlai)
@Y QUL plee = lEl) Gy sl il )l
Lapall = ol sy dlgay)  Clua — saaldl) 5,585
Bycivall palial) Aelia = Cuaill  jeaiad 4 5iahls )
el ALY pealiall delua—due bylls dabdl jaliall
— i)l yealiall = ol sae Jsa ABld) aliadl -
AP Aaaall jualially ¢ laid A yedl) #150) jualic
(e alal Jalsll) (sl Aalea 1 gaaall JalSall-alaY)
Jalsall JD asil) — alagl ADGy ey B Jalill —
Sy Jaall Jalsil) - gaasl)

CENG 9412 Boundary Elements Method

Introduction and basic definitions - Boundary
value problem - Potential problems - Source
formulation - Poisson equation - Fundamental
solutions; System of equations - Elastostatic
problems; Initial stresses and strains -
Fundamental integral statement - Somigiliana
identity - Fundamental solutions - Boundary
integral equations - Numerical programming -
Boundary elements - Internal stresses and
displacements.

Lagaall yualinll 43,k 9412 aar

Jlse = Lagaal) ol Jilue — Apulid Clipaty dedia
Jolall = sulgs Aalae — acadl delua — Lual<)) A3
— ASHtaY) el Jiled) = c¥aled) ol — dpuluy)
— ol LSl el — AT W LeaY )y Calgay)
Lol coledl — Apulad) Jolall — Ulliase sos d8)laia
Glalgal) — Lngaadl paliall — oaell Aoyl — 4354l
R EURY RPN N

156



Laad) cbadall Ata0at) dassid)

L Faals — Ly Buasigh) &

CENG 9413 Seismic Structural Analysis

Comparative overview with the pros and cons
of seismic analysis procedures for structures -
Dynamic loading due earthquakes - Generalized
single-degree-of-freedom structural systems -
Elastoplastic seismic responses - Ductility
demands, over-strength and strength reduction
factor - Concept of seismic capacity design -
Seismic energy dissipation - Structural lateral
load resisting systems - Seismic modeling -
Procedure of equivalent static lateral forces,
Modal response spectrum analysis - Time-
history analysis - Ductility characteristics of
shear wall and moment resisting frame
buildings - Seismic performance - Practical
methods in seismic codes - Applications.

e LAY AB5Y Jalasl 9413 2aa
OB didsall ()l Cise s Clhaal A)lie ae ALl Ay
Ll — V) dagn ASualiall Jlaa) — il
AN cllaiuy) - dpall das Lalal deendll dglisy!
el s dasliall 8 50l 4 shaaal) Culillaia — Asalll 4 yal)
— A5 dand) Tasey apenaill  asede = Aaglidll (s
JlaaS daglaall dglaay) dadady) — A dElall cads
AN Lulad) sl Aapla — AIBHGI dadall - dpalal)
— gmpdal) Ll alasiul cslaall Cada Jalas — 431K4)
Gy (hall ddshadl paibas = el daally Jidail
Gob = DY 1Y) = o all Aaglia laly ad Lailsn
(il = LY aanail] 25ST 8 dulee

CENG 9414 Reliability of Structures

Uncertainties in structural engineering
Probabilistic models for loads and resistance
Probability of individual failure modes -
Reliability of structural systems: parallel, series,
and combined systems - Bound and
approximate methods - Applications.

il gl Glus 9414 1

) zilall - glay) duxgll 8 Ayl jlas

— sl HLedY) JIKET Ehgaa eV laal — dalaalls Jlaadl
sl Jes sl e alaall :4iLasy) alaill el Y L)
bl agaall (el Gy dppdill Gylall — Al adailly

Dk = led¥) Y LaaY Laall

CENG 9421 Materials Science

Materials Science and engineering applications,
Atomic structure, Atomic bonding in solids,
Structures of metallic and ceramics, Structure of
polymers, Types and applications of engineering
behavior and

materials, Mechanical

deformation mechanisms of engineering

materials: metals; ceramics and polymers,
Corrosion and degradation of engineering
materials, Composites, Engineering materials

selection and design considerations.

