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‘;tnqiheering by its strong dependence on chemistry. This enables the

INTROQRUCTIDN

e e i

Chemical Engineering is distinguished from other branches of

gﬁhéﬁical engireer to understand processes invelving changes in phy-
fsitai_state, chemical composition, or energy content for systems
ranging'in scale from molecules to full sized manufacturing plants..
| The chemical engineer ma? be employed in an estabished indusi-
ry praducing chemicalé, petrgleum products,_pharmaceuticals, synthe"
:tic Fiberé, Foods, plastics or metals. These pradﬁcts gre steadily
needad ifoan in&reaaing amounts due to the expanding growth of
popilation. His Function may be involve in making iﬁnovations in
e%isting aperations)dding research, development énd analysis of
'existing plants,technical services, or sqale up.
Due to bhis broad knowlédge, the chemical engineer often occup-
i§$ a dominant position in the above mentioned Industries.
;He'may also apply his kmnowledge in such driverse arsas as air and
water pollution or biomedical research. |
The formallcmufse work for B.Sc. programnme involves matremna—
tics, inc]uding both analysis and computer applications, chemistry,
physics;.anq_chemical engineéring principles and préctice subjects
lngluding fluid dynamics, heat transfer,uniﬁ operations, chemical
_rea&tar design, thérmodynamics. and chemical processes. In addition,
the programme involves subjécts in humhanitie%.and social sciences
to helﬁ the student to a fuller appreciatian of his relation-
;ﬁip and responsibility to society in general. The programme bfanc;
'hes.in the fourth year to three schems in chemical Industries,
_pairDIEum and petrocheical lndustries arnd engineering materials

with their specislised subjects.



A considerable Emphasi5 is laid,in this department,on practical
trainihg and laboratory work, which helps atﬁdents in getting befter
undarétandin%;of'the ﬁheoretical part of their curriculum. | |

 HDreDver”;tudents ére required to spent twelve weeks, training
in iﬁdpstry dur ing summér vacations. |

_u}Thig bookliet contains the academic programme and the syllabus
fbrfﬁoth technical and social subjects which are taken by the chemical

engineering students during their four years study.

Dr. M.S. Hameed
Head of Scientific

Cqmmittee
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" University of Technology

Chemical Engineering Department
B.Sc. Chemical Engineering Propgramme

First years S8Syllabus

Sparts anog army training= &0 hrs (non credit).

e . Hours/wegk
Subject . Theoretical Practical Turorial Units
 £;1} NatiDna1 Education & 1 - 1 T
V’. Scocialism, : .
 1;2-.Matﬁematic5(1}. 3 ' - g 7
?143— Material & Energy 3 | - 1 2
: : balamce. ' :
1-4~ Chemistry. ' 3 a 2 1 9
_lf5¥ Engineering Drawing. | - - 3 >
hifér'ﬁecﬁanxcs& Strength of 2 - i 5
o Materials.
5i~2f Electricity. 1 - 1 2
El#Bﬁ_CDmputera Science. 1 1. - X
31%9;.work Shop. : - &5 - non credit
Sum i4 7 9 39



Second Year Syllabus

e P i ik e P AR ki S v e ——

Haurs/Week
Subject | Theoretical Practical Tutorial Units
‘f é:f% Nétional Education and 1 - 1 3
e “a Sucialiiﬁ.
j'ééé; Mathematics(2). . 2 - : 1 -
?ié%;i:Fluid Mechanics. 3 2 1 ' 9
352;%; Properties of Materials. 2 1 1 b
.:245; Computer Programming. - 1 5
.12’;; Thermodynamics ., 2 .I— 1 5
aé%f& Fuel Technology. 1 2 1 )
.2va- Physical'Chemistry.' 3 _I 2 : 1 9
Sum 15 9 8 47

ar e R ST PR AT B TR b S TV PR L S ke i bk i T il s v M e i e g 8 ek ko ey Y T AP i e . T A R = A o o ! MR it e ar o

5ix week industrial training.



N

Third year Byllabus

" S ——— Lt A L iy L e oy . o b . =B

 Nati0na}_Educatinn &
. Socialisw,.

Applied Mathematics.

_Uhit Operations(i).

';Chemical Engineering
CEguipments.

~ Reactor Design.

- Engineering Economics
Jand Optimization.

ngeat Transfer.

- Statistics and
- Measurements.

. Bix week industrial training

Houwrs/Wegk

Theaoretical Pfactical Tutorial Units




Fourth year syllabus

S T o e et U et . o i Ak e L A - — i e

Hours /7 Weei

Subiect' | ' Theoretical Practical.TutDrial Dnity
National Eduction & 1 - -1 3
Socialism. '
P]anf Désign. ' 1 | - 2 4

: _Unit Dperétions(Z).. 2 1 . .2 7
Process Cmntrai. ' 2 : 2 1 7
bperatian &_Hanégement 2. - o - _ 4

of chemical industries

SCHEMES,
Selectedlsubjeats. 2 : 3 o - . &
Selected Subjects. 2 : - 1 b
Project. 1 2 - 4
Sum 13 8 7 40
Sum of units = 169

Sum of hours o= 121




'::_Schehea

—— et e i e

Hours/Week
‘Firet term Theoretical Practical Tutorial Units
1- Gas Engineering. 2 .= o 1 . 2.5
2-{Chemiﬁal.Proce55@5. 2 3 o 3
Second term
 :;‘ Petruleqm Refinery. . 2 .3 - 3
f2rTPetrmchemical Complexes. 2 -~ 1 2.5
Engineerang Materials
First term
“{= Silicate Technology. 2 - 1 2.5
2= Carrosion. : 2 ' 3 1 3.



Hours/Week

Second term ~ Theoretical Practical Tutorial Units
?Polymer“ﬁechnolngy. _ 2 - _ b 2.5

:2 Compusite-Matérials.,' 2 | = B =

Chemical Indqgtfigg

7. First term

ié'Chemical Processes. 2 3 - _ 3

2- Chemical Industries(i). 2 - 1 2.5
Second _term

'1v:Biochemical Engineering. 2 S~ 1 25

2= Chemical Industries (2). 2 X - : 3




| First Year Curiculum
National Education and Socialism

Weekly load.lh/wj.

Theoretical Practical Tutarial Units

iy W o Ty TR AR B e TE TP A e R e R AR A B ks wr e v e —

Refer to centralize curriculum



First year curiculum
SubJects Mathematics (1)

Theoretical practical Tutorial Units

e ke S b - e e . Sk e o e Y Al P A o, e A T i W e L S i —— -

3 . 1 7 weekly load{h/w)

Slope and equation of the stralght line.
Trigonometric Functions and their sketches.
?unctinﬁé. definitions; domain; Range, Inverse Df.functions,
Absalute value.
Limits, Définitibns of the limit of a functian,'theorems
'about limité. lim sin x/x, continuity.
X ——> O

- Differentiation'and integratian nf algebraic functions.

