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N. Naderpour "Petrochemical Production
Processes" 1Pst P reprint, sbs publishers,
New Delhi,2009.

Hydrocarbon processing” Petrochemical
processes"2005
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H.L. List "Petrochemical Technology"
PrenticeHal Vew Jersey, 1986

L.F. Hatch and Samatar "From, hydrocarbon
to Petrochemicals” Gulf Publishing company
2" printing, 1982

A.L. Waddams "chemical from petroleum"4®"
edition John Murray,London,1978

Mcletta,  Encyclopedia  of  chemical
processing and design, 1987
Ullmans', Encyclopedia of technology ,1987
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This subject presents an elementary treatment of the principles of heat
transfer. Presentation of the subject follows classical lines of separate
discussions for conduction, convection, and radiation. Conduction is treated
from both the analytical and the numerical viewpoint, so that the student is
afforded the insight that is gained from analytical solutions as well as the
important tools of numerical analysis that must often be used in practice. A
similar procedure is followed in the presentation of convection heat
transfer. An integral analysis of both free- and forced-convection boundary
layers is used to present a physical picture of the convection process. From
this physical description, inferences may be drawn that naturally lead to the
presentation of empirical and practical relations for calculating convection
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heattransfer coefficients. Because it provides an easier instruction vehicle
than other methods, the radiation-network method is used extensively in

the introduction of analysis of radiation
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Experimental relations 4 JsY!
of heat transfer by
forced convection
inside pipes

low through cylindrical 4 &’m‘
and spherical bodies,
Flow through bundle of
tubes

condensation outside 4 SlEl
horizontal and vertical
tube bank; Heat transfer
to boiling liquid,
Analysis of boiling
curve, Nucleate boiling
mechanism

Heat Exchanger: 4 Y
Classification; &l

Construction of shell
and tube heat
exchanger; LMTD,
LMTD, NTU method

correction _fa_ctor, Dirt 4 ng\
factor, Individual and
overall heat transfer
coefficient; Design
procedure of shell and
tube heat exchanger

Radiation heat transfer: 4 u.mLuJ\
Introduction; Black
body radiation, Plank’s
distribution law,
Monochromatic
emissive power
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1- Hollman J.P., Heat Transfer, McGraw Hill A ladll 3 yaal) ai<d) g
2. Kern D.Q., Process Heat Transfer, McGraw Hill ) - )
1- Hollman J.P., Heat Transfer, McGraw Hill (Lbaall) dpt HI aal jall 22

2. Kern D.Q., Process Heat Transfer, McGraw Hill
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This subject provides the possibility of designing the basic units used in the chemical
industries. The objective of the first course is to introduce students the fundamental area of
mass transfer, which enables students to focus on the study of separation process. It is aimed
to introduce the chemical engineering student the diffusing mechanism of liquid and gas in
this process. It is also focused to introduce the student the mechanism for designing
distillation tower, which it is important in a number of chemical industries, drinking water
treatment, and separation of petroleum to produce the requested material in the
petrochemical industry. In addition, this course provides the possibility of teach the student
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the mechanism for designing absorber and stripping towers which they have effectiveness in
the absorption of gases and liquid in a large number of oil, petrochemical industries. The
objective of the second course is to learn the extraction towers design which it interest in
extracting fluid in a large number of oil and petrochemical industries. In addition, The
possibility of designing cooling towers which it important in a large number of food and
petrochemical industries. As well as. It provides the possibility of studying the humidification

.process and the enthalpy chart
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The development of new processes in the chemical industry is becoming more complex and increasingly expensive. If
the research and development of the process can be carried out with confidence, the ultimate design will be more exact, and
therefore the plant will operate more economically. In all facets of such a project, mathematics, which is the language of the
quantitative, plays a vital role. Therefore training in mathematical methods is of the

utmost importance to chemical engineers
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Origin, formation and 4 1
composition of
petroleum. Evaluation
of crude oils. Refinery
products and their uses.
Analysis of petroleum
products. Fractionation
of petroleum

Thermal processes 4 2
(cracking, coking,
steam cracking) .

Catalytic processes in 4 3
oil refineries (catalytic
cracking, hydro
cracking,
desulphurization by
hydrogen

reforming 4 4
isomerization,

polymerization , steam
reforming)

Lubricating oils 4 5
(properties and needs,
production techniques,
removal of asphalt by
solvents, extraction by
furfural, de-waxing )

Conventional chemical 4 6
treatment of refinery
products (treatment
with sulfuric acid,
treatment with earth) .
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2. Bhaskara Rao, B.K., Modern Petroleum Refining Processes”,
Oxford-IBH Publishing Co.
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Book Co.
2. Bhaskara Rao, B.K., Modern Petroleum Refining Processes”,
Oxford-1BH Publishing Co.
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Catalytic and non-catalytic reactors are ubiquitously found in chemical,
biochemical and petrochemical industries for manufacturing variety of
useful products. Effective design of such reactors for improved productivity
requires detailed understanding of the underlying principles that govern
their functioning. This second level course on chemical reaction engineering
will extensively cover design of fluid-solid catalytic and non- catalytic
reactors. Moreover, residence time distribution is an important aspect that
is often used for various fault- diagnosis purposes. This course also covers
various aspects of RTD and its applicability in designing non-ideal reactors.
The material covered in this course will build on the basic topics of the first
level chemical reaction engineering course
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di8la g du BN Heterogeneous | Catalytical Reactions 4 ds
processes; Catalysis )
. Steps:
and adsorption
Akdlie g Abis sk Classification and 4 Pk
preparation of Catalysts and
catalysts; Promoters Catalysis
and inhibitors,
Azdlie o Aluud +s ki Rate equations of 4 XL
38 Jl i 5 fluid-solid catalytic Catalytic Reactions
reactions; Hougen- | Mechanism and Rate
Watson and power Equations
law models
Azl g Abal Tt Procurement and Derive a Rate Law 4 &I
analysis of kinetic for Catalytic
data; Reactions
Adilia 5 ALl g