Agal) ale 9421 2aa

Gulll = ) ) — Al il dsal) e
o) sl A0l Sl = ALl Syl i (g3
i) sl g1 = iyl oll Al 50— Adaly
sl sl IS iy S bl — Ll
Mgl Headiy JSU — Gl padgall = ldal = alal)
ey Rl Sl 5] — A syl - Fated
|
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CENG 9422 Concrete durabilty

Deterioration reasons of concrete structures
(effect of weathering agents - effect of sea
water - chemicals attack - frost effect - abrasion
- permeability - high temperature exposure -
corrosion of steel reinfocement - alkaline and

Aila) dgdeat 9422 ar

Jalsadl Lil)  Aglapal) clind) sl dall Jalsall
it = sl Al — sadl el il — Ll

Allad) 3 hal) clasad iyl — A — gyl — pial

carbonation reaction of aggregate),
Deterioration = mechanisms of concrete,
Inspection and evaluation  techniques,

Protection methods (cathodic protection —

Nge = (fpnbandl cDlalad) —

= (PSSl gl Jelil) — mlual) Cls faa —
bl -

A SIS Aleall) el
Al Sy —ape sl il

surface treatments), Repair materials and

techniques, Case studies.

CENG 9423 Composite Materials S al) Agall 9423 2ar
Classification ~ of =~ composite  materials, Va8 Al ol gall ik —3Sall ol gall Cavial
applications of composite materials in

construction fields, fabrication of composite

materials, reinforcement of composite

materials, types and characteristics of fibers
used for reinforcement, properties of
composite materials reinforced by fibers, design

principals of composite materials.

g lsil = LSl sall males = 4S5l olsall pias — gl
Agall Galsd —

bl 8 Laxtiunall GLIY) (ailiad
Al dsall avanal and = GLIYL Aalidll 28l

CENG 9431 Digital Mapping Technology

Introducing to digital mapping - Techniques of
creating and updating 2D - 2.5D - and 3D digital
maps and its link with digital topographic
databases (DTDB) - Superimposition of digital
maps on raster imagery and back projection
techniques - Updating GIS using digital maps -
Wide area digital mapping system - Application of
digital mapping in navigation.

A LAY Lagleis 9431 2aa

Glad Akl 3kl — el WAl e dadie
ac s Ledayyy DI AL S) i e L)
ol e DU LAY Ll — 2l skl il
Al AN Ly ually ) el
(sl e Gl WAL — Ldhaal) Cilagdedl oLy
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CENG 9432 Applications of Astronomy in dalad) A dldl) cliudas 9432 aar
Surveying A ghaaY) iy Asland) 3,80 — Lglad) A

Celestial bodies - Celestial spare and celestial . !
coordinate systems - Astronomic triangle and its —EEs el gl o

solutions- special star positions - Concept of time ? laladiuly agaall dalal) pucalsall — Al Jola ala
systems (sidereal- solar- atomic) - Variations in the alail — Sl Clally (Sl sl Gl Japds
celestial catalogue and epheinerids - Different
techniques for astronomic latitude determination - TS e Gl = el Gaslldsad
Longitude and azimuth  determination - — Al aldlay) Jde s Al alall - o)l
Aapplication of astronomic measurements in Jaodi = eall Aal patll clilaa) Guaad Gk
surveying and geodesy. . X i
O] Al (ylall — (e ga) (b Lgradalsay ol
— SI il )y KU Jglal) ady SU onyad) Lad
daliaall cilapdall 8 4Kl calulal) e\q;_u' Sl

EERRLPEEN |
CENG 9433 Geographical Information Systems Ce Jadiuy) g 4d)aal) clagleall alii 9433 s
and Remote Sensing .

Introduction to geographic information systems ) e .

i ) . : L it ) calaidi g Ad) yradl Chla gleall aday 40dda
and remote sensing technologies - Active and o= TR = ol
passive remote sensing - Data structures - Map JSk& = am e leiindl oludly SlagV) - ae
zrojecltions andhcoor](;'iinate systergs- Procesfsi;g ofI ety alaill (3a — Jaihall cillalin) — il
igital geographic information - Creation of digita ) . ) . ..