(12hrs)

' 2§;beterminats, Definit;ﬁns ang properties, Solution of systems
' £pf equations, {Cramers Rule). ' | (Zhrs)

. Jlisglutian af the.algebfaic equations {se;mnd and

third order). - | (3hrs)

4;€franscendental functions: Trigometric, INV, naturalx

_fflogarithmic,.expondential, and power functiong.
. ?pketche$..‘ - L (12hrs)
ﬂ S;fbdnic.sections (circle,parabolic,Ellipse), fbhfs)
-_5; H*perbo1ic functions: Defiﬁitibns, Derivatives and
.:;ntegrals. _ ' _ (&hrs)
a7% CDmplex Numbers; Definitiuné, Argands diagram,
'Ebruduct and gquotient of two numbers,

z = r (LCos r + 1sin r) and roots of eqn. (&hrs)

8



“9; applications of integrals

i) Area hetween two curves,
i1} Volumes. :
iii}) Length of curve.

iv) Surface areas.

 f9— Methods of integration,

i) .Basic formulas. :

ii}) Power of trigonometric function
iiiYintegrals involve{a’- x Jar + x?JX- =
iv) integrals of ax¥+ bx + C

v} partial fractions.

vi) Integration by parts. :

vii) The substitution U = tan X/2

viii) Improper integrals {(conv, and dity).

10~ Polar coordinates:

1) The polar coordinates system

“1i) graphing of polar coordinates.

‘11i) derivatives and tangent lines and area
palar.

{1Zhirs)

(15hrs)

in

(?hrs)



First year Curiculum

Material and Energy balance

Theoretical Practical Tutorial Units.

TR A WL L i e S T T Sl e e M A i ey T WU s bl e e L S e W T TR W e Ak g

3 | - i 7 weekly lpad(h/w)

wcopeept of chemical engineering, units, Dimensions, lLabels;
 j§J qErsipn fac£0r5,.Temperature. pressure. _ (183hrs)

‘Compasition, chemical Analysis, chemical formulas, chemical

 25' ations and 5toichinmetry. _ | (Phrs)
paterial blance calculations without and with a chemical
fﬁégétion, Recycle, By pass and purge caiculaatiun, for
Sﬁé;@y.stéte, combustiun-calculation; y (24hrs)
~qﬁe§} gas laws; Real gas relationships; vapour

- @£§§spre, safgratioh,:ﬂaterial balance invalving
_ ;§ﬁ@eﬁsatiDn énd vapourization. 'I_ {15hrs)
";ﬁnéfgy balance; first law of fhermmdynaﬁics:
-fgntﬁé;py}_heat capaci£1953 their prediction ahd variation
Tuifﬁiteﬁperafure heat effects. : - {15hrs)

,giQQ1taneoqs mass and energy balance. : {12hrs)

10



First vear Curiculum
Subject: Chemistry

Theorotical Practical Tutofial Units -

3 2 1 9  weekly load(h/w)

I

Part 1 (Amalytical and General Chemistry).

- Introduction {4hrs)}
atomic weight. molecular formula

chemical eguations, mole concept,

Chemical equilibrium

Stoichiometry.

Solutions ' {Bhrs)
Preparation and properties, molarity,
malality, Normality, formality,ppm,
percentages, PH,POH

Solubility.

. f3~ Analytical methods .

a. Qualitative Amalysis (Shrs)
b. Quantitative Analysis _ - (&hrs)

l. Volumegtric Analysis : _
Acid -Base Titration, Titration, Redox Tiration,
and precipitation Titration and Titration curves,

2- Gfavimetric Analysis, (3hrs)
Preciptetion analysis and percentage.

3- Instrumental Analysis. (&hrs)
electromagrnetic spectrum '
caluoremetric analysis.
chromotography :
atDmlC absorption and PH ~meters

bart 11 (Otganic Chemistry)

[

1 Definition and Aspect of organic, {3hrs)
: chemistry and classification of organic compounds. '

.a2~ Aliphatic compounds, prepartion and {26hrs)
- properties . '

pddition and substitution reactions.

Aliphatic derivatives.

11



Aromatic compounds, preparatiuﬁ and properties,
Arpmatic derivatives. _ {20-hr5)
Hetrocycolic compounds. { Shrs)
Pnl?merszand Carbohydrafes.

Organometallic Chemistry. (&hrs)

12



First vear curiculum

;ﬁ'Engineering Prawing

weekly load (h/w)

Thepretical Practical Tutorial Units

. p g —— e v T — e e v, —

fi;fﬁgneral Informstion. : ' (2 week)

) (Graphic ;nstruments and their use; the
Jalphabet.of lineé; standarization af paper}.

B Q%;graphic Geometry. _ | { 2 Weeks)

‘:i;grﬁhbgraphic drawing and sketching {3 Qaek%)

kA

'_figﬂrthoqraphic lﬁdmetric, Orthoraphic

dimetric, obligue frontal diametric).

First angle projection, third angle {5 weeks)

{ 5 weeks)
5:7; Drawing for Engineering design and .( & weeks)
tonstruction,

1Hakiﬂ9'0f design; Detaiis, Assembly, Production,
gonstruction, andother drawings).

.QZQEFIhrEads; Welded Joints; Nuts. {3 weeks)
:i,§;¥lnked drawing. E - - ' (2 weeks)

e i i s B —— e

Tatai _ ' 30 weeks



First year Curiculum

" Mechanics and Strength of Materials

et mn pap P e — AT o i e e L e et U e WU S o g W e e e e

e AL iy L T Mk — N L i = A okt e T e e e LS hh Bk i e e Rl e ey Sl ey e i Sl

2 ._ - 1 S5 -weekly load
: : C(h/w)
Principles of statics (3hrs)
Result#nts of'force systems. : : ' (3hfs}
Equ;Iibium af force systems, . (3hrs)
Friction. _ (Z2hrs)
Centroids and centers of gravity. . - {&hrs)
Frameworks analysis,. | B {4hrs)
Forceszin space; ~ {4hrs)

Principles of Dynamics (Motion, Kinetics, (S5hrs)
Kinematic). .

Internal forces in non-rigid bodeis. (2hfs}
Déflnition of stress and strain, types of
streases ang stfains, éhear stress. (3his)
Hooks law. . : - (ihrs)
Frae—ﬁmdy diagrams. : _ {2hrs)
Stress-straln.DiaQrams,.stFEES-strain . (3hrs)
Diagfém for ductile—-and brittle materials.
Proportional limits, eléstic lamit, _'_ {dhrs)
stiffneés, elasticity, plasticity, toughness,
Resilience, hérdness,pdsisaﬁg.rﬁtib bulk modulus.
Compoéite stress. | | (3hrs)

8- Thermal étress. {3Ihrs)

14



 _9— Torsion and power transmision by shaft. {Shrs)
10- Beam, shear and moments in beams (4hrs)

deflection.

5



‘First ygar Curiculum

Electricity

—— i e s T e TR S ey TG B v A B . ke R A Al PN ot i ke St A e e

o d - '1_ 3 weekly load{h/w)
1~ Bemiconductors equipments. {Z2hrs)
 ;;§—.Hec£ifiers and Detectors, - o {3nrs)
3. Electraniﬁ amplifiers. _ : (4hrs)_
D.C. Ciruits. (3hrs)

- D.C. generators and motors. | {Zhra)
R.C..cirtui;. | - {Shrs)
Palyphasés_ciftuits. | . | (2hrs)
Transformers and Induction motors. _ {4hrs) -

'i é§ Starterg. _ (2hrs)

“;0~ Integrated circuits, Measuring Instruments,

Tranducers, Transmeter. _ {3Ihrs)

16



First vear curriculum

Computers Science

Weekly locad (h/w)

Thearetical Practical Tuoterials Units
i e e m o o e -

1 1 - 3

2 hr weekly during lst and 2ng semesters. Total of &0 hrs
per academic year.

Lecture(hr) Practical (br)

L e ke oy e e —— s, s T mam 3 S e

man and machine. ' . 3 1
he need of data processing. Historical Background.
_Eiectronxc computer generations.

+'Kinds of computers: MICROS, MINIS, and MAIN-FRAME.

jiéﬁ;Electronic CoMputérs.7 4 2

:Qomputer Handware and accessares.

'ﬁﬁmputer Software. .

HgBinary system, commands. -8 - 2
C.machine language.

 f'ﬁfErngramming language: High level and low level.

17



First year Syllabus

e S APt A b T R T i et R e o Pt e

]t e e e e n.

e i . . i e S T PEL A e W ik e mE e Ak e g

- & o o= non-credit

jicarpentury, Automotive mechanics, Welding, Foundary.

19



Lécture(hr) Practical (hr}

-

7 ' 5

~Algorithim
IJZTé{makingnbécisions.
- LOoPS.

L~ EXAMPLES.

- Caﬁfse in Programming_using. ' 10 s 14
, 9ﬁ$IC'Language.

;... A.-?.Pr]itation of computers in various 4 | : -

Fields.
_Qpbiication of Micros.

Total 386 . 24

18




Second year curiculum
Natiomal Education and Socialism

Neekly.lnad (h/w)

Theoretical Practical Turarial uUnits

B e T o T il ——

Réferutofceﬁtralize Curicuium

20




Secnndyear curiculum

Mathmematics (2)

A o e i o e A o —

S A T Wk " . e e M . i . Skl Y e ML e i s e o A o i i T e —

| u;_2. _ - - _ o Weekly load(h/w)
Partial differentiation. . (10hrs)

- Functiané of twi wore vériablas.

-~ Limits and tontinuity.

- Paftial derivativés.

L= Chain rule.

'Gradiénts, directional derivatives and
tangent planes,

'~ Higher aorder derivatives.

‘v Maxima, Minima and saddle points.

Langrange multipliers.

,qi?fﬁpmplex-ﬂlgebras o . | {10brs)
Conjugate number.: |

Demoires theorem.

fhe compléx variables,

Derivation of complex variable.
ﬁ ﬁﬁna1y§ic'FuﬂCti0n$.

Integration of functions of complex variables
ang cauchys theorem,

131~ Multiple Integrals. (8hra)

’Vf;}- Double Integrals.

[ 5:9rea.
-~ Triple Integrals in rectapgular coordinates,

© .« Physical applicatian in the three dimensions.

21



jy- Vector Analysis. | (Bhrs)

- v@ctof component and the unit vector
i and j.

~ Addition and subtraction of vectors.

- Multiplication of vectors.
~ Quadratic surfaces.
~ GBreens theorem.

- Stockes’'s theorem.

y- Functions and difinite integrals. (6hrs)
- The Error function.

The Gamma function.

AT R T T R T T et v

~ The Beta function.

AT

- Evaluatian.mf definite integrals.

vi- Infinite Series. ‘ f. T {i0hrs)

- Power series of Functions.

H

Talyors_thenrém,

t

Canvergence af power series.

i

Integration,differentation,multiplication
ang division. : "

- Fourier series, even and odd functions, half range
expansion, perigdic functions.

Materices. o ' B (Bhrs)

“The matrix.

Matrix algebra.

The transpose of matrix.
'~ The inverse of matrix.

- Eigen values, Eigen vectors.

22




Second year Curiculum

Fluid Mechanics

i . e, e i e o e ekl b Al s

Theortical Practical Tutaorial Units

3 2 1 7 Weekly load{h/w)

_'ﬁi¥ Dimensional analysis and units. (bhrs)
. t_tS.I. units, English units,C.G.S. units),
uE '(Nnrma1 method, II-Theorm). |
_ 25 Type of fluid and properties of fluid. (2hrs)
- A-dn basig_bf pressure efféﬁt: |

- Incompressible.

- Compressible.
 ;f B— On basis of shear force effect:

~ Newtanian.

- Non - Newtanian;

 3* Type of fluid,basis on the state of fluid:

~ Static; tanks head, Manometers,

- Dynamic. 

- Ih;ompressible Fluid; Non—=Newtanian Fluid. (6hrs)

a- Derivation of Bernulli equation.

b~ Car}etti0n tn Bérnuili_equation.

c—- Effect of.frictimn.

d- Calculafion of friction in straight pipe
and in fitting.

é* Calculation of hqraepcwers.

f? Equipment;

Kind of ﬁump.

Valves.

by |



Fitting.

f@r Compressible Fluid. (14hrs)
| a- Introduction, different betwsen comp.
and Inceomp, fluid.

b- Dé{}vation aof General equation of compressible.
c- Calculation of friction.
d- Calc. of work of comp.

1- for lsothermal comp.

2~ for Adiabatic comp.

e- Cale. of electric consumption and motor power

of compressor, -

f- Eguipement: compressor, blower, vans.
~§; Newtanian fluid. ' (Ghrs)
a—- Desfinition.

b- Calculation of friction.

.lgr_Nun—Newtanian fluid. . (bhrs)

a- Definition,
b—bifferent from non-Newtanian.
c- Calc. 6f frictiaon.
?;ffFiow Measurement, _ (12hrs)

f;:'Drific, Venture, pitot tube

.' *§?'ﬁpp1ieﬁ Fluid Mech. to Ch. Eng. processes. (Bhrs)

{Cale. of pipe net-work between equipment)

1- For Incomp.
2~ For comp.

.dﬁk'Flow of fluid through granular beds and (10hrs)

packed colum.

6fiﬂixing; ' : {&hrs)

11~ Twa phase flow. ' {(4hrs)

7



Second year Curitulum

Froperties of Materials

Theprtical Practical Tutorial Units

Nkt T S g T Ak it il S o o S A o A e . e e e s AL e e e R Bk e e e

.2 1 1 6 weekly load (h/w)
;j?ﬁgtamic-and crystal structure, {3hrs)
" ‘g=Miller indices X-Ray diffraction, (2hrs)

 ?3?ffects of radicactives on the Engineering materaiIS;
?;3%?1mperfection in CFYstals' ' (2 hrs)
?}ﬁgkétomg movements in Engineering materials. ({2hrs)
| 5- Trermal proprties of Engineering materials. (3hrs)

' 5+’Eiectrica1 proerties Df'Enginéering materials.

{3hrs)
rﬁjﬁ:solid solution. ' _ {2hrs)
 féF;ﬁha5e gigrams, : _. ' ' | (lhre)
ngq%iferraua metals and their alloys. (d4hrs)
  ;6¥ Non-Ferrous metals and their allaoys, - (Ahrs)

'ﬁf;?-(capper and its alloys), aluminum and its
.:w;élloys, MAgNes 1 uin alloys,théif praperties angd uses.
:ji% Corroéian (definition and importance of (8)
corrqaion; types of cnrrasian,-curkoéion preventation.
12~ Pulymers'(definition,'classificétian,  (10hrs)
molecular weight distribution, effect of
?molecular weight on the properties of

o opplymars, types of polymers and rubbers and their uses,

25



. £3; LCeramics (plastic~and non?plastic rawv {10hrs)
- materials, types-and structuré.of clays,
'.action of heat Dn.clayé Si02-A1203-phase
dgiagram, differential thermal.analyﬁis
" {DTA} Refractories and glasses.

'iﬁi@: Phase Eﬁénges in materials, | _ {(Zhrs)

”15% Comppsite materials, ' (Zhrs)

26



Second year Curiculum:

_'Computer Programing

D e Ly Ty A ——

R ey H e o T By . o B e . n e ey ot . Ak e B e o, B i it v R

2 B 2 7 weekly load (h/w)

'iiéxntroduction . (Z2hrs)

modes of operation, statements and commands

-control keys, editing, LIST, RUN, NEW, DELETE,

COLOR, error messages.

ﬂritheﬁtic ' . ' | (2hrsg)
éonstanté, variable, arithemtic and logical
,ﬁperaturs, precendence rule,'use of bfacketé,
library functions, arithemtic statements.
_lﬁputfoutput. . _ | (2hrs)
Keyboard and CRT,INPUT,PRINT,READ, DATA,
JTﬂB,-SPC; control characters.

- Control statments. | - '_. ‘ (Shrs)
'Ga 70, IF THEN, looping, FOR,NEXT, multiple |
loops, ON GOTO, a |

iﬂbplicétion in seriés-evaluation,'statistics. gnd Newton~

Raphson iteration.

Subscripted variables. ' {Dhrs)
arrays and subscripts, DIM, one-dimensional
Arrays, two-dimensional arrays,applications

in numerical methods.

27




.:iég'SUbﬁrUQramsr a S " {3hrs)
. types of subprograms, functions, DEF FN, |
.4i-§ubroutines, BDSUBIRETURN, applications.
:_?;'Peripheral operations

21; Printer5, LLIST, LPRINT, casette recorders

floppy orives, FILES, SAVE, LOAD, MERGE,
;*.file 170 Qpérations.
.T é;¢Graphic5'
e CRT, types of screens, pixels, éCREEN, PSET (dhre)
- LINE, CIRCLE, DRAW, applications in cruve |

plotting.

< Qther computer languages. {4nrs)

FORTRAN, structured programming, fourth-
generatidn 1angpages, application packages,

artificial intelligence.

28
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Second year Curiculum

Theromdynamlcs

Introduction

e b ke i o —

1 9 weekly load (h/w) -

(2hrs)

Fundamental quatities. Time, length, Mass, Force, Temperature,

‘Sacondary guatitles, Volume, pressure, work, Energy

Y

4._

Heat .

First Ltaw and other basic concepts (dhrs)

Joules experiments, Internal Energy Formulation

of the first law, Thermodynaﬁitﬁ state and state

Functiong Enthalpy, the steady state flow processes,

The reversible processes,

Heat capacity and specific

Heat, eguilibrium, fhe phage rule.

volumetric properties of

pure fluids. {Bhrs}

The PVYT bebaviour ot pure substances, the virial

equatiocn, The ideal gas,

Cubic epguation of state,

Generallzed correlation and the Acentric factor.

Heat Effects.

(&hrs)

Heat caepacities of gases as a function

of temperature, soilds and liquids, heat change

accompanying phase change, heat oi formation,

_ tombustion and reaction,

reactions.

heat effects of industrial
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_The éécond law of thermodynamics. (&hrs)

Heat engine, Ehtrnpy, Second law limitatioh

ang. real prucess, Entropy Change and irrversi—
fbility and probability (statistical thermodynamics),
Third law of_thermudynamicé. | |
.Thermodynam;as-prupert;es of quids. (lbhrs)
Relatiun5h1p5 amang the fhermodynamic properties
(including'helmutz and Gibbs free\enérgiea and
chemical potentiali.Steam formation and two phase
gysteﬁ, saturated témperature and pressure;Triple
point, wet vapour and dryneés_fréction. Types of
thermodynamic tables and diagrams,steam power plant’
cycle and analysis,Barometric condenser, metering

and throﬁtling prmcegsea,steaﬁ and gas turbines.
Refrigeration and liquefication. (12hrs)
Refrigeration cycles (carnot,fir,Vapor-

Comprese10n) and'comparisans,Chuice of

}efrigerant, Absorption,Refrigeration, the
Beat_pump, ligquetfaction process, |

Phase EQuilibfium. _ | . {6hrs)

The nature and criteria of equilibrium,

ginary 5y5tem,Avapmr pressure of an ideal solution and
ndn ideal sﬁlutions, Henrys law, ﬁctlvity and Activity.

coefficients,

bhemical Rea;tiun 9quilibr;ﬁm;. ' ~{éhrs)
Thermodynamics of idéal gases and mixtures,
.Dar;vation of the general-eq@ilibrlgm EXpression,
Chemicatl equilibrium of ideal and non-ideal

Awes,
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Détermination of equilibrium constant, Reaction
~egilibrium in solutigns. Standard Gibbs free

energy and talculatluns, spontainjity of chemicél
reéction, eftect of tempefature on chemical equilibrium.

influence oF temperature on Gibbs free energy change.
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_Secqnd'year Syllabus

Fuels Technology

Theoretical Practical

Energy and Fuels.

Calssificatiorn of Fuels,
Evaluation of crude oil.

Production of Petroleaum
fractions.

Motar Gascline.
Kerosine and Jet Fuels.

Diesel Fuels,

"Fuel olls.

ubricating oils and Asphalte
Gaseous Fuels,

LRPG, LNG.

Combustion calculations.
Combustion characteristics.
Gaseous Fﬁeis burners.

liquid Fuels burners.

Combustion i1n Furnaces and Biolers.

Tutorial Units

S weekly load(h/w)

(3hrs)

{4hrs}

(7hrs)

{3hrs)
(4hrs)

(&hrs) -

(I0hra)



-

Second vear Curiculum

Phygxcal Chemistry

3 9 ] 7 weekly load{h/w)

"The description af ideal and real behaviour of gases

and the related esquations. (Fhra)

Change of state:

one component systems and binmary liguaid mlxtures.
ligquid —vapour composition and effect of temperatures,
and solubility of gases in liquids. {12hrs)

Surface Chemistry;

The physical properties of surfaces between different

phases, and related theorles and calculations.
(15hrs)

Thermochemistry:
Enthalpies of chemical changes and reactions of

compgounds and solutions and its deperidence on
‘temperature, _ {&hrs)

Chemicdl Kinetics:

The rate of chemical reactions, rae constants,

arder ot reactions in static and flow systems,
homogenous ads and heteroagencus catalysis and
enzyme reactions and kinetics. (Z24hrs)

Electrochemistry

Properties and theories of electrochemical systems,

and solutions of electrolyts. (12hrs)

Electochem¢ca1 Cells:

Properties and reactions of electrodes ang d;fferent
type of cells, oxidation-reductions reactions,
flectrolysis and corrosion. . {12hrs)
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Third vear curicuium
National Education and Socialism

wWeekly load (h/r).

