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Chemical Engineering, Volume 6,

Fourth edition Chemical Engineering Design" by R.
K. Sinnott.

2." Applied Process Design for Chemical and
Petroleum Plants " by LUDWIG, E. E. Three Volumes
(Gulf).

3. "Process Heat Transfer" by KERN, D. Q.
(McGraw-Hill) (1950).

4. "Perry’s Chemical Engineers’ Handbook "
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6. "Basic Principles and Calculations in
Chemical Engineering" by HIMMELBLAU, D. M.
(Prentice-Hall, 1989

Gl yall g by gall 5 Jaadl
(A5 S o) sall

s e i ) Ao laiaY) cilasal
(sl il 5 el

SN e Jsall Y
el gl / Al Yl sl 2Ll Cillbial
Yo Ll e 2ae B
e Ll e 22e K]




ANl Aol ) jial) g g 73 g

A dia g

Lgising (Ul (pe Gl giall alail) il iy el Gailad Y Luaiie Tyl 138 ) jiall Cany s
Caas s Lein Tl e Y 5 Aalidl alaill Gajd e (6 sl 50ELY) Gis 38 S 1Y) Lee Ui e

il
Aadigh) A\ el Arala Lpalaill Hws 5all Y
45l daigl) aud Soall /- galadl anall ¥
Computer Applications  CHE416 BEONIBYSYFIRY

Lo 2y ) el

etk daliall sanl) JiSif 0

YoX oY )4 dm il ada all/ S oY) il L)/ Jadll 1
vo (AS) Al pall cileLad) dae Y

\EARVANAL Caa gl 1aa alae) F s A

- el calaal 4

¢4 e Anighl Claulad 8 s aded sy o

o3 Sl halal (sl i e 25nn Tl (5 5o B2 gl sl o
" s AN e liall 5 Ailasll 5 4 guall 4 slasSl e liall

tdalle By (g yA Aagl (B ) i) e

el il Al Lo Jenl Gy aliin) e (38 sie i i




. —:a@ﬂ\j%}d\ -

Ay gL Al (aila 8 Rl Al e Calldall Gy )

Apeliall AG Caa gy delua b el 3 dhiall Juluall Gl aledy o)
LA Jad alaiall Judecl) ClUal) alay )

Lanigh Clanal fraail) Cllall Co iy o

O O O O

t)m}d\_a Lalall Q\JL@.AS\ -
Claiul) g agdll @l jlga nshi o
eigl) eall sk s dgallde ju &l jlga okl o
fodigd) 5 dulaall il jleall poli e

abeil 5 adaill (330 la

A5 Y 5 Aol ol 5 Al odeil) 3 ke

andill (53 yla

:\:\Aﬁ Sblatial

- ykal) G e
3135y gy A jaall i 332 ) e
lalally 1) 48 jaall o) gall dsea) llall 2 o)) @
Analall 3alall oW Il yeday o)) 5 alatll e Lald o jag g 3alal) llall Cany ) @
A glai 3 ) gy Jilosall Jad 4D ) aw 438e Ul jgday ) @

alal 5 adal) 330k

Ay IV a5l il le) 3k

el (531 yka

3 poaladdl ¢id N ¢ A yadl claad el ¢ 40y il g de gudl calilaia)
e 52 o A 5 sl g ol 54 FREvVYY

1 maitl) sl Caula il AL daleiall (5 AY) ol el ) Al i) ALl 5 Aalal) ) jlgall - 5




—cs okl culall s Rl Ay oy

Computer Applications |

e

i) palail)
N .. Arrays, Transpose Operation, and
s Ol S Matrix operations 2 !
... .. Function Discovery, MATLAB m-
N 2 files 2 2
... .. Solution of Equation of State,
N 2 Interpolation 2 3
o lomsel s Activity Coefficients Models 2 4
1st month exam 2 5
il &,b Flash Vaporization 2 6
oy szb Bubble and Dew Point Calculations 2 7
. .. Simulation of Multi-Component
)
& Obs “*gfb Distillation Columns 2 8
\ el .. Simulation of Chemical Process
sl “*gfb with Recycle Streams 2 9
2nd moth exam 2 10
a .. Calculation of the Adiabatic Flame
A7 S Temperature 2 1
. .. Dynamic Simulation of Chemical
sl L"sfb Reactors 2 12
.. Dynamic Simulation of Gas
) S Absorption Columns 2 13
. .. Symbolic Processing with
g Ol S MATLAB & Transport Processes 2 14
in one Dimension
3rd moth exam 15
Computer Applications II
aniil alail