. . o . WY = ala o i) — duad ) A8 jaall il |
elevation models — Visualization - Mapping of g WY ke o L) = el ddhaall Clagladl
water and environmental features — Soil and land  alaain) Jaiha — dpia V) WIHAN any = geaill = )
use mapping - Terrain analysis for hydrological and — dsal) olaal) ansfig oliall A ) — V)
hydraulic modeling - Production of thematic maps Al el 3 Al o
- GIS as a decision support tool - Exercise and plaaiuly 8l acall 8 ddhaall Glasladl alas alasi

assignment using a case study data. Ll alily
CENG 9441 Advanced Ground Water 3 adiial) Adgadl olal) Auria 9441 2ar
Engineering LY s — 4l 4 gall sluall G alae — dadia

Introduction - Basic groundwater equations- . . e
Hydraulics of wells - Steady and unsteady flow st el bl B i ©

in aquifers - Groundwater contamination- a8 adgall slall B)la) — 4dsall oLl
Groundwater management in Egypt.

CENG 9442 Advanced Measurements B adiiall o plaally (bl 3362l 9442 1

Equipments and Calibration ool ll — il SlaaY) Qs 3y — dadie
Introduction - Methods of data statistical :

ac ) Gl Clgal — 48 g3S40 cnlguall 8 cule yadly lyd)

analysis - Measurement tools flow and velocity ol) 8 Syl A eyl Oyl

in open channels - Measurement tools velocity Glaaall Glulall — ddlzall g)laall & Lzl

and pressure in closed conduit - Pumps and omladly @llally calatdlly ¢ lagl) §plaa — il gall

turbines measurements - Calibrations of weirs,
orifice, flumes and valves.
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CENG 9443 Advanced Maintenance of
Irrigation and Drainage Networks

Introduction - Advanced operation and control
concepts - Completely management of
irrigation and drainage projects - Advanced
maintenance of canals and drains networks -
Maintenance of modern equipments for
sprinkler and drip irrigation systems -
Maintenance of drainage networks comments
(laterals - collectors -manholes and outlets) -
Advanced maintenance of irrigation and
drainage pumps.

diypally @) @ludl §aiiall Aluall 9443 22
ALalSial) ylaY) = aSanilly JaSill deaiiall {galiall — 4ania
gl ISl antiall asbuall — Cayally (o) anylial
Lilly Gl (g pdaid sl sl Ailps — Cjeadll,
— Glaaadll — Gl jill) L8l ey Copall GlKE Bilua —
@l Glaiad 3 aagiall asbuall — (zlaally Jalaall s
il

CENG 9451 Non-Linear Analysis of Reinforced
Concrete

Nonlinear behavior of R.C. structures - Material
and geometric nonlinearities - Fracture
mechanics for concrete - Applications of finite
elements method - Modeling of conrete-steel
interface and long term deformation.

Aalual) LluAll Jaddll) Julasll 9451 Laa

Agall e L) — Galudl) &Laal Gl averal
ISiS0n — AHLEY) alinll il JSM, ol
S — sannall pualial) 48y il — Aluall
Gaall e Ailually J<ly leal) Ailpall G el
L ghall

CENG 9452 Shell Concrete Structures

Analysis and design of shell concrete structures
of single and double curvature using membrane
theory and bending theory - Shells of positive
and negative Gaussian Curvatures - Cylindrical
shells - Composite shells - Suspended shells.

Ayl Ailu Al @lidall 9452 L

el Alis Aolal 4yl calina) apenaiy Jlas
Ol pl) — agdall Applatg o Liad) Ak (e JS Hlasinly
~ Alsha) Slpal = calall o L) dddls L
Aaled) cilyadl) — A8 al) eyl

CENG 9461 Rock Mechanics

Physical and mechanical properties of rock —
Rock mass classification — Laboratory and field
testing of rock — Foundation on rock — Rock
slope stability — underground opening in rock.

Jsiall 13 9461 e

JEI il — ) sauall 48lSaally 4l Galsall
Gl — saall ddially dilenal) collia) —agaall
sdall Gl sl dae o)) — sl e
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CENG 9462 Advanced Geotechnical
Engineering (2)

Stress-strain behavior of soil — Stress path in soil
and its relationship with soil behavior — Soil
plasticity — Study of engineering soil behavior
using critical state method — Rock formation
and soil origin — Clay mineralogy — Laboratory
testing for clay mineralogy - Theory of bearing
capacity — Bearing capacity of deep foundations
— Slope stability analysis — Mechanics of
unsaturated soils.