Tnearetical Practical Tutorial Units

Refer to centralize curiculum
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Third vear Curiculum

Applied Mathematics

3 1 - 7  Weekly load(h/w)
1;9rdi”drY dlfferential equation. : (1&hrs)
- Solution of first order differhtial equationa.é
- Salutiuﬁ of second order differential egquations.
- Higher order differential equations.
- Simulténegua differential equations.
~ Application fﬁr chemical engineeringl
iy Solution of differential'equatian by series. (8hrs)
metﬁmds
— Simple series solutions,
- Method of frobeins,
~ Basszel ' s Equaiion.
- Application for chemical_éhgineering.

11= The Laplace Transformatian., : ' | (12hrs)

[

-~ The laplace transform,
. - Properties of the Laptace transformation.
- The inverse traﬁsfmrmation. |
- Inversiaﬁ by partial fraction._
- Ccnvolutimn..
Solultion of differentiail equatioﬁs.
- The transforms of speciél fuhctionﬁ, step function,

stalrcase functions, periodic function trigonometric.
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. 'N;Partial differential Equations. (Bhré)

. - Formulating cf partial differential equationé,
derivation cf.heat conduction egquation, wafe'equaf
tion and Léplace equation.

- Solution of partial differential equations.

method of separating of variables and Laplace
transformation methnda

._?meerical analysis. (lehrs)

- The difference operators.
- Interpolation.
- Finite diffefence eduatiahs._
ﬂﬁifferentiaticn and Integrations.
- Solu£i0n5 of first and second order differential
equations.
§“ ;.~ Systéms of differential equations.

- Applications for chemical Engineering.

36
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Third yeér curiculum

Units Operations (1)

3 3 1 9 Weekly load (h/w)

 *]Mechaniuai and physical separation processes. {ahrs).

- Settling and sedimentation

- Filtration _ (6hrs)
- Centeritugal separation ' . {&hrs)
-~ Particulate solid. (3hrs)

- Mechanical size reduction. (Fhrs}
- Mass Transfer Gperations.
| ~ Diffusion. . ‘ ' -..(lﬁhrs)
- Definition aof mass tranéfer.MDlecular ang

convertlve cumponents of mass Flux

Diftusion im gases and liquid.
;'Steady state diftfusiaon of A through B.
- Steady state equimolar diffusion.
- Maxwell theory of diffusion for gas and Liquiu;
- Stéaa} state diffusion in multicomponent mixture.
- Calculation ot diffusivity.
- Diffusiqn through Qarying area.
- Diffusion of solid,

-~ Differential equation of continuity equation of
mass transfer. ' '

- Unsteady state diffusion.

- Theories of mass transfer and mass transfer coefficients.

(Phrs)
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- Enthalpy~ compasition diagram.

.Nulti compoment plate-to-plate-calculations.

= Lewis—Metheson wmethod, Thiele-Gebbes and theta Method,
Aéeotfnpic and extractive*digtillatimn.

Steam distillation.

;ébsurptiaa and distillation efficiency.

- pistillation in packed tower.
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_wo-Film theory
.;!hterphage theories of mass transfer

Higbie, Danckwerts and other.

y -

Dverall and iIndividual mass transfer coefficients.
c . pimensional analysis in mass transfer.,
~ Absorption ~ {1i5hrs)

'__uapaur-Liquld eqguilibrium.

L3

Mass transfer coefficients (wetted*wall_tuwersj
in packed towers.

. Types of Tawers.

. %Qb5arptiDn in plate and packed Towers.

\ﬁ.Design In packed tower.

 —£31cu1at10n of height of transfer units.
: {overall and individual)

ﬁ—EaiculatiDn of Humber of transfer unit.

:i-ﬂbsorpthﬂ in dilute mixture.
§«ﬁbsorptlon_1n.concentrated mixture.

. Deéiqn of plate towers.

.- Non- isothermal absorption.

iﬁiEtillatiwﬁ | - (27hrs)

 ;'vapuur-1;qu1d EQuilibrium.

:;.Methud of distillation.

, Coﬁ.tir'nuc)ua d.i-stj.llatlon.

if‘LewiS*SQrel_method.

- Me cabe-Thiele method.

~ Feed condition,feed plate location, Muitiple feed  and
side stream, Live stream and tray effiriency.

«Fehéks and underwooq eguations.

J-Gillilands method.
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Third year Curiculum

Chemical Engineering Equipments

Theoretical Practical Tutarial Units

- ' s 4 Weekly load
art A
.j'y-PrDCESS planning. . {&hrs)

-'; Schedualing and flow sheet desing.

-:yf'FIDW sheet types and designation.

= Block diagram.

1

‘piping’

process flow sheet.

and instruments diagram.

S Utility flow sheet.

;Equimpment layout and plot plan.

Qgpp}iuatian of the above in tutorials.

-

3

-

3

]

-1

1

g

:?ypiping net works and pumps, {&hrs)

pipe fittings, valves, steam traps etc.

piping design standards.

piping material and selection.

pump specifications and data sheets.

- Vessels
Types of

Criteria

atid Tanks. : ' {&hrs)
vessels, Flash drums, LPG tanks...etc.

1N vessel design.

Btress considerations.

-pesign of tall vertical vessels. -

“Design of pressure vessels,

40
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}- Heat Transfer Equipments. (6hrs)

. Types of exchangers and applications.

- Exchanger ratings, exchanger design.

- Exanchanger specification sheets.

- Furnaces.

- Convection and radiation zones.

;Types of fuels,burners and arrangements.

- Steam boilers, types of boilers.

5- Mass Transfer Equipments. : (&hrs)

- Types of columns. plate and packed.

- Types cf plates'and packings.

- Design features.

- Pressure drops in columns.

Cnmplate equipment_design of wach of the following units:

Pressurae Vessel

Flash drum, gas-liquid separator, LPG storage tank, cyclone
sgparators ..... etc.

Heat Exchanger
Tube and shell heat exchanger, plafe heat exchanger,

 boilters, furnaces ....etc.

Mass Transfer Equipment

PDistillation columns, absorbers, g@xtractors, dryers

aswwa.- BLC.
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- Internal transport'processes, reactibns . (Bhrs)

and diffusion in porous éatalyst.

- The design of hetrogeneous catalytic (Bhrs)
-reaétmrs, packed bed reactors, isothermal and -

o .
adybatic cperations.

- Slurry reactor. . ' .(4hr§)
H'Fluidizeﬁ bed reactor. {dhrg)
- Trickle bed reactor. : : ' (4hrs)
;_Thermal.characterstics of _ (Z2hrs)

catalytic reactor.
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Third year Quriculum

Reactor Design

Thearetical Practical Tutorial Units

e Y L i e v Ry o A Lk el kT A T wm e - ik T mmm e bt e e b o e

= - 1 | 7 Neékly 1Dad(h/wf
~ Reviw of kinetics of homogeneous (dhrs)
reactions. :

'v_ClaSﬁification of reactor, choico of  (4hrs)

'reactar.type, choice aof process canditions.
The design of homogeneous reactors;

- Baich reactors, basis design equation, (8hrs)
time, isothermal and non-isothermal
operations.

- Tubular resctors, basis design equatian, (Bhré)
ana nmn;isathermal operations, pressuka drnp.

- Continuous atifred tank reactprs;ideal (Bhré)
mixiﬁg,rea?dence time,design equations, ‘
autothermal Dperatiah.

- Non-steady flow (semibatch) reactors, _(4hr§)
recycle reactors.

= Comparison of reactors for a simple {(4hrs)
andg multiplé_reactofs.

- Hetérogeneouﬁ process, catalyéis, (Bhrs)

adsorptiaon (BET}, bilochemical reactions.

ﬂeIRafe equations for fluid-solid catalytic (8hrs)
reactions, : '

- = kExternal transport in hetrogeneous (&hrs)
reactions,mass and heat transfer correlation
far fixed ped, fluldized bed slurry and trickle

freedd e EU Vi 5.




Third years Curiculum

Engineering Ecomnomics and Optimization

in L e e L ke e i i | s P o mm Br A’ e WY Py ATE ik e A e

z2 . - -1 5 Weekly load{h/w)
Pe.f.!:..-ﬁ_
y—lntroduction to process economics, t2hrs)
 ?-£1ément5 of economic analysis, . (8hrs)

Money value,type of interest and interest

compounding prdfitability analysis, Depreciétion,
Continuous cash flaw, Disconunted cash flow.

e Qiaibilit} studiesiTechnical and.EcoaniC'(ﬂhraJ_
'studlesi. |

4- Cost Estimatich. ' _ (10hrs)

Equipment cost, fixed cost manufacturihg
coast, plant cost.

5~ Egonomic Design Criteria, (1Chrs)

Profitability studies présént vaiue of

future Money complition for capital,

evaluation of design criterion Accounting

for risk Economic life of processes.

:i- Introduction to process optimization. {Z2hrs)

 }LDrganization-of Optimization Problem system models.

(4hrs)



3- Single Variable ' (1Z2hrs)

Analytical method, Numerical method,
graphical method numerical search,Bounded furmction
cpen ended function, Direct search, Dichotomous

search, Golden-section search Fibbonacci search.

“4- Multivariable Optimization (8hrs)
Necessary and sufficient conditions
for extreme values in general case, sldck
variable and coustrained variation,Braphical
solution, simplex method, linear
pragrammiﬁg and its applications to
chemical Engineering pfublems (Tfanspcration

Blending, scheduling).

A
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Third year Curiculum

Heat Transfer

2 pa 1 7 Weekly

*1— Modes of heat transfer. . : (2hrs)

Material'properties of importance in

heat transter.

.2— Steady state bheat conduction in one (12hrs)

: diménsian_(plane wall, Radial systems,

. Heat source systems, Boundary surrow-

'nded by.fluidﬁ, Overall heat transfer

copfficient, Extended surfaces conduction—

oeonvestion systems, Fins).

"3~ Principles of convection. Transport (14hrs)

equations., Fluld mechansing aspect of

convection.
Laminar boundary layer. Thermal boundary

layer. Turbulent boundary layer, Empirical

and practical relations for pipe and tube

flow. Flow normal to single and tube.banks.

Héat éxchangers. Various types.and their (Bhrs)
.general characﬁeristics. Fouting factor.

Heat exchanger mean temperature differences;
Co—cﬁrrent and counfer current. flow. Parallel
and-caunter_cur?ent flow. Parallel and safies

arrangesents. Pressure drop calculations.

46
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'_:5? Shell and tube exchangersf Types and (4hrs)
J;-varimuﬁ 5peci+icati6ns. Design calculat-
ions by conventional method and by effectiveness
and (NTU) method. Optimum deaigﬁ Calculation.
@» Condensation and boiling heat_transfer. {(&hrs)

condenstation of single-vapnur. Design

calculations Tor condenser.

??: ﬁandenser—subcooler'and Pesuperheater-condenser.
;  ?h Radiation ;ﬂd furnace design. Radiation {10hrs)
?2  - properties.
ii 1 ;ghaPe_fact0r. Heat exchanger for non blatk
4 bodies.
é parallei planes. Shieids. Was radiation. Boiler Design.
E..&-Unsteady slate heat transfer. {8hrs)
i3
Total : :  (60hrs)
¥

o e g
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Third year Curiculum

Statistics and Measurements .

. \;_* ' 1 3 wWeekly load(h/w)

intrdductlon ' : ' - (Zhrs)

Statistics, population énd éample,descriptive

and inductive statistics, discreté.continucus

variables, graphical representation of data.
Measureﬁents. _ {4hrs)

absoliute and relative measurements, independent and

dependent variables, calibration, effects of

environmental conditions, applications in
measurement of physical properties.

Sampling. (2hrs)
Eandam sampling, sampling methods, sampling of
solids liguids, and gases, sampling error, sample size.
Frequency Distributions. ' {2hrs)
raw data, ar%ays, frequency, frequency distr-
ibuttion Léble;.graphical répregentatiun af freq-
uency distributgoha.
Measures of cegtral tendency. - (2hrs)
érithemtic mean, median, deE,.gEOmetriC mean,
harmonic mean, root mean squére. | |
Medsﬁres of dispersion. |
diapersion, the range, mean absolute dév;ation, standard
deviaiion abvsolute and relative dispersion, coefficient

of varjation, stendardized variables. -

A



7- Standard distibutions. - ' (2hrs)
The normal distribution, binomial disfribution,
Paissbn distribution, table of areés under normal
distribution curve.

_EwChi¥5quarewQistribution.' (2hrs)

: ._Chi—aquare distribution, confidence intervals,

' degrées of significance test, chi-square test,
freedom,. goodness of fit,

%;Curve fitting. o ' . {(4hrs)
Curve fitting, method of least squares, str-

Téight line relation, straight line forms,
polynamials, regression.
correiation céeffitient.

.{0—_Errar§. (2hrs)
types of errors, error estimation, propagation
of errors.

"il- Measuring ihstruménté._ ' : (4hrs)

..Temperature, pressure, flow rate, lével,

composition,
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fFourth vear curiculum
National Education and Scociaiism
IWEekly ivad (h/r)
Theoretical Practical Tutorial Units

Refer to centralize curiculum
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Fourth years Syllabus

Neekly load (hiw)

Theoretical Practical TutOriél Units

IS ———— VP R e ST R e

1= Intreduction: to includes:

a-Reviewing the different methods of manufacturing the

prodguct, comparing them by refering to scientific references and

" then choosing the suitable one.

h— Brief deac?iptimn of chemical énd physical broc95595 inva-
lved in the Ehosen methmd and listinglmain equiphent in
referencé to the flow shéet}

c A study to JQ%tify the productioﬁ capacity of the ﬁlant.

2- Heat and material balance for all streams. Energy baléhce of
all equipment, listing summary of temperatures'plus magn-
itudes of energy ana flowrates.

.}~Design af main eduipment; one in each of the following fields:

a~ Mase transfer.

b- Heat transfer.

c- Reacta?.

d~ Mechanical equipment{Pressuré tank, pipeline network..

ete). Then outlying capacity of remaining equipmeﬁi.
e._Draw1ﬁq the plant iayuut.
 4* Other requirements: tm.incluqe: 

| a- Eétimatihg eguipment costs, fixeq ang operating cost, and

| cost of uni1t product. |

bF Chnm%ing and justifyinq qEngraﬁhic location of the plant.

™ A4



c— Discussing effect of plant and products on the environment.
Suitable tkeatments are to be suggested, to overcome these
effects.

d- Choice of suitable control devices for used equipment.
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Folubn yvear Coariculum

bt Dperations (0

il Fractical Tutorial Unils

= 1 s 7 o Weebkly load (tiiw)

S i~ Boundary layer and analogies. (10his)

-~ Velocity distritution profile

w Temperature distribution profile.

- ﬁn#lyﬁ ot eat, maas:and monientum transter.
CEe EVanr  atiion |

| PSR ‘r-ii-‘_'u'-:_a o transter in evaporators.

Dollle Heat Diranster cpeffticient.

BolW.2. Boliing at submerged sarface.

Zod oty Forowd convection hhillng.

Gea s Vacuum operation.

DL, Multiple-bBifect Evaporators.

priveciples.

DLl L. meray

]

ZLluE, The calculation of multiple-effect systems.

DTuen, Domgarigon of forward and Dackward feeds.

gy

T3 Exlraction
Bk, The mixing of biquid-ligoid systeos.

.y

SR Laquid-lagieid extraction.

P

Aol Applicativin.

e ay

EvAGEL Desiygon consideration.

e amy

HECEL . BEguiltabraium condiltions.

A3 Caleoviarnion of the nunbsr of theaoratical stages

oA AT T eI B

(N R T o o] A T 1 ¥ 1= Rl R AR T
ca e b careent conltact with paritlally miscible soleveoros,

LTV D current contaict wabP immiscible solverts,



3.3.3., Counter current contact with immiscible sc}venta.
3.3.4. Counter current contact with partially misc-
ible solvents.

3.4. Continuous Extraction in Columns,

- Humidification and dehumidification and cooling (l4hrs)
Lower .

4,1. Humdification terms..

4.2. Humdity data for air—@éter system.

4,2.1. Temperature—HMumidity chart.

4.3. Addition of liguid or vapour to a gas.

4.4. Dehumididication.

4.3. Water cooling. |

4.,5.1.1. Height of pa#king.

4.5.1.2, Change 1n air cnndition.

4.53.1.3, Evaluat;on of heat'and.mass transfer coefficients.

4.45. Syetems other than Air-water.

- Drying ' - _ {6bhrs)
5.1. Introduction and general priniciples.
S.2. Rate of drying. |
5.2.1. Drying periods.
5,3, The mechanism of moisture movement during.drying.

5.4. Classification and selection of dryears.

- Lrystallization ' _ (Bbrs)
6;1. Introducation
h.2. Grqwth and préperties of_crystals.
6.2.2. Nutleation | |
6.2.3}_Crystallizat;on rate.

6.2.4. Fftect of impurities on crystél formation.



3 &.2.5. Effect of temperature on solubility.

&.2.6. Fractional crystallization.

T S S

' 6.2.7. Caking of crystats.

6.3. Crystallizers.
4.3.1. Bath crystallizers.

4.3.2. Continuous crystallizers.

T T i i i s P D
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Fourth year Curiculum

Frocess Control

7 Weekly loacd{h/w)

%]
K

'EIP-PFDCEﬁﬁ dynamics and transient FESpDnSe.Df.thE systems.

- Review of Laplace transfdrm.

- {ntruducfipn to automatic feed back control systiems
1n chemical précess Industries.

- Fundemuental of process dynamics and transient response

characterizration. ' |
- Dynamic behaviour of first-order systems.

- Lineérizatian techniqués of non Lingar Systems.
- Transient response of interacting and noh~interacting
systems, |

- Becond ~order systems and theif'dynamic characteristics.
.; - Translient response of.transﬁortation lag system. |
(éOhrs}

g2 -~ Industrial controller actions.

~ Introduction to different industriai contrbller actions
and their dynamic cHaractéristics; |

"~ Selection criteria for various control madés.

- Fin&l caontrol elements, their chéracteristics and sizing.

- Dymamic and contral aof chemical reactar system,

(10hrs})
;:3- Characteristics of the closed loop systems.
~ Overall closed laop transfer functions and block

‘diagram algebra,
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- Transient response 0f simple closed loop control systems.
- Stability of control systems.
~ Introduction to the frequency response analysis and

'degign techniqués.

{20hrs)
4~ Dynamic and control of some chemical processes.
—IDynamic and control of heat exchangers.
- Dynamic and control of Distillation columns.
~ Introduction to computer control of chemical
Processes. |
{10hrs)
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Fourth year Curiculum

Operation and Management of lndustrial

it A R T i i Al Sl e ey S A L e . T A ok e A T L ik oy i P A

i R e o i e ke e . A L ok o o = Sy T — T TR el e e e

System Management ' : . {Bhrs)

General requirements for utilities supply and
'diStributiﬁn.

Steam uses in chemical planfé'remnval and utilization
of condensate problems of steam pipes net work.
Industrial water and Effluent Treatment classification
of water according to the international (PL scale)
water and sludge treatment systemé

‘Industrial bﬁucesses avaiabie for:

GPR Gross Particulate Removal

5FR Suspended Particulate remaval_

DMR Dissolved matter removal

Sludge freatment systems.

Compressed air and Nitrogenuspecification,_disfributidn
and uses'in"chemical plants nther'utilities.fcuuling'

conditioning, ventillation, Humidificatinn,eléctricity..J.

Environment Pollution Control (8hrs)

Dangers of poliution ~Importance of environment
preservation.

Effect af weather on atmosphere pollution

58



Industrial processes available for purification of
waste gases,

Measurments for pollution control

Water Pnllutian.

Base studies.

Hazards In Chemical Plant Operation _ (Bhrs)

Identification of Hyzardous atmosphere sources
of hazards in industry.

Hazard evaluation in ingustrial processes.

Fault tree analysis.

Saftey i1n the operation of ctemical plants.

Loss Prevention Concepts and Studies in dustry (Bhrs)

i T T i . e e R e L s i e — T ik T —

Sources and evaluation of loss in industry
Reduction of loss in industry

Case studies.

3 e T Al i A einlgg e b St

Quality Control |  (6hrs)

What is quality-Design and production quality-
Quality and cost-importance of guality control

requirement of quality control.

Reliability Engineering Concepts and Application (6hrs)

| o e Am TR e L Sk ek e A R et e WL e e T e ey b S i ke U B ik TR ot i T L ik e W ko . B b e S W B

S

o g T

Reliability definition. Age cycle, Reliability and
cost, Reliability block diagram. '

" Reliability evaluation qf'industrial systems.

< e g R et e R

" Methods of improving the reliability of industriasl.

systam.
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Definition of Availabitity.
Factors affecting the availability of industrial systesm.
method of improving availability of chemical plants.

Availability evaluation of chemical planté rase studies,

Maintenance. _ {&hrs)

Type of maintenance
Protbilems aof maintenance

Maintenance programming.