o el s Introduction, Start with HYSYS 2 1
... .. Components, Fluid Package ,
e S Streams: Material and Energy 2 2
Stream
.. .. Simulation Tools, Equation of State
L s imulati quati 2 3
. .. Utilities & Boiling Point Curve
T 95’]@ Critical Properties &Tray Sizing 2 4
1st month exam 2 5
il s b Hydrate Formation 2 6
.. Heat Transfer Equipment:
|
=70 S Cooler/Heater and Heat Exchanger 2 !
o .. Pipe Equipment: Mixers, Pipe
el
@' 2 Segment, Tee, and Valves 2 8
sl .. Rotating Equipment: Compressors,
L .
e 2 Turbines, and Pumps 2 9
Separation Operations: Flash 2
separator, Examples on Separation 10
Processes
. .. Reactors: Conversion Reactors,
e L"sfb Equilibrium Reactors, Plug Flow 2 11
Reactors
il ngb 2nd moth exam 2 12
.. Columns, Tray Column, Packed
J ’ . S
=0 S Column, Absorption, Distillation 2 13
Tower
o Oloal < Lo Dynamic State & Control Process 2 14
Applications of Hysys: Gas
Processing, Biodiesel plant, Process
of Ammonia, Crude Oil Refinery, 15
Removal of Propane, and Ethylene
Oxidation
) Al ) )

- 4y slhall e al)
Ll Gl palaall
DRl S
:\:\;JB JJLAA u

JEall Jas Ao Jalii g ) dals cilidhaia
Cilaaa yll g Sy all 5 Jaal)
(Ais AN a8 sall




s sl Jaii ) Ao laiaY) cilasal

(Al il ,all 5 gl
SN Jgasll JV Y
sl gl / dalae Y sales Al il
Yo Al e 22 J8
T Al (e 22 S|




ANl Aol ) jial) g g 73 g

A dia g

Lgising (Ul (pe Gl giall alail) il iy el Gailad Y Luaiie Tyl 138 ) jiall Cany s
Caas s Lein Tl e Y 5 Aalidl alaill Gajd e (6 sl 50ELY) Gis 38 S 1Y) Lee Ui e

il
Awdigh A8\ i) dasla aeil] A gall )
4 shaSll Al and Soall /- galal) auall ¥
Petroleum Refining  CHEA415 DRl ey / aal Y

Lo 2y ) el

sk daliall | geaall JKGET 0

VoY eoX o)A sl als jall/ SEI- J5Y) Jaadl) adl / Jadll
T (AS) Al pall cileLad) dae Y

YoYo/Y )Y qmjl\\&a\ch@)lj A

k) calaal 4

¢4 e Anighl Claulad 8 s aded sy o

o3 Sl halal (sl i e 25nn Tl (5 5o B2 gl sl o
" s AN e liall 5 Ailasll 5 4 guall 4 slasSl e liall

tdalle By (g yA Aagl (B ) i) e

el il Al Lo Jenl Gy aliin) e (38 sie i i




. —:a@ﬂ\j%}d\ -

Ay gL Al (aila 8 Rl Al e Calldall Gy )

Apeliall AG Caa gy delua b el 3 dhiall Juluall Gl aledy o)
LA Jad alaiall Judecl) ClUal) alay )

Lanigh Clanal fraail) Cllall Co iy o

O O O O

t)m}d\_a Lalall Q\JL@.AS\ -
Claiul) g agdll @l jlga nshi o
eigl) eall sk s dgallde ju &l jlga okl o
fodigd) 5 dulaall il jleall poli e

abeil 5 adaill (330 la

A5 Y 5 Aol ol 5 Al odeil) 3 ke

andill (53 yla

:\:\Aﬁ Sblatial

- ykal) G e
3135y gy A jaall i 332 ) e
lalally 1) 48 jaall o) gall dsea) llall 2 o)) @
Analall 3alall oW Il yeday o)) 5 alatll e Lald o jag g 3alal) llall Cany ) @
A glai 3 ) gy Jilosall Jad 4D ) aw 438e Ul jgday ) @

alal 5 adal) 330k

Ay IV a5l il le) 3k

el (531 yka

3 poaladdl ¢id N ¢ A yadl claad el ¢ 40y il g de gudl calilaia)
e 52 o A 5 sl g ol 54 FREvVYY

1 maitl) sl Caula il AL daleiall (5 AY) ol el ) Al i) ALl 5 Aalal) ) jlgall - 5




~reg ol culall - ) el Ay -y

Equipment Design |
i) palail)
N .. Introduction & Composition of
s Ol | Crude Oil. 4 !
... .. From Crude oil &Classification of
A o Crude OIil. 4 2
... .. Physical & Thermodynamic
e 2 Properties of Petroleum 4 3
. .. Analysis & Evaluation of
)
& e 2 Petroleum 4 4
1st month exam 4 5
i3l szb Class Rewevg;::] First Month 4 6
.. Petroleum Refining Processes —
=l 2 Crude Desalination. 4 !
o lomsel szb Crude Distillation. 4 8
il &,b Review & First Month Exam. 4 9
2nd moth exam 4 10
L < L Treating Processes (1). 4 11
i3l < L Treating Processes (2). 4 12
.. Atmospheric and Vacuum
s S Distillation 4 13
o Oloal @b Class Rewev;gf;?scond Month 4 14
3rd moth exam 15
Equipment Design I
aniil alail
o Oloeal b Upgrading Processes — Coking 4 1




L s Visbreaking. 4 2
L s Catalytic Cracking. 4 3
R Ol s Catalytic Hydrocracking. 4 4
1st month exam 4 5
ol .. Upgrading Processes -
sl S Hydrotreating 4 6
.. Catalytic Reforming &
<l S Isomerization 4 !
s loazel s Class Rewevg;;:] First Month 4 8
i3l s Alkylation 4 9
2nd moth exam 4 10
L s Products Blending 4 11
wiilie szb Additives 4 12
oy ngb Lubricating Oils 4 13
o .. Class Review and Second Month

s Ol [ gk i 4 14
3rd moth exam 15

Al Al ) )

s aoslhall clg all
Ll Gl palaall
DA S

A ls ylas =

JEall Jass (Ao Jalii g ) dald cilillaia
Gl all 5 by sall 5 Jandl )5
(A5 S o) sall

Jass le Jaiy ) e Léia ¥l cilasal
(sl a5 el

‘5)5)4 Jgasll JV Y
salall g il / dpalae ) saled ALl L)
Yo Ll e 2ae 8




Al e 2ae ST




ANl Aol ) jial) g g 73 g

A dia g

Lgising (Ul (pe Gl giall alail) il iy el Gailad Y Luaiie Tyl 138 ) jiall Cany s
Caas s Lein Tl e Y 5 Aalidl alaill Gajd e (6 sl 50ELY) Gis 38 S 1Y) Lee Ui e

bl
Adigh) A0S\ _fiall Axala Lpardail) Fsns gl Y
45l daigl) aud Soall /- galadl anall ¥
Process Control  «CHE412 BEONIBYSYFIRY

Lo 2y ) el

sk daliall | geaall JKGET 0
VoY ooX o) | amlll ads pall/ G J Y Qi dal / Jadl) v
45 (AS) Al pall cileLud) 2ae Y
YeYo/V /Y umjl\\&d\dc;\c{)h A
k) calaal 4
Lo 53 4 linall Clplaadl (i Sy 3l dgaaly Sl s gall Al 5o A1) j8al 138 Cangy @
lesle o sl 48 yua s

il 5 ol g el 55 5k sy aal) ln i




:agdll 5 48 yal) ;
e liall cllaal) e 5 bl 3l il cilalbiad) 48 48 e o

clilenll a5 pasd) JSLEe Ja DA e 88 il Al ) 5,0l 43S 38 jae @
Acluall

o@\&%ﬂ#iﬂiﬁzﬁﬂ °

el g1 53l Caliaal Ll 5 oW1 da ) Aadad Oy gl As o3y

&}\a}d\_ﬁ Laldll &l el - @
Clagul) g agdll Ol jlga sk
gl Gaall skt 5 Agall de o &l lga yy olad
Fawtil) 5 Aubuall el y ok

aleil 5 adaill (330 la

A5 S 5 aall 3kl 5 Al alil) (3 )k

anil) () yha

a5y il

el ) jlea
oo s U8 ASE J gaany Laill e 5,080 o
foc luall el Jualie IS5 L il U8 A5 dallee o

Aalide (3 yhay 3 sl e ghiie dracad e 5,0 o

il 5 aalel (330 ka

Ay IV a5l il le) 3k

el (531 yka

(il shaill g ol il AL ddliall 5 AY) il jlgall ) A sl Aplalill  dalall <l jlgall -




~rge okl calall - el Ay -y

Process Control |
JL\' )JT & soasall 5l / 5as Sl ol clelal | g s
g Olial & ks General Introduction. 4 1
L s Variables Classification. 4 2
L s Control System Design. 4 3
o lomsel < s Feedback Control System 4 4
1st month exam 4 5
il < L Feed Forward Control System. 4 6
ey < s Inferential Control System. 4 7
S Olozal & ks Laplace Transform. 4 3
iile szb Forcing Functions 4 9
2nd moth exam 4 10
L ngb Transfer Function. 4 11
i3l < s First Order Response. 4 12
oy @1@ Mathematical Modeling 4 13
S .. Modeling of Chemical Engineering

'3 Ol S Processes 4 14
3rd moth exam 15

Process Control 11




o el s Second order response 4 1
o s steady state coefficient 4 2
L s Flow diagrams 4 3
& Oloezal & ks Flow diagrams 4 4
1st month exam 4 5
a3l sl Stability 4 6
oy s Frequency response analysis 4 7
R Olzal < ks Bode diagrams 4 8
wiile s Controllers types 4 9
2nd moth exam 4 10
o o Nyquist plots 4 11
il &,b Measuring devices of temperature. 4 12
ey szb Measuring devices of pressure. 4 13
o Oloal &,b Measuring devices of fluid flow. 4 14
3rd moth exam 15

gl Al )

1. 1 PROCESS SYSTEMS ANALYSIS AND CONTROL by : Z\_USJMS\ Q\;\)ﬁ\
Donald R. Coughanowr Ll G palsall =
2. Essentials of Process Control DRl S .

By Luyben

N

) Jss e iy ) dals e
Slaaa yall g by sall 5 Jaad) Uiy
(45 S 1) sl

i e Jadi ) Relaia¥) cilasal
(sl a5 el

SN

Jsill )Y

alall gl / dalae Y saled Al cbullaial)




Yo

Al
Al e 22 Ja

alll
Al e 23 S




ANl Aol ) jial) g g 73 g

A dia g

Lgising (Ul (pe Gl giall alail) il iy el Gailad Y Luaiie Tyl 138 ) jiall Cany s
Caas s Lein Tl e Y 5 Aalidl alaill Gajd e (6 sl 50ELY) Gis 38 S 1Y) Lee Ui e

bl
il S\ il drala Lyardeill dowes all )
4 sl digl) OSoall /) aladl il Y
Petrochemical Industries «CHE413 BB BT SYF IR

Lo 2y ) el

sk daliall | geaall JKGET 0

VoY eoX o)A sl als jall/ SEI- J5Y) Jaadl) adl / Jadll
30 (AS) Al pall cileLad) dae Y

YoYo/Y )Y qmjl\\&a\ch@)lj A

k) calaal 4

¢4 e Aunighl Claulad 8 s aded sy o

o3 Sl alal (sl i e 25n Tl (3 5o B2 gl sl o
" s AY) e liall 5 Ailasll 5 4 guall 4 slasSl cileliall

talle 3 )a0ay (g A Aol (A ) eiuY) e

el il Ay Lo Jenl Gy aliin) e (38550 s i




el Rl
An) 58 A 2 sl agh 5 ey slasSll Aigl) iy a5 foalaa s anlia g 4y ) 5 ucall 3ilaa) -
el )l 3A9) 8 gl

CLill 5 o slall 5 i) Skl )l -

AoV aalaa o plS8l &

t)m}d\_a ialdll Q\JL@.AS\ -
Claiul) g agdll @l jlga nshi o
gl paall skl s dgall de ju Ol Jlen okl e
fodigd) 5 dulaall il jleall poli e

alaill g addatll (34 5l

5 Y 5 Aol 3ol 5 Al odatl) 3 ke

andill (53 yla

:\:\Aﬁ Sblatial

- ykal) G e
3135y gy A jaall il 332 ) e
lalally il 4 jaall o) gall dsea) Qllall 2 o)) @
dnalall 3alall oY ol yeday o)) 5 alatll e Lild o jag g 3alal) lUall Cny ) @
A glai 3 ) gy Jilosal) Jad 4Dl j e 438e Ul jgday ) @

il 5wl (330 ka

s IV a5l Tl le) 35k

el (531 yka

(il slaill 5 Cala il A6, Alaiad) (g LAY el ) Al giiall bl 5 dalad) gl - o

—ssobill Quladl o) Rl Ay -y




Industrial Management |

s 5k

a3k

i) all) tya}d\ S/ Bl il Cile L) g s
“omzel .. Introduction 2
5 O S 1
. .. Raw Materials for Petrochemical
o S Industries 2 2
o s Production of BT X Hydrocarbon 2 3
R Ol S Synthetic Gas Production 2 4
1st month exam 2 5
\ el .. Production of the Basic Materials
sl “*gfb for the Petrochemical Industry 2 6
oy < Jb Olefins 2 7
o Oloezel szb Aromatics 2 8
il < jb Petrochemicals from Methane 2 9
2nd moth exam 2 10
o < L Ethylene Derivatives 2 11
il &,b Propylene Derivatives 2 12
.. High Molecular Weight Olefins
=l S Derivatives 2 13
o Aloal 6}}4} Petrochemical from n.Paraffins 2 14
3rd moth exam 15
Industrial Management 11
)}a ”‘)“J: t}m}d\ }‘ / 'B.J;}M (u..u\ Cile L) t}MY\
e,gs.d\ e.-!l"-\j‘
orse Ol s Polymers Production Techniques. 2 1
E b Thermoplastic. 2 2




L s Thermoset. 2 3
o lomsel s Chemistry of Polymers. 2 4
1st month exam 2 5
il 6}}@ Bulk or Commodity Polymers. 2 6
oy ngb Degree of Polymerization. 2 7
R Ol s Synthesis of Polymers. 2 8
i3l s Polyethylene. 2 9
2nd moth exam 2 10
L s Polypropylene. 2 11
i3l s Industrial Fibers. 2 12
| e Ve 2 13
R Ol %gjb Industrial Rubber 2 14
3rd moth exam 15

Al Al ) )

s 4o slhaal) clel all
Ll @l paladll
J)LJ\ t_uS L

A ls ylas =

Q) Js e oy ) dals e
Slaaa yall g by sall 5 Jaad) iy
(A5 SIY a8 all

Jass le Jaiy ) e Léia ¥l cilasal
(sl Sl 315 gl

S X Jsall -V Y
el g il / olac Y Baled Al it
Yo Ll e 2ae 8
s Ll e 22e ST







ANl Aol ) jial) g g 73 g

A dia g

Lgising (Ul (pe Gl giall alail) il iy el Gailad Y Luaiie Tyl 138 ) jiall Cany s
Caas s Lein Tl e Y 5 Aalidl alaill Gajd e (6 sl 50ELY) Gis 38 S 1Y) Lee Ui e

bl
anigh 408\ i) daala Lasdetl) A pall )
4 gaasS)) dnigl) OSoall /bl andll Y
Engineering Project I, Engineering Project Il DRl ey / aal Y

Lo 2y ) el

sk daliall | geaall JKGET 0

YoYeYaray e Jsy) 1l / Jadl) 1
vo (AS) Al pall cileLad) dae Y

YoYo/Y )Y qmjl\\&a\ch@)lj A

4y bl duigl) Jis (pana dadlad) Gilaal sl (1l alal 4

4 glaanS Aaigll Cilpulal 8 masa anded any (Y)

leliall & JSLaal dpalal) gsalaall s dutigh e aitie (Jall ()5 jual) 488 5 il jlgall  5kai (1)
¢ Al Cleluall 5 4l 5 45 sall 4 sl

Alle 3 i (A Al B ) aiuY (2)

O sbaasll i) 485 Jag po Jand) (3 g laliin) e B8 50 et 1 53 ()

il 5 ol g el 55 5k sy aal) ln i




ragdll 5 48 rall

a5 Al 2 gl agh s ey glaasS Aunighl iy (oalia g aaalia s &y )5 il GilEsll ) )
el )l A9 8 gl

i) g o slall g Al Szl Hll - -

50Y) aalia 5 S8 e Y

g s sall dalall Gl el -
4 sl digd) by Hhai g (ol g aalie 5 4y ) g puall Glaal 20
cnaall 1l 3451 8 Guigall da) 55 3 2l pgd Y
astall s Taulu) Claaly ) oY
haratoed) el _g
3l aalaay S8l o

aleil 5 adaill (331 la

A5 S 5 paall 3kl 5 Apadiil) ailil) (3 )k

anil) () yha

da 5 il
o‘)mhd\ ‘_“ﬁ ;\n.u\ :\SJL.M

Sl G g -

il 5 aalel (330 ka

s IV a5l Tl le) 3k

el (531 yka

(ot skl 5 Carla il AL Aalaiall (gAY Sl el ) Al siiall Ll 5 Aalad) el - o
Claliaall s o saall S Y dunliall 36 Ll L) 4aS il s o
Baaxie Al Ja 3ok e LIS Aubiall 3l lia) 3S I a3 o




—res bl ksl s dall Ay -y y

44y 44
ail adal)

& sasall 5l /33 ) Al

Gle Ll &}w\}\

Each student will be assigned a problem (either individually or
as part of a group), and expected to submit a complete design
report which includes market research, process selection and
design, economic evaluation, unit operations and equipment
details, a full design of three units of the plant and all the

supporting drawings
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