(2) Lasiia Aifigen Auutih 9462 2ap

Glalga¥) e a5l JledsYls alga) Al 4y
sl Ay a5l A3gal —2 5 gl a8le s L5l A
iy &l —da ) Alall dayyla alasiuly Gl waigl)
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CENG 9463 Geotechnical Earthquake
Engineering

Seismology and strong ground motion — Seismic

hazard analysis — Seismic ground response

analysis — Seismic slope stability — Seismic

design of earth retaining structures.

Lafigal) I3 dwdia 9463 e

bl Jidas 4yl ) ¥) lSally N e
Jsaall O3 = I ()Y b 3y s —3I50)
U sl clanall I apenatl) —2g015150

CENG 9471 Stability of Steel Structures

Concepts and methods of stability analysis:
Elastic stability, Inelastic stability — Stability of
steel elements: columns, beams, plates, shells —
Stability of frames: slope-deflection method
and matrix method - Computer applications.

Losal) ciladal) jjiiu) 9471 s

DLEY) = cpall DY DY dilad g5k anlie
3aec) tdiaed) cliial yualic Sl =y )
raball Y i — cilpdlls #1515 iyl
sl o clinks - dighoadll Ak JE) Jwe 45,k
Y

CENG 9472 Steel Bridges (2)

Advanced structural systems for bridges -
Structural modeling of bridges — Grid bridges —
suspended bridges — Cable-stayed bridges - Pre-
stressed bridges — Curved bridges — Advanced
applications of fatigue in bridges.

(2) dgizall L) 9472 2an

~()LSI AALEN ) Aadail) — g )LSN Aaniial) AL aal)
~ Aealall (o)Ll — dalaall (g)lSl) — Al ()l
Laafie Gliplai — dyisiall ()UK = algal) 48l ()lSl)
NE3IEN g FE AU

CENG 9473 Optimization of Steel Structures

Objective function and constraints - Design
variables - Methods of optimization -
Programming: linear, nonlinear & dynamic -
Fully stressed design — Applications on trusses,
frames& towers.

Limal) eilaial) 40500 9473 a8

AfiaY) (e — dpapansil) cilppriall = 25lls iidagll Caagl
e maaillm ASualially gl yalls duladll tia ) —
Chlyls Glislleal) e clinds — JalSl aleay!
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CENG 9481 Advanced Airport Engineering

Types of airports-Airport planning and airport
configuration-Geometric design of the landing area
and runway direction-Classification of airport and
airport traffic -Safety areas-Instrument landing
system-Marking and signing of airport- Airport
lighting-Airport drainage - Soil classification for
airports-Airport structural design for flexible and
rigid pavements.

daaiial) clylaal) dwria 9481 2ad

JWily chlhadl byhds - clyUaal ¢ 15l Cay el
L ael) dadaial wnig) aranail) —
e Gilslly GhUaall Coat — Gl jaall ilalad) st

Ghlaall iy

eal — chlaall LY Glalia dulyn — duy yall 48 al)
— il selia) — Al bl — Y1 L gl

b — hlaall 4l Caiali = Cipeal) Aol

LAhlaad) das Clis — @fyladl

CENG 9482 Road Construction Economics

Company level financial control- Conventions in
accounting-Comparison of accounting
conventions-Bookkeeping fundamentals-Financial
statement preparation-Cost control concepts-Cost
account structures-Time & Cost integration-Data
collection & Reporting -Accounting for equipment
costs.

dohl s alalab) 9482 s

O Al — dalad) dulE) — sl AdWd) 445
Ol yroaat — daulaa) bl — danlad) culils)
asp — (sl e syl clulal) aalie —
e — CallSilly gl Jolall — Calall duslas
clazal) ol Glua — )l alae g

CENG 9483 Advanced Transportation and Traffic
Engineering

Introduction -  Transportation Engineering
(Definition- objectives — Stages) — Transportation
(Types - Planning) — Transportation Systems -
Demand & Supply balance — Transportation
forecasting stages — Trip Generation — Trip
Distribution — Modal Split - Traffic assignment —
Transportation Engineering Evaluation (financial —
operational — environmental — economical) —
Definition of Traffic Engineering- characteristics of
pedestrian and drivers — Traffic flow characteristics
— Relationships between traffic elements ( flow —
density — speed) — Studies of traffic flow — Spot
speed studies — Travel times and Delay studies —
Parking studies — Traffic control systems — Design
of Traffic signal - Traffic signal management (TSM)
— Traffic marking — Safety studies.

— Leadlly <Dl Al -
dabisal) Jall Bl e EOall apndh — CBa))l oy

Lasiiall g pally JAI) Adin 9483 e

glsl — (Jale — Calaal — Caype) Jall G — Ladia

Labail Jal) et el = Jall aass —  Jaal)
dail) e callally (apad) G I = Jaill ilassssas
Jall e sl dalye =
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3 Latlad — gl duaia Cayt — Jaill Gl g yda
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CENG 9491 Advanced Studies for Solid Wastes

Integrated solid waste management- Municipal
solid waste characteristics and quantities - Volume
reduction technologies - Combustion and energy
recovery - Materials seperation - Biochemical
processes - Landfill operation and gas energy
recovery - Industry practices - Application of life
cycle analysis and management - Municipal solid
waste incineration - Economic of solid waste
mangement - Clean solid waste mangement -
Kyoto Protocol for climate change.

Llal) clladl) & dasiia cilulys 9491 2aa
daleal) el jalae — dlall collall Al 3)3Y)
— bl atladll - dlall clidial Gt —
Jisad ilin 565 3laY) — paa (o 2al) il iS5,
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CENG 9492 Advanced Sewage Sludge Treatment

Advanced methods of sewage sludge treatments-
Sludge as a resource - Ultrasound pretreatment of
sludge - Sewage sludge utilization - Regulations
and costs of biosolids disposal and reuse -
Benfinical utilization of biosolds - Land application
and regulation - Combustion and incineration -
Landfilling engineering and management.

daatial) slaad) dallae 9492 1ar

slaall — sleall Zallaa & dadiie cudlud — datia
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CENG 9493 Water Reuse

Importance of water reuse- water resources and
water demand - natural water charactertics- types
of reuse applications- urban water reuse-
industrial reuse- agriculture reuse- environmental
and recreational reuse- groundwater recharge-
planning of water reuse system- water reuse
regulations and guidelines- legal and institutional
issues.

slsall aladind 3ale) 9493 aa

Lmalall olaal) (ailiad — 3Ll sladind sale) dyeal
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	صدر القرار الوزارى رقم 334 فى 23/4/1988 بإنشاء المعهد العالى للتكنولوجيا ببنها ومدة الدراسة به خمس سنوات للحصول على درجة البكالوريوس، وأجاز القرار أن تكون الدراسة متصلة أو على مراحل طبقا للنظام الذى تحدده اللائحة الداخلية للمعهد التى تصدر بقرار من وزي...
	بدأت الدراسة بالمعهد عام 1988 وتفضل السيد / رئيس الجمهورية بافتتاح المعهد فى 19/11/1988 ، وقد قام السيد الأستاذ الدكتور / وزير التعليم فى سبتمبر 1990 بإحالة اللائحة الداخلية للمعهد للمجلس الأعلى للجامعات لمعادلة شهادة البكالوريوس التى يمنحها المعهد بش...
	بدأت الدراسات العليا في المعهد العالى للتكنولوجبا فى عام 1997 حيث منحت العديد من دبلومات الدراسات العليا ودرجات الماجستير في العديد من التخصصات.
	صدر القرار الجمهورى رقم 83 لسنة 2006 بضم المعهد العالى للتكنولوجيا الى جامعة بنها. كما صدر المرسوم العسكرى رقم 83 لسنة 2011 بتغيير مسمى المعهد العالى للتكنولوجيا إلى كلية الهندسة ببنها - جامعة بنها.
	أهم الأهداف والملامح المضافة في التعديل الحالي للائحة الدراسات العليا لكلية الهندسة ببنها مايلي:

