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2- Richard M. Felder ,Elementary principles of chemical processes ,3rd

edition ,2005
L.Jlé".'.‘sn a-‘-“*-‘-@‘uéﬂgﬂ\ JJL«AAJ\JS Léﬂ'u“ﬁg:‘s‘ &\J‘J‘J%‘:ﬂ‘-
( ereny 2T Apadal) claal)

Aaigl) Qi a8 ga g Gl Gaetigall A0l Ugana Cpag Asalal) a8l gall aan | ud AN 2Bl ga 45 AS) aa pall .
al Al Je g glaassl)

@Al Rl gl ddad 112

49




A Ciag i gal

oAl aag

L@B;S;.JLLJ\wuﬂ\eﬂ\ﬁgﬁj)ﬂ\w@»yw’\)@j 138 il Cauay i
Ciuay G i ol (e a5 Aaliall alaill (a8 (e (5 sl B2 BEs 38 (IS 1Y) Lee b e

¢ geali_ll
Faigh) A [ 38 ) Aaaly Al e all ]
T sboash Lauia pud S,/ el il 2
2 sl DRl ey /el 3
Al ol Clelall Jledl) ) guzanl) Aalidl ) gemall JIKET 4
(s Al / duadll 5
45 (S8 Al pall cile L) 22e 6
2021/6/12 Coa gl aa dae) &0l L7
Dot Glaal 8
i dualy ) B ) ey (uatigd) Jalalll 43S A pra g daamua 3 ) gy Dy ) agd -2
Jshadl alagl (& Sl )l Gaakal 5 4 je 5 ) gy dpunigl) JSLEA) e Jalail) -2
Apadigh) ALl Joa (5500 Sy ) Jlad S5 Jaal 5311 e 5 )8l -3
dpdia dualy oy gan g Jardl Jia 8 JSUW (s e 3 )58l 4
Uanaddll Jlaa &y giiiall Chasl g dsalal) i€l 3l g alal) Jual g3ll- 5

50




w5 el 5 ol 550 Al s 3e

4 gl Calaa Yl o
Agusigll Al Sl ¢yl 5 48 yua -1
Fawaigh JSLEA da (3 ol Sl Jalall 2 e o pall 221
Apunaigl) slall 3 Lyt 48 5 Al ) Clas gl e i paill 23]
Al sgsy 5 Jal) A Ll 5 5 g0y (o) Apustigl) QIS5 B 53 408 48 0 -4
Lggh Jagmst] Al 5 JISEL gl ) sucill -5

el alal) 4 el Calaal) -
Ay ) B gy Auanigll JSLE)) ae Jaladll — 1
Anigl) Blall 8 daly Il c¥aladll Gudad — 200
g i) Baal 8 by ) gunnigl Al Jani — 30

Ll el i1k

zonia il 5 ) guad) aladiul g (e @) i jall 38y jlay Adlall ) pualas glhac) -
Gampn i) ALY £ 552

3 _palaall = i 8 4kl 4S jLis-3

380 3 palaag

1

z\ﬁ.‘q}:\ Glblatia -]

4 yed llatial?
daliad lilatial-3
D18 Sl Sl ien -4
Al cilial -5

Al 5 Al ) CalaaY) =
e @8l Gl gL Bldll 7~
JSUall Jay dpelaall A4S Ui 2 =

Ll el 330k

o il 5y gandl Rl 5 il pim el Ay o ALY ) yealadli]
o)AM\C‘)JL;AUH\:\SJum3
M@M\a)a\é.aél.

pxifil) 53yl

51




dliad Clladial ody Hed Cliladial A gy liladial- |
dinll claad ol gy & g < yiaw -2

(a3l phaill 5 caula gil) S dabeiall (gAY il jlgall ) Al giial) dlalil) g daladl il lgall - 3

Alenll JSUaAl) d il 5l il jleal) 3k 1
faalall iU e ) i g & MURYL alell Joal 5il1 2 2

52




oA 4 10
aitil) 43, 5k adlall 44y 5l s/l ol | aladll s ja | clelad) | & s
g sa sall 4 sllall
il P = O B
SIS s S0 | i i | anpepienions. | 320232
IS T s o | Sy | 52| 5| 3
R L vl Bl IR
B g%ﬁifju\jﬁ Al 5l il yuala Polar Coordinates 43,32 27, 2 3 5
s &—'Mﬁi‘;j&bé Al i oyl Polar Coordinates | 44,32 2, 2l 3 6
P gmhf\jtu:jja\),s Al &y s el Polar Coordinates 32,2z,2 0, 1 3 7
P g%ﬁ&fjuuﬁ Al i, ks Vector Analysis 33,2z,2 0, 1 3 8
P gm;é&fju\)js Al i o punlas Vector Analysis 32,2z,2 i, 1) 3 9
5 em;iﬁif)u\),s Al 3, ke Vector Analysis 33,2z,2 0, 1 3 10
g t.—miis;ﬁifjabjs Al i, ol Vector Analysis 4212 1z, 2 3 11
s eﬂﬁﬁf}uuﬁ Al &yl el Detelz/lrr;itr;ia(\:teess and 4> 15 1z, 21 3 12
P g%ﬁi‘}jauﬁ Al &y s el Dete;ﬂrr;igf\ct:ss and | 45,12 1g, 2] 3 13
3 @Mﬁi‘,}u;ﬁ Al 54 A & yunlae Dete':/ln;i{;iact:: and 43 12 1z, 2 3 14
s eﬂﬁﬁfjuuﬁ Al &y s el Detelz/lrr;itr;iiteess and 4315 1z, 21 3 15
diaill 40l 11

1-Thomas Calculus, by George B.Thomas,
Jr,Elevnth Edition Media Upgrade 2008" Other
support books
2- Mathematical methods for science students,
Second Edition, by G. Stephenson .

3- Advanced Engineering Mathematics, Fifth
Edition, by C.Raywylie,LouisC.Barrett .

4- Mathematical Methods in chemical Engineering,
Second Edition, by V.G.Jenson and G.V. Jeffreys .
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Published, 2006, ,International(P) Limited

Reprint 2007

(oaall) a1 gal yall 22

67
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KHANNA PUBLISHERS,New ,Edition, 2009
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1. Demonstrate knowledge of incompressible fluid flows, two phase flow, fluid statics,
kinematics of flows and essential basic hydrodynamics.

2. Define and solve problems in fluid dynamics in various engineering applications.
Provide the ability to describe energy variation and its application in flow and pressure
measurement and frictional energy losses calculations.

3. Provide the ability to estimate the required energy for fluid pumping (selection the size
and type of appropriate pumping for liquid and gas) and to design the liquid mixing
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equipment.

4. Predict necessary fluid parameters of full scale projects by performing simple model
experiments.

5. Share ideas and work in a team in an efficient and effective manner under controlled
supervision or independently.
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1- Definition of a fluid, fluid mechanics; Physical properties of fluids
2- Dimensional Analysis
3- Fluid Statics
4- Fluid Dynamics, Newtonian’s Incompressible Fluid
5- Pumping of Liquids
6- Non-Newtonian Fluids in Pipes
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Ay il 448G | fluid mechanics;
J&aa | Physical properties of 1
fluids: 2
Density, specific
gravity, viscosity,
kinematic viscosity,
surface tension
and capillarity, bulk
modulus of elasticity
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I il 438Uia | stress; Types
e | of Fluids: Newtonian, 1
non-Newtonian fluids 2
ideal and real fluids,
Newton’s law of
viscosity.
455880 < LadY) | 4 ki ¢l yalas | Dimensional Analysis: == == 2 3
4 aill g 448U | Units and dimensions;
e | Fundamental 1
dimensions; 2
Dimensional
homogeneity;
Dimensionless number
Methods of
dimensional analysis,
1- Rayleigh’s method
(power series)
A8l @ LadY) | Al & palaa | 2- Buckingham’s T1- == == ) 4
Ay iy 448%a | method / Theorem
siia | *Bernoulli’s Theorem 1
Demonstration 2
455880 < LAAY) | 4 ki ol yalaa | Fluid Statics : == == 2 5
Ay il 438U | Basic consideration of
Jida | fluid statics; Pressure 1
head of liquid; Pressure 2
force
on surfaces; Buoyancy;
Ay ekl syl | Ayl ¢l palas | Measurement of == == 2 6
Iy iy did. pressure: (Piezometer,
4 | Manometers, types of 1
Manometers, 2
Mechanical Gauges)

*Calibration of
Bourdon Tube
Pressure Gauge
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Fluid Dynamics,
Newtonian’s
Incompressible Fluid:
Fluid kinematics: Types
of fluid flow (steady
and unsteady flows,
uniform

and non-uniform flows,
one, two, and three
dimensional flows,
Rotational

and irrotational flows,
laminar and turbulent,
compressible and
incompressible flows),
*Reynolds
Experiment
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velocity distribution in
laminar and turbulent
flow

Boundary layer,
Continuity equation
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A nailly

Momentum equation,
Bernoulli’s

equation, Euler’s
equation of motion,
modified Bernoulli’s
equation, pipe

size selection

*Energy Loss in Pipes

N = DN N =N
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Two-Phase Flow,
Horizontal and vertical
flow regime,
calculation of pressure
drop of two-phase flow
by Lockhart and
Martinelli

method.
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Pumping of Liquids:
Total heads, NPSH,
Horse Power and cost
consumption,
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Pumping

Efficiencies
Characteristics curves
Types of the pumps,
Selection of

Pumps.

*Gear Pump

N = DNIN PN
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Centrifugal pump
relations, homologous
centrifugal pump,
centrifugal pumps in
series and in parallel.
*Centrifugal Pump
Characteristics
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Non-Newtonian Fluids
in Pipes:
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83 | Definition, types of
non-Newtonian fluids,
flow characteristics,
apparent

viscosity, shear rate and
description of time-
independed fluid

A ehal) il may) | Al ¢l palaa | calculation
Ty ailly 4&8la | of friction and pressure

s | drop for general time
independent in laminar
and

turbulent flow
*Friction Losses in
Piping Systems
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Holland, F.A. and Bragg, R., “Fluid Flow for Chemical Engineers”, 2nd
Ed., Edward Arnold, 1995.
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1- Coulson, J.M. , Richardson, J.F., Backhurst, J.R. andHarker, J.H.,
“Chemical Engineering” Volume(1) 6«Ed.,

Butterworth-Heinemann, 1999

2- Other support books :-

3- DARBY. R. , Dekker M. “Chemical Engineering Fluid Mechanics”,
2ndEd.Marcell Dekker, 2001

4- Wilkes J. O.,“Fluid Mechanics for Chemical Engineers”, 2nd Ed.
Prentice Hall PTR, 1999.

5- De Nevers, N. “Fluid Mechanics for Chemical Engineers” ,
2ndEd.McGraw-Hill 1991.

6- McCabe, W. L., Smith, J. and Harriot, P., "Unit Operations of Chemical
Engineering”, 6« Ed., McGraw —

Hill, International Edition, 2001.

7- Christi J. Geankoplis "Transport Processes and Unit Operations” 3rd
Ed. Printice Hall International Editions,

1993.
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1- Modern petroleum Techno]ﬁ)gg, vol. T, upstream, ed.
E%a Richard A. Dave, 1P, 6" d., Jhonwiley and sons.

2- Modern Petroleum Technology, vol.2, Downstream,
ed. By Alan G. Lucas, 1P, 6 ed, ., Jhonwiley and
sons.

Ltd.
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Classification of
materials,
classification of
materials based on
structure, advanced
materials.
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2-1

Stress-strain
behavior, ductility,
brittleness,
toughness,
modulus of
resilience, poison’s
ratio, hardness,
effect of
Temperature

Stress-strain
behavior, ductility,
brittleness,
toughness,
modulus of
resilience, poison’s
ratio, hardness,
effect of
Temperature

The structure of
atom, atomic
bonding, bonding
energy and inter-
atomic spacing

The structure of
atom, atomic
bonding, bonding
energy and inter-
atomic spacing

Types of atomic or
ionic arrangements,
crystal structure,
lattice, unit cells,
metallic crystal
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crystal structure,
lattice, unit cells,
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structure, crystal
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direction and
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techniques for
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thermal expansion,

Heat capacity, =

= = = thermal A4 12-11
conductivity,
thermal stresses
Glass transition = = -13
= = = temperature, Creep A4
resistance 14
electrical = =
A_u;_d\ A_u.d\ 11 I
eleetrical-resistivity
of metals 4 A.USL.A\ DJ)SAS\ t_\.ISM 1 |
Materials Engineering

1- Donaled R. Askeland, The science
and engineering of materials,
international student edition, 2006 .

2- William D. Callister, Jr. , Materials
science and engineering, Fifth
edition, 2000.

3- Lawrence H. Vanvlack , Elements of
materials science and engineering,
Fifth edition, 1987.
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1- Define the operation principles of the different types flow measurement, solve problems
in fluid flow through flow measurement devices with applications for steady and
unsteady flow.

2. Demonstrate knowledge of compressible fluid flows, with differences of equations using
depending on compressible flow conditions, sonic (sub)(super)sonic flow,

dadal)
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conversion*diversion nozzle, types of gas pumping devices.

3. Provide the ability to estimate the energy (power) consumption for liquid mixing
equipment and to design it by predict necessary fluid parameters of full scale projects by
performing simple model experiments.

4. Provide the ability to estimate the terminal falling velocity and description drag
coefficient for flow through packed columns and pressure drop calculation for fixed and
fluidized beds and transport of particles

5. Share ideas and work in a team in an efficient and effective manner under controlled
supervision or independently.

a5 alail) g aalail) (331 5k g Jiall il 3 9

34 yeall Calaaly)
1- Flow Measurement
2- Flow of Compressible Fluid:
3- Liquid Mixing
4- Flow of Fluid through Granular Bed and Packed Columns

il Aalal) A el Galaay) - o
flow measurement ¢l e Ca=ill 1 o
iy aly i gudl 2 o (3 5k 8 yna 2
fluidized beds s packed columns < baxa Ja s s 3
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A S ] tl] Jucad
anill 44y 5l | aalail) 43, )l sl /3an gl alaill s H3a Glelddl | g sl
Ay ghdl) ¢ JBaY) | 4l ¢l yalaa | Flow Measurement: NE ) 2 1

Ay il 438 | Pitot tubes, orifice
Jida | meter, venturi meter, 1
*Discharge through an 2
orifice
4 ) el Ly ,L*Jh.i &l palaa | nozzle meter, == == 2 2
& adlly 438Ua | Rotameters other
i | types of flow meters, 1
*Flow through a 2
Venturi Meter
A 5Rd) @) LAY |4y 5 &) palas | flow in open channels == == 2 3
& aily 438ia | and weirs with steady
Jida | and 1
unsteady applications 2
*Open Channel Flow
over Weir
A8l ¢ LadY) |4yl &) palaa | Flow of Compressible == == ) 4
Ay aillg 428la | Fluid:
4 | General equation, 1
equation of state, sonic 2
velocity in fluids, Mach
No.
A 5Rd) @) LAY |4y 85 &) palas | Tsothermal, Non- == == 2 5
Ay il d38Ua | isothermal and
Jida | Adiabatic flow of an 1
ideal gas in 2
horizontal pipes, ;
Al cibady) | Ay i ¢l palaa | Converging-diverging == == 2 6
Ay iy 4385a | nozzle for gas flow
i | *Impact of Jet 1
2
PR Ak @l palaa Types of gas == == 2 7
4 aill g 438Ua | pumping devices (fans,
534 | blowers compressors) 1
2
FRPHRATRENFIREC I BTN PPN compressors types and == == 2 8
L adlly ddBUa | gas
sS4 | compression cycle and 1
calculations of work 2
and efficiency of
Compressor
*Flow of Compressible
Fluid
455880 < LAAY) | 4 k0 o) palas | Liquid Mixing : == == 2 9
Lpaily 438 | Stirring and mixing and
Jiida | rotational force 1
*Forced Vortex 2
i M‘“‘m BEECU I WY @) palaa | effective forces and == == ) 10
g il g 43854 | dimensionless




283 | numbers for rotational 1
fluid flow. 2
Al i bady) | Ayl ¢l palaa | Stirred vessels (power 2 11
Iy il 4385 | consumption,
s | power curve, scaled- 1
up), equipment 2
4s8dl) @i gAY |4y 55 ) palaa | Flow of Fluid through == 2 12
FI) 428la | Granular Bed and
534 | Packed Columns: 1
Motion of particles in a 2
fluid, Drag force on a
particle, terminal falling
velocities,
Sedimentation of fine
and coarse particles
*Non-Newtonian Fluids
Behavior
45580 < LAAY) | 4 ki ¢l yalas | Pressure drop in == == 13
Qg padllg 4Z8%a | granular beds, packed
83 | columns: packing types, 1
Pressure drop 2
estimation
(Kozeny and Carmen
equations)
455880 < LAAY) | 4 ki ol yalaa | Fluidization Minimum == ) 14
4 il g 4&8ia | fluidization
5 | velocity, Pressure, 1
Pressure drop, 2
*Fluidization
A0 i Lady) | Ay S ¢l yalaa | Ergun equation, bed == 2 15
& adlly 438Ua | expansion and
23 | transport of particles. 1
2

Aall 4l 11

Holland, F.A. and Bragg, R., “Fluid Flow for Chemical Engineers”, 2nd
Ed., Edward Arnold, 1995.
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1993.

1- Coulson, J.M. , Richardson, J.F., Backhurst, J.R. andHarker, J.H.,
“Chemical Engineering” Volume(1) 6«Ed.,
Butterworth-Heinemann, 1999

2- Other support books :-
3- DARBY. R., Dekker M. “Chemical Engineering Fluid Mechanics”,
2ndEd.Marcell Dekker, 2001

4- Wilkes J. O.,“Fluid Mechanics for Chemical Engineers”, 2nd Ed.
Prentice Hall PTR, 1999.
5- De Nevers, N. “Fluid Mechanics for Chemical Engineers” ,
2ndEd.McGraw-Hill 1991.
6- McCabe, W. L., Smith, J. and Harriot, P., "Unit Operations of Chemical
Engineering", 6t Ed., McGraw —
Hill, International Edition, 2001.
7- Christi J. Geankoplis "Transport Processes and Unit Operations" 3:d
Ed. Printice Hall International Editions,




4 gbrassl) Auaigl) add Al jabaal) S L ot o) eyl il
( ey 20N dpalall sl

S @igag all Cpaigall A8k Ugads (1o g Agalal) adlsall g | i i) ) e A0 g SISVl all -
Rt il o & stiasl

@A Rl gkt ddas 12

Aaiue JS Al 35 5y palaia¥) Jlae G alad) ) ghail) 4] 5

s Lganiiii g @l pualaall G

ol 5 el 8 Apaa) Jilus sl alasiin

Tnternet - 4 s:Siall Lallall 40l e 558 siall <) pualaall s anlail) a8l sall aladin

Lo B0 o

97




A dag zigal

oA ay

Lgiind Caldall (pe Gl giall aladll il jia g ) jiall patliad Y Lucaiie ey 138 ) jiall Ciuay i
Cuay (g Lt Tl e a5 Aaliadl alaill o b (e (5 saal) BaELY) (33a 38 (S 13) Lee Lin e
¢ el

Al 2K / 2 <01 dada poaletll Bzl 1

RN Fol /gl )2
L;u.hgj\ ngY\ ))S"‘M )“‘)/?-““ 3

et , dalidl ) paall JSiT 4

L /) Jadll 5
(k5 32) (S8 Al pall cile L) 22e 6
.2021/6/1 Caagll 138 dlae) F 5 7

Dot laal 8

e dsanadil) g Lpaigh) agladl B Adals ) g Alaada’ Eua (e ol ) 8l Araaly il Gy g i @

Ciliplail] g Jibusal) 8 Lgaladin die Lgia Lllaia¥) g dpluall Luilaal) Gkl Q! 48 pa i) @

Aptigl)
a9 duald Jglan g cilahaiia 389 Leliiat g clibd) (andliy aan algy 53 alall clfiag iUl 48 20 @
e cilalitiay)

98




Oa ) Lgudang aa Uil Guilad ase o aadad Al JSUiall Ja g i) (e gUlia) o 5,080 @
Laudigh) \gia g a slal) ABS b 5 8 cilidal b Jay alal) 138 5 clguam 3 Al cillaladll) JYA

il 5 ool 5 el 55 s 5 el a9

A el Calaayl
Asdigh 3 Al Lalipdas (amy 5 ) Ailany) anlidl e c el -1

Ailany) JSLERN by Jilaill g (el 5 aanill A U Qun) agd 2
(LY 5 38 aill) dpulu) dbanyl Clel jaY) e Ca il 3

A sl sball 8 Lgliadat 5 Adadld) <l i sall ) asaliall agh 4
Ltk g Lee ) il g Jlaiall iy ylai 5 Al aaaliall agd 15

el Lgilipal g LA el 055 ngd 6

oty dalal) 4 jleall Calaa¥) - o
Ay ) Ailiaa¥) Jslall alasin) 8 Calldall 4B 30l 5 — 1
Aoaliiu) Ailanl ol sall 8 Al g Calldall gal 5uSal @l jlge Agaii - 2
Lilanl 4 y )l dlae) -3
Ailase lad ja dlaef 48K 40

L) 5 el 3k

uua g azalall gal sadizall Ciliaiall aladiunl 4 ¢ piSIV o Ahaall (3§ jall o dsauladl) A s
- 9 & é AR s S S - 3
daliall Ca g L)

anill (33 Hla

5 pualaal) gl V15 A 3l claa) gl gyl g el 5 due sall cililacial)

99




Al 5 Agilan ol CalaaY) 2

Sasl ) shaiall e Lpuaigll clipkdll i deliall JSLiall da e 38 il g alaia¥) -17
A sgae o) A slaa (ol Badaa (5 5S5 8 ) 5 maniall )l Slas

b N o sall Al drala (e LY OV ¢ gl 5l 50 siall Cag il B Bale) 27

oo liall Liighl JSUaall 4] s 3 lat IMal 5 30 LS Guidai o dlaied) 3

Ola¥! 5 A (e lia JSLi) Auedl ol dpuzaly ) Jglall Y (o peil) vie Lol Y)Y 45

Liolal s phlaall s e 3 a8l 5 Al Gl L0l 5 A 5l

Ll el 330 ke

o g dadladl ol Bacizall Cilaiall aladinly 435 5 IV g Aaall (§ Hhall g il aladll (3 )l
daliall ca gyl

anill (33 Hla

(il ol 5 Caka gl 4,006, dlaiall (AN il jlgal) ) Al sanall bl 5 daladl il jlgeall - 2

Agleal) 5 Apuigh) JSLEAN Jsla 3 lian V) @l jlgall (ki -1
MQ\SEJM&A\}J\}QLA}SMMe‘..\;du\)\.}){);j}g@.sﬁadm\ﬂ\csﬂc_}\)t.@_d =23
h\}@)ﬁwdﬂ\jdj\}d\jug}\éczw‘ =32

B phiall jaliaadll e Gla glaall Gadlatiu) g JSLL st 3 ee 5 avanatl) e 5 y0aall -4

100




oAl 4 10

andil) 45, 4l

RRTFA

g s 54l

alaill Cils A
A gl

cale Lol

R

g s

PR
J«.,ém ilaal g
B_mald cililatial

iy e clilatal g

Introduction:
Statistics, population
and sample descriptive
and inductive statistics
and graphical
representation of Data.

¢hi4

2-1

Frequency distribution
table, raw data, arrays,
types of frequencies

A2

Graphical representation
of frequency distribution
table

¢ A2

Measures of central
tendency

¢ A2

Measures of dispersion

GBI 2

SN W

Curve fitting, Least
squares method, Straight
line forms, polynomial
regression, variance and
correlation coefficient

¢4

Multiple and partial
correlation: regression
equation, normal
equations for the least
square regression, the
coefficient for multiple
correlation, relationship
between multiple and
partial correlation

A2 9

Probability distribution,
continuous and discrete
probability distribution,
normal distribution

2 10

The binomial
distribution, the Poisson
probability distribution,
approximation of
standard distributions

¢hi4

12-11

The chi-square test,
confidence intervals,
degree of significant, test
of hypothesis, test for
goodness of fit of
probability

distributions test of
independence.

¢hi4

-13
14

Companying three or
more means (one-way
analysis of variance
(ANOVA), requirements
of ANOVA test, ANOVA
Ftest,decision rule in
ANOVA test

B4

-15
16
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1- Statistics - Shamus series
2- Statistics for engineering and sciences
Beginning of statistics - by Lary Stephensen (LRbaall) At H aal yall 22
4- Murry R. Spiegel, Statistics, Mc Grow- Lo e S aal jall g sl
Hill international book company 1st (eeery oD Aalall O3l )
addition.
5- Michael Sullivan III, Statistics informed
decision using data 3rd addition, pearson
education international 2010
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Higher Engineering Mathematics by Dr.B.S.Grewal, Khanna Publishers,
401 Edition, 2007.
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1- Higher Engineering Mathematics by Dr.B.S.Grewal, Khanna Al 11 4 B
Publishers, 40t Edition, 2007. (J ) Aty JS\ @\)‘M '2

2- Advanced Engineering Mathematics by Erwin Kreyszig, 8t edition, 2007.

4 gbrassl) Auuaigl) adld Al jabaal) S L ot o) eyl il
( ey 20N dpalall sl

S 28 g g il (pmasigall 480 Ugras (a9 Asalal) 281 gall e | i i) 1l g A5 SV wad el -
Luigl
il e e

A g i gal

ol aag

Lgiia Calldall (he 48 giall aledll il jaay ) jiall patliad Y Luciie jlay) 18 ) jiall Ciuay s
Cuay (s b Tl e a5 Aaliad) alaill o b (e (5 saal) BAELY) (33a 28 (S 1Y) Lee Lin jae
¢ zali_ll

Fasigl) IS / 48 ¢S daala ] dsall 1
dadall

106




A sl A pud S gl el 2

J8Ual) g saLal) 4530 ga sl ey /el 3

Aalidl ) gemall JIKET 4

Al Al Glelall edl) ) gaal)
. Al / Jadll 5
45 (S8 Al pall Glelid) 22e 6
2021-6-5 Coa gl e dlae) )5 7

DRl Glaal 8

COEA Jad da ) <l ghdld) g 4BUal) 9 Balall 45 )) ga asalia 48 2 ]|

6 9baxsl) Je il Gl d8Ual) g Balal) 4331 5 51 a) -2

gl dilida A BN 80 Gl -3

@ glpansl Jo L) 3 5o g3 48U g Balal) 43 5) ga 51 ) -4

Al al) ABUal) 4531 ga ) 0 -4

Ldliall g Jstaal) ) a el =@

g alil) cillaladial) aladiind g 4y gha 1) Gila -7

B iuall & Adad) 8 43Ul g alal) 4531 g0 Glean -

pfill g alatll 5 adaill (B3l 5l g ) jRall Gy 9

48 el Calaay)
COUSE Jad da Y1 < gladld) g 48Ul g Balal) 4531 g0 ashlia 48 a -1
¢ Sassl) Jo ) Gl 48Ul g Salal) 4530 5a £ ) o 5480 — 2
gl calida B N it Glea e 3l -3
S Srassl) Jo L) 3 g gy ABUY) g Balal) 45 5) ga 1) o 508 4]
Al aal) A8l 45 5) ga ) gl o B a8 -5
Ladlial) g J sl 3 o lua o 5,480 6
g Aaldl) cillaladial) aladiin g 4y gha ) il e 3 a8 -7
B iiuall & Adad) A BUal) g Balal) 45 )) g0 laa o 538N -8

107




ol Aalal) A el Calaa) - o
g Rl Cilida A g clShal arand A8l g Balall A3l ga £l ) - 1
4 sha s Aalal) cilaladal) aladind — 2
A al) 4530 gal) ilaa A Aaddiieeal) cifaral) 3o Glwa — 3
Sﬁi«.u‘),ﬁi\:;Jlal\‘_,éaﬁl.hl\‘ghw\:ﬁj\ygm_4g

il 5 aaleill 330 5k

zona 5ill 5 gl aladiul el yia jall A8 Hlay Allall ) jalaa glac -
A gill AliaY) # 5l -2

B_palaall ~ b A dullall 4S jLia-3

328Ul 8 ialaa -4

andill (33 Hla

394}.3 Sllaial -

A Hed sl -2
daliad lilatial -3
D 5 < e -4
Al Sl sl -5

Al 5 dglan ) CalaaY)
e @il Slal gL BLall -1~
JSUall Jay G laal) A8 Ll -2

alail) 5 aidaill 350k

oo sl 3 ) gunal) aladiad g ol ia jall A4 Hlay dllall ) jalaall -1
A il ALY & 55 -2

8_alaall 7 i 8 dlhal) 38 i -3

380 3 pualaa -4

Ladadl il il -5

pil) (33l 5k

Adend cllilaial i et cililatal dise g cililatal -1
il Slal gl 5 85 G e -2

108




(andl) skl y Cayda il ALE Aaliall 5 AN G leall) A stiall Al 5 daladl il jlgall -
Jasll Jia & JSLa) s e 56l -7

Alaadl JSLIAN (8 Al 1 ) lgall Gk 20

Lpalall (Sl 561 85 & YL aladl Jual sl 232

JAd AL 10

i) 48, 4l palacil) 43y )b £ s gall gl / 3aa o) anil 4 pthaall abail) cila A | clelud) | £ gaud)

%M‘*O\JL,:BY\ 448U 3 il ysaa | Energy Balances that Include the Effects of Chemical | 34,24,14.2z,1z,1,2),11 3 1
Ay pailly Reaction
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1- Himmelblau, D.M. and J.B.Riggs," Basic principles and calculations dggllaall 5 8al) il 1)
in chemical engineering",8® , Prentice-Hall Inc., New Jersey,2013

1-Sikdar, D.C., Chemical process calculations, PHI Learning private (SAaall) Apusi N1 g sal) -2

Itd., New Delhi, 2013.
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Imperfections in
solids
Point defects,

4131211

a3 2e ]l

43332312

2-1

line defects,
interfacial
imperfections,
Macroscopic
defects als

Atomic and ion
movements in
materials
Stability of atoms
and ions,

mechanisms for
diffusion

, rate of diffusion
(Fick,s first law),
factors affecting
diffusion,
non-steady state
diffusion (Fick,s
second law

Solid solutions and
phase diagrams:( 6
hr)

Basic concepts,
solubility and solid
solution, phase and

B2

phase diagram,
unary phase
diagram, binary
Iso-morphous
system, binary
eutectic system

8-7

The Iron-Carbon
system:( 6 hr)
The Iron-Iron
carbide phase
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diagram,
development of
microstructures in
Iron-carbon alloys ,
a3
— = — Ceramic materials = = A4 12-11
Crystal structure, = =
mechanical properties
of ceramic X
) + -
= = = classification of 2 L"”kj.él‘ 13
ceramic materials on » 14
the basis of its
application
= ey .o - 1 5
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Materials Engineering
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6- Donaled R. Askeland, The science & a2 @J‘ gébdb NP
and engineering of materials, ( ey 220 Aaalal) S
international student edition, 2006 .

7- William D. Callister, Jr. , Materials
science and engineering, Fifth
edition, 2000.

8- Lawrence H. Vanvlack , Elements of

materials science and engineering,
Fifth edition, 1987.
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1. Able to develop an understanding of the basic concepts involved in using
reaction rate equations and kinetic constants.

2. Perform derivations of rate equations for non-elementary reactions both in
homogenous and in heterogeneous reacting systems.

3. Able to understand the role of temperature and concentration in the rate
equation.

4. Perform constant volume batch reactor calculations
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and
conversion
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dadll | dddle 4 ki | to rate laws 1
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ayaill stoichiometry
<l LAy &l palas | Reaction 2 S
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reaction rates.
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consecutive
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: Effect of
pressure and
temperature
on multiple
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<l i) Gl pualsa | Stoichiometri 2 13
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iyl consideration
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systems
(constant and
variable
density).
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dg il consideration
s in flow
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Gl sy &l palsa | Initial rate 2 15
dgsedll | Addlie &)k | and half-life 1
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1. Scott Fogler H, Elements of Chemical (baall) dpstd 1) aal yall -2
Reaction Engineering, 3rdEdn., Prentice Hall
of India, 1999.
2. Octave Levenspiel, Chemical Reaction
Engineering, 2ndEdn., Wiley Eastern Limited,
1985.
1. Smith ].M., Chemical Engineering Kinetics, L2 as (Al gl sall g sl
McGraw Hill, 3rdEdn., 1981. ( ey o dpalal) SO

2. Froment, G.F. and Bischoff, K.B., Chemical
Reactor Analysis and Design, John Wiley and
Sons, 1979.
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To impart the basic concepts of chemical technology

To develop understanding about unit process and unit operations in various
industries.
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Process
classification,
Process types,
Operating
conditions,
Flow charts
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Al
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Industrial
stoichiometry
, control
system ,
research and
development
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Sulfur and
Sulfuric acid:
Raw
materials,
Mining and
manufacture
of sulfur
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Manufacture
of sulfuric
acid,
Manufacture
of oleum
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Ammonia
and Nitric
acid: Raw
materials,
manufacture

dadall

127




procedure of
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L ailly 458l .
production 1
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fertilizers: 1
Types of
chemical
fertilizers,
Manufacture
processes of
(NH4) SO4
2580 LAY Al sl | \anufacture 2 |
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process of 1
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materials,
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process of 1
super
phosphate
2 saal) < LY Al clpsas | Manufacture 2 12
Ly aill g 458l
process of 1
triple super
phosphate,
Phosphorous,
daial)

128




**M‘a‘::rﬂz ok e Phosphoric 13
acid
manufacture
process, Nitro
“ ] phosphate.
“M‘:)‘j:;’; i &l g Electrolytic 14
industries:
Chloro-
Alkali
industries
**M‘a:l:fﬂ;’; Sl ""i‘u;;: Industrial 15
salts
Aiaill 40l 11
Chemical Process Industries, Shreve’s, 4th . 4 gllaall 5 ) el S ]

Edition, McGraw Hill.

Dryden - Outlines of Chemical Technology
for 21st Century, Gopal Rao & Marshall
Sittig, 3rd Edition., EWP.

Unit Processes in Organic Chemical
Industries, Desikan and Sivakumar (Eds.),
CEDC,

IITM, 1982.

(baall) i 1 g all 2

. Encyclopedia of Chemical Technology,
Kirk and Othmer, 27 volume set, 5th Edition,
Wiley, 2004
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’ differential equations,
Solutions of linear 2
_ _ differential equations, 1+ k2
- - Initial and Boundary B
value problems,. |
Separable first-order 3-4
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_ _ Exact differential 1+ 42
- equations, okl
Differential operator, i
Integrating factors,
- Applications with 1 st 1+ 52|56
o - ODE KNy
Solutions of second . 7
_ _ order linear 1+ k2
- - homogenous equations Al
Coupled first order 8
equations, Method of
reduction of higher .
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transformation e
. . 1+¢ hi2 |14
= = Fourier series b
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‘ ’ Applications with ‘ ‘ 2+ o hig 16
Agiaill Al 11
1- Advance engineering mathematics by 4 slhaall 3 ) jiall Sl ]
H.K. Dass
2- Advance engineering mathematics -
Schaum series
1- Advance engineering mathematics by (LRbaall) Apui H) aal yall 22

2- Applied Mathematics and Modeling for

Erwin Kreyzic

Chemical Engineers”,Rice R G. and. Do, D. D.,
John Wiley and Sons, New York, 1995.

1-

2-

Mathematical Methods in Chemical L Sl aal yall g sl
Engineering”, Jenson. V.J. and Jeffereys, G.V, ( ey sl dadall el )
2nd Edition, Academic Press New York, 1977. ’ ’

Applied Mathematical Methods for Chemical
Engineers”,Loney, Norman W., 2 nd edition,
CRC Press — Taylor & Francis Group, Boca

Raton, 2007.
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1- Understand the basics of diffusion as applicable to mass transfer phenomena.

2- Estimate Molar fluxes in convective and inter phase mass transfer.

3- Explain the concept of diffusion theories.

4- Applying the convective mass transfer correlations to calculate mass transfer rates in

many units operation.
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1- Fundamentals of mass transfer processes
2- Diffusion in binary gaseous
3- Diffusion in multi component mixtures
4- Diffusion in liquids
5- Diffusion in solids
6- Diffusion theories
7- Diffusion resistances
8- Unsteady state mass transfer
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Yunus, A. C.., Heat and Mass Transfer, McGraw-
Hill. (2015)
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1- J.P.Holman, Heat Transfer, Ninth edition.
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Fundamentals of Heat and Mass Transfer, Fifth
Edition.
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Engineering , volume 1”,3rd edition.
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Sarah Philpot and Lesley Curnick
Series Editors: Liz and John Soars
OXFORD 2011

Inside Reading 2, The
Academic Word List in Context
By Lawrence J. Zwier

Series Director: Cheryl Boyd Zimmerman
OXFORD

Longman Academic Writing Series 3
4th ed

Alice Oshima & Ann Hogue
PEARSON

Headway; Listening SKkills; Level 3
Student’s Book, OXFORD

Oxford Guide to Plain English 4th
Edition- Web Education

Oxford Guide to English Gramma, John

Eastwood

( oy 2N Aadall SO

https://www.engvid.com/

Cai Y a8l ga A s S aalal

147



http://webéducation.com/oxford-guide-to-plain-english-4th-edition-pdf/
http://webéducation.com/oxford-guide-to-plain-english-4th-edition-pdf/
http://webéducation.com/oxford-guide-to-plain-english-4th-edition-pdf/
http://webéducation.com/oxford-guide-to-plain-english-4th-edition-pdf/

Al )y skiddad 12

A e el Al ) Rl shat oy

el o1l 3] datl) A e pll e i) -

(Rl 1) Aphasly Adlall o ) M plaind) -

a3 (G B 5 Al pall 5 Adaall Clbaalal) Ay ae Josl 511 -

DA Gl g gar dball I3 JLAYT g &l g jabadll 5 I e s sale e e BURY) -
ol

148




A Ciag i gad

oAl aag

Lgiind Callall (pe Gl giall aladll il jaa g ) jiall patliad Y Lusiie ey 18 jiall Ciuay i
Ciuay O L bl (e a5 Aaliall alaill (a8 (e (5 sl B2ELY) G8s 38 (IS 1Y) Lee L e

¢ el

28 anaa FRRTEWWESUIE|
T3 el Atigh) o8/ Arigll 4K A el il 2
/1135 sl claigls DRl ey /el 3

dalidl ) gemall JIKET 4

Al / Juadll 5

149




Le sl el ( 3) (A1) Al ol el e 6

2021/6/6 Caua gl 138 dlae) Z )l 7

el Calaal 8

Y3 sl g Jasll (50 yaldle) chlaladin¥) g ) sall (A8l ce Al il slaaly llall 3y g 3
da )2 ) Sy J oY) o Blall 5 g stall o SalS B ) adl elaaling (il 8 5) (IEYI( Adalall daUa)
Slallc dalaal) dadaiy) Glel jal« )‘JJLCA ¢ g (C'_I\J'Ud\ Codl o8 cLeaslad LBJL} 3 ) sl
...... 4l sl

3 gaall 5 ) Sl Leamall el 1 ¢ A Ayl Allaall ¢ AMal) Alloe s e

Aginlail) il slaial) (e IS0 8 S g oY) 0l Rl o sdal) e oyl

(Dl Jall daana (ol g b ) ¢ Ayl e Sl Jslas

il clilee e 3 ) al) il iyl

il 5 lell g oulal 33155 sal) Cla yae 9

A el Calaall

3l adl clala (il 8 4 seia Ao Caail) 1]

Sl G g s Y a sgde Ao Ca el 22

A gidal) g dalaall dadaiy) Cile) al Cladaa g L e e o il 3

5 all elulin Jglaa g cillalada ¢ AMall a Sl Aalaal) ¢ AAlad) Aalae e o jaill 41
AuKaaling ga il Aualil) (e o3 6l julea e s yaill 5

el Aalal) 4 el Calaal) -
il sdbaal) g Jelddl) o 5,08l - 1
Aandigh 5 dpluadl O jleall y okl - 2
Clain¥) 5 agdll Gl len sk -3 @

Ll 5 bl 330 ke

A58 5 yualas b el
andill (33 yla

150




e sl QAR - 1

R Y

A yecilaaly -3

ossaall sige sl 4S LA 4
i laal -5

Al 5 Al ) CalaaY) 2
Z LY Aalay s e gleall gla il Aoy elaiY) -1
AL e da g yaall salall ae callall Je i (s daslie; Llaiu¥l -2
LY Sl &l e sk -3
4 aall g Jalaill 5 Jlaill 4

Lal)y el 3k

484l 5 5anll 3 jraall Gl Lty g Al aas g3 - ]
) 5 Alall agh pa lldall 4na 5-2
Leana®s Qllall (e 4 gllaall & ganll g claad ) and 8 dasal) 2o gally - o) 1Y) -3

pail) (33l 5k

g Ae gy <l Ll /5 bl Jala Je i)/ dgill cilal )

(ol ) ol 5 Cala gl 4,006, dileiall (6 AN il jlgall ) Al sinall Aplialill 5 daladl il jlgeall - 2
) il 5 ae Jalail) e calldall 3,08 et -1
Baaa%all Jilus o1l aa Jalatll e clldal) 3 j08  duaii -20
mﬁhd\jj\};\\gr_du\ﬁ)ﬁ )_.3#_3.3
i Y ae Jaladll e aldall 3 )08 4t -4

151




oAl 4 10

il 44y 5l | aalail) 43, )l s/ 3an gl alaill s H3a EXPSTII B
g saa sall 4 slladll
adle AL eobi| clawl (e 4adia Cilalling agh 3 JsY)
At 5 yall 5 el elaiyla
L)
aale alil s ki ol 8 oo Aedie | iy el e o el 3 )
ALl Lidliat 5, yall elaila a1 1Al )
Lnall Cilleall Slaila oyl ll
Ao ually | dlleadl 55 all
PR Gk dgaaall Lol sl | Alaleae e o el 3 S
ot g ai8liet aaal) J5) gaall <l el adls)
(salia Alal) adalaa g
dona<il)
Sl sl gk Laaadl pal all | Gl Jilse da 3 &
Al ISR aaal) J5) gaall alre Cilanki e
Olaial SR PUNT
sl
e Alind & ki daaal) el all | Jadll Claa ciy L 3 el
A58lia ai8liet aaanl) (J5) gaall Gblaall 3 ) sl g
il g 5, yall elaila
dale alin) ok Sal o Sl GBI G ) agd 3 ceald)
C’_ﬂ_ia\}} MSLIA-F k‘ﬂA.LI\J}A‘).\ﬂ E)\);j\ gﬂ.u.i\.ﬂ
EEIDEN 850 e il
Al all 58
dale alin ok A R 1 PPYY PR R | 3 )
Glal g dadlat claiyla g fll | Jilisa Ja g (2555
felen Jadll s Jsn
Jaill 5 il
bl
ale Al ok | Al (ailadll LS 5 Ca il 3 bl
ALsdlia Asiliet Ji sl all | Loy 5 ) il
Saial sailadll
2l 4l ol Al
il sl
a5l ok | Al Gailadll Ja e 5l 3 il
i) At S8 suall 3y ) 5l alall il
Olaial 5 4giiial pailadll

dadall

152




aale L Gk | bl Gailadll [ a4 g Sl
ALsilia Asiliet il ) all | Jslaa g cillalada
Oladal 5 LSl (al 52
>l (sl 4 ) el

Gl 4l Sk Sl iyl e 5ol shas gl

agid) Lidliet | cllee e 4yl Al ¥ alas sl " e
Oladal 5 Gl 345 Jal duzaly
= s Jall Gl
Ll

Fale A oo | bl clanks Jac 13e agd e
SIEENDY Lliet | Cllee e 4y all nozzles

ale Al o | bl ikt | g e e g JRAERT
iidlieg|  AdBlier | e e i all | adee e Jile
Jaial 5 Gl Gaxll sLasy)
alic J gl

Aale dli) Sk WSaaliall lapdai | dag Jee T agd e )l
ALilia Liliet | cillee e A all | iy sl Jile
Olaial g Gl | Jglaadl alaasuly

Ablie sk JSU Jals olatial | g Jae Jaue agh ualall

sle laial g i) ganal 5 L) goall Jile e
il g

dgadll 4l 11
1- J. M. Smith,H.C.Van Ness, Introduction to 4l s ) jaal) i)

chemical

engineering

thermodynamics, 6th

edition (International Edition), Mc-Graw Hall,
2008.

(oaall) L M1 aal yall 22

1-K.V.Narayanan, Atext book of chemical
engineering thermodynamics, prentice Hall of
India, New Delhi, 2011.

2-  B.G.Kyle, Chemical and process
thermodynamics ,(3rd Edition), prentice Hall
Inc.New Jersey, 1984.

3-J. Rayner, Basic engineering thermodynamics
in SI units, printed in great Britain, 1971

e s ) gl el 5 sl
(eoeny oD Apalall O3l

Cu Y] @l ge A g SISV aa) pall -

153




Al )y skiddad 12

& S ALl a5 Al il Jead Al dllae JSA (e Ganll L llal) (gl <) e
il ol sl ) Al e glaall jameS cuill 5 Sl aleaall e
Balall Laadl i) ddLoa) SIS |

154




A405) A yal
Q,.m\\ gubﬁ\ Jadll

dadall

155




A g zagal

ol aag

Leisind Ul (g 428 siall alal) il ey el (allad ool Guaiie Tjlan) 128 il Cias
Cuay (s b Tl e a5 Aalidd) alaill b (e (5 saal) BAELY) (33a 28 (S 1Y) Lee Lin e

¢ zealiyall
Ftigh A8 / 43,48 daala Rl Bl
A, glansSl) At and Sl /el andl)
2 Tsbass cllolia Luia EENEypwy
Ll Al e Bl adl) ) guaal) Aaliaddl ) gemall JIKGT
P )/ Jadll |
A5 (S Al all e bl aae

DRl Calaal

Led 53 gm sall ) sha¥V) dae o) LIS o) Leliandi Ayl e Jucadll (3 5k g 0o laall Cayiad

Celial ) il IS dalall Joadil) g yka drilia

1. Able to develop an understanding of the basic concepts involved in using
reaction rate equations and kinetic constants.

2. Perform derivations of rate equations for non-elementary reactions both in
homogenous and in heterogeneous reacting systems.
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3. Able to understand the role of temperature and concentration in the rate
equation.

4. Perform constant volume batch reactor calculations
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Lsaad) afu)l-i“ﬂ <) walaa | Interpretation 2 1
PV Asdla Ay 3| of rate data, 1
scale-up, and
design
reactions
Lgaal) 5\4)1-.3:11 <) palaa | Classification 2 2
PV LBl &l | of reactors. 1
i sadl) af‘jﬁ?‘ <) palas | Conservation 2 3
Y LdBua 4y i | of mass in 1
reactors.
PR i-uﬁ:ﬂ <) palaa | | The ideal 2 4
R Addla 4 3 | stirred-tank 1
reactor
(Batch and
steady-state
flow)
RPN gbﬁ“ﬂ &) palaa | The ideal 2 5
D L & k| tubular flow 1
reactor (PFR)
L aa) afui“ﬂ < pwalaa | | Design 2 6
Y LBl & 3 | procedure: 1
Batch reactor
(constant
volume and
constant
pressure)
RPN ;uﬁ:ﬂ <) walaa | Design 2 7
PR Lddla &y 83| procedure: 1
Continuous
stirred-tank
reactors
(Single and
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multiple

reactions)
L el :)‘f::; ) <) walaa | Design 8
% 4Z8ia 4y 85 | procedure:
Tubular-flow
reactors
L i) f‘ J)L,c:;:n ) &l Jmla.a : Comparison 7
Y LdBla A 85| of stirred-
tank and
tubular-flow
reactors.
FIpRT :)\j::x; ) <) Jmh-e Flow recycle 10
2 dd8lia 4,51 | reactors
MM!::::J; ) <l Jmla-a Non- 11
A dddlia 4yl | jsothermal
reactors
L sadl) ;uﬁ?‘ ) <l J.:AIA-A Equal- size 12
R Al 4B | ixed flow
reactors in
series (first
order and
second order
reactions)
FOPRA] :B)L:?; ) &l ):AIAA . Batch 13
2 dldlia 4y 53 | stirred-tank
reactors
FRPPRA] éuﬁ?i ) <) JtélAA Plug flow 14
D L. & reactors in

series and/or
parallel
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hﬂmnsuﬁfr il palaa | Best 2 15
TV Adbla 4 ks arrangement 1
of a set of
ideal reactors
Agadll 4l 11
A sllaall 5 yaall (sl
1. Scott Fogler H, Elements of Chemical (aall) dpsd 1) aal yall -2
Reaction Engineering, 3rdEdn., Prentice Hall
of India, 1999.
2. Octave Levenspiel, Chemical Reaction
Engineering, 2ndEdn., Wiley Eastern Limited,
1985.
1. Smith J.M., Chemical Engineering Kinetics, Lo e S aal el g sl
McGraw Hill, 3rdEdn., 1981. ( oy 220G dpalal) O3
2. Froment, G.F. and Bischoff, K.B., Chemical
Reactor Analysis and Design, John Wiley and
Sons, 1979.
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Headway; Academic Skills; Reading, Writing, and
Study Skills; Level 3 Student’s Book

Sarah Philpot and Lesley Curnick
Series Editors: Liz and John Soars
OXFORD 2011

A sllaall 5y il (]

-1

Inside Reading 2, The
Academic Word List in Context
By Lawrence J. Zwier

Series Director: Cheryl Boyd Zimmerman
OXFORD

Longman Academic Writing Series 3
4th ed

Alice Oshima & Ann Hogue
PEARSON

Headway; Listening Skills; Level 3
Student’s Book, OXFORD

R
(\S)

Oxford Guide to Plain English 4th
Edition- Web Education

Oxford Guide to English Gramma, John

Eastwood
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dacliall Gillaall ﬁ)ﬁg\#?@

2 3al) Slaall i s s oed

To impart the basic concepts of chemical technology

To develop understanding about unit process and unit operations in various
industries.
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Classification of
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Classification of
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of detergents,
Manufacture of soap
484l @ Lasy) il pdlas | Sugar Industries: Cane 2 10
A ailly Addlia
sugar 1
484l @ Lasy) il pdlas | Sugar Industries: Beet 2 11
Al Addlia
sugar 1
Apshd) ) L) i al pélas | Production of liquid 2 12
il “8Ue | piofuels 1
Apshd) ) L) i cl pélas | Production of liquid 2 13
il “8Ue | piofuels from 1
renewable resources 1
sl < i) Sl @l yalas | Production of liquid 2 14
R “&s | biofuels from 1
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A shdd) @) LaY) ;42085 ol pdlas | Uses and application of 2 15
4l 4ddlis | | BF 1
adsill 11
Chemical Process Industries, Shreve’s, 4th . 4 glhaall 3 ) el sl )

Edition, McGraw Hill.

1-Dryden — Outlines of Chemical Technology
for 21st Century, Gopal Rao & Marshall Sittig,
3rd Edition., EWP.
2- Unit Processes in Organic Chemical

Industries, Desikan and Sivakumar (Eds.),
CEDC, IITM, 1982.

1. Encyclopedia of Chemical Technology, Kirk
and Othmer, 27 volume set, 5th Edition,

Wiley, 2004
2. N. Naderpour, Petrochemical production

process, st reprint, New Delhi,2009

3. Hydrocarbon processing, Petrochemical
processes,2005
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axiill Ao 5k [ adaill 43y [ S/ s0n gl alaill s e Slelall 1 g sl
1-Introduction to Numerical
o o owe Analysis:
“‘4.'—“‘ AL Numerical Solution, type of .
aba claal g 12 errors; relative error, 1+ C,SJE‘ 2 1
3 J..)JAB Gliladia) ¢ absolute error, percentage Aha 2+ g:g._.\_‘hj
@ & cililadia) g error, truncation error,

round off error.
Floating point.

Solving linear System of

Equations: 1+ té)ki 2 3.2
— — - — by direct methods (GE , GJ, a2 4 e -

cholsky , IM, ...etc). -

Solution of linear 1+ b2

system of equations by
Iterative methods (Jacobi
and Gauss-Seidel).

S 2 + Akl

Root Finding:

Roots of polynomials,
Bisection method, Secant
method, Newton-Raphson
method.

1+ guki2
a2 4 Anki

Solution of ordinary
Differential Equations:
Initial value problems.
Solution of first-order
ordinary differential
equations using Taylor',
Eular, Runge-Kutta and
Predictor-corrector
methods

1+ k2
Sda 2 4 A

Numerical integration by
Trapezoidal and
Simpson's 1/3 and

3/8 rules. Double
integrals using
trapezoidal and
Simpson'’s rules.

1+ k2
a2 4 Anki

11-10

- Interpolation and
Polynomials
Approximation:
Lagrangian Polynomials,
Divided differences,
Cubic spline
interpolating
polynomials, Newton’s
forward and backward
difference formulas

1+ g2
S8 2 4 Al

13-12

Solution of Partial
Differential Equations:
Types of Partial
Differential Equations:
Elliptic (Poisson)
equation, Parabolic
(heat) equation,
Hyperbolic (wave)
equation. Finite
difference solution of
Partial Differential
Equations. Numerical
solution of partial
differential equations
using explicit, implicit
and Crank-Nicolson

1+ k2
Sda 2 4 A

16-14

dadall




I I M M I I I

Al Al 12
| | |

| |
i el 5, aall (Sl ]

1- Numerical Methods for Engineers and
Scientists”, Joe Hoffman, McGraw-Hill Book
Company,1993.
2- Applied Numerical Analysis”, Gerald,C.F.
and Wheatley, P.O., 6th Edition, Pearson
Education, 2006.
.1- Numerical Methods for Engineers”, Steven C. (Lobaall) At Y aal yall 22
Chapra, Raymond P. Canale, McGraw Hill, 6th
edition, 2010.

2- Numerical Methods for Chemical Engineers with
MATLAB Applications”, Alkis Constantinides,
NavidMostoufi, Prentice Hall, 1999.
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1- Understand the basics of gas absorption, stripping and distillation.

2- Design absorbers, strippers and distillation columns.

3- Find Operating lines, feed line and No. of trays or amounts of packing required.

4- Calculate columns efficiency.

1- Understand the basics of gas absorption, stripping and distillation.

pfill g alatll 5 adaill (B3l 5l g ) jRall Gy 9

48 yeal) Calaal)
1- Introduction to separation processes
2- Absorption in packed bed columns
3- Absorption in Tray towers
4- Introduction to distillation process
5- Fractionating process
6- Multi-component Distillation
7- Plate & packed distillation columns
8- Reynolds Analogy
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