Introduction of Production Planning and Control (&hrs)

o . A P o . . AU} e R PR e i R 4R S e e S ot . Y R W M ik o o e T B o e

Importance of good production planning, factors
affecting production planping charting Types

and uses forecasting, schedulllng, linear programm-—

ing critical path analysis case studies.

©0




Fourth year curiculum
Petroleum and Petrochemical Schems

¥ Gas Engineering (First term only)

i i e e ke T i i e T P B ke e ey = Al e . Pk e

Weekly loao ' 2 _ - i o]
{(M/w)

Fhysical and thermodynamic properties of gases.
Produﬁtion of gas.

Compression and expansion.

Separation processes.

Dehydration.

-Sweeténing.

Liguifaction.

¥ [Lhemical Processes (First term only)

Theoretical Practical Tutorial Units

Weekly loads 2 3 - &

The main -petrochemical procé5ses for production basic raw
material and intermediates for pétraleum and PétrochEm;cal
lndustries such as:

Cracking and steam cracking._

Oxidation.

Deﬁydrqgehatiun and hydrogenation.

Chlorination.
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Alkylation.
Sulphonation.
Polymerization.

Polycondengation.

- Dther related chemical

procecse.
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S _ Fourth year curiculum

Petraieum and Petrochemical Scheme

¥ Petroleum Refinery (second term only)

Thepretical Practical Tutorial Units

Weekly load 2 3 _ &
(h/w) - '

Pretreatment of crude oil.

1

" Tubular furnaces.

- = Crude oil distillation and stabi1liza . “on of petroleum fractions.

i

Thermal and catalytical cracking,

Reforming processes.,

e o R

 - Desul furization.

- Lube oils processing.

- Utilities in the refinevy,

¥ petrachemical Camplex-(second term bnly)

Theoretical Practical Tutqrial nits

o ey P o o ik e iy i o A i p e b Ak " B e b B o RS . e .

o b e A S S

Weekly loads | 2 _— r - 5
“{h/w)

- Low Olefins, Plastics;
Biclefins, Rubber.

High Olefins, Detergents.
'Arématics,.Systhetic Fiber.

HZ and CO.

Utilities in petrochemical complexes.
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Fourth year curiculum
Engineering Materials Scheme

¥ Silicate Technology {(First term only)
Theoretical Practical Tutorial Units
Weekly load 2 - 1 o

Structural forms of silicates, ceramics raw materials, cermics
processes, preparation of raw materials, moulding, drying and
firing. Ceramics, product, ordinary bricks, refractores,

parcelains, cement and glass.

¥ Corrosion (Flret term only)

Theoretical Practical Tutorial Units

Weekly load 2 3 1 _ &

Corrpsion definition and i1mportance, mechanism of electr-
ochemical corrasion, types, the electrochemical theory of
Coufosxon} Corrgsion of i1ron and steel in aq&eous envirunment,_
effect of dissolved nygén, effe;t of bacteria, effec£ of

galvanic ¢oupling, effect of velocity, effect of dissolved

salts, Mnatural water, metallurgical factors, heat treatment.
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KPolymer'Technology (Decond term only) .

Theoretical Practical Tutprial Units

weekly load 2 - T 5

Introduction, classifications of polymers, polymerizatiopn
and the effect of kinetics on the molecuiar weights.
Molecular weights and 1ts distribution and methpds of deter-
mination., Heat of softening and the glass-transition temper-
ature and Lhe fécturs affecting it.

Physical perEFLiEL.aﬂd molecular factors affecting 1t.
Modification of properties according to the applications

reguirenents.,

-k LComposite Materials

Theoretical Practical Tuterial Units

Weekly load 2 3 . - &

Definition, timber and polywood, fiber~reinforced mater:als,

Dispersion-strengthened metals, cermets and polymers, concr-

ete, glares and enamels.
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Fourth year curiculum
Chemical Industries Scheme

¥ Chemical Processes (first term anly)

ey gme e P L N Syt il
P T Tra R R PRI s e (Ve T e L S SR S R

Theoretical Practical Tutorial Units

e Ty oy o ot S . AP o e ik e Wk ey P e e W —

3 Weekly loads : Z 3 - &
E {h/w)

- xidation, Sulphonation, Nitration, Alkylation Halogenation,
Polymerization, Condensation Polymerization, Hydrogenation and
dehydrogenation lonization, Hydrolysis and dehydratiaon,

Electrochemical Process, Chemical decomposition.

¥Chemical Industries (1} (first term only)

Theoretical Practical Tutorial Units

e e . Rk T A T T T S T frirm e T T TR — T oy Al . o g S —

Weoekly loads _ 2 _ ~- . 1 S
(h/w) '

{1 a. Fertilizer and acids

. ;ﬁ Develop@ent of Ferilizer lndustries.
f?- Manufacture 0f ammonia gés}
- Manufactufe of urea fertilzer.

.;;— Phosphoric acid.
:;f Menufacture of phoéphéric fertilizer.
P;— Sulphur;c aric.
© - Manufacture of sulphuric fertilizer.
?’*-NitriC“acid.

4. Hydrochloric acid.

%_B~ Petrachemical lndustries.

- [eteragentc.

B brral tibers.



- 0rganic acids.
- Polymers.

« Glycols and esters.

S s Explosi@é“materials Industries
T - Explosives industry.

~ Powder lndustries.

- Black powder .

Spherical powder.

- TNT.
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Fourth year curiculm
Chemical Industries Scheme

¥ Biochemical Engineering {second term only)

heoretical FPractical Tutorial Units

Weekly loads 2 - 1 ]
(h/w)

~ Introduction.

. - Kinetics of substrate utilization.

Kinetics of enzyme-Catalysed reactions, and enzyme mechanisms,

"= Transport phenomené in biochemical systems.

~ Design and analysis of biological systems.

- Appilications of piochemical engineering.

¥ Chemical InduStries_(EJ

Theoretical Practical Tutorial Units

i o e ——— it — e i A — T — i T Vi T g

Weskly loads 2 3. - &
({h/w)

A. Food lhdustry.
- Food elements.

-~ Canning.

.~ Conling and freezing.

“w Farmentation.

2 . _
~ Buger and dates Industry.

- Dils and soap lndustry.

- Carbonized liguor.

- Foaod Simulation,.
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B- Dyes and Pigments

- Natural.

- Synthetic.

- Dxrec£lbyes.

- Basic Dfes.

~ Acidic Dyég.

- Disperse Dyes.

= ACctive DYEE.

~ Thearies of Dying.

i - Reactions of Dyes manufacture.

- Reactions of calourings manufacture,

i
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Fourth year curiculum
Fraoject
Theoretical Practical Tutorial Units

Weekly load 1 2 - 4

i i~ Object of project
i o2 literature gurvey and related theoretical background.

3- Design and erection of required apparatus and practical

experimentation, or preparation of planned computor programs

and executlion,
q- Analysis and discussion pf results.

5- Conclusions and recommendations.

Projects employing computer usagenohly should be either:

“1- Developments of equations, fheories and deductimn of
practical relations of scientific usé;

2- Design studies to obtain optimum solution for a certain
problem with multiple variables.

3- PrEparation ot prbgrams andlsystems of multiple applicat-

ions in Chemical Engingering with wide scientific use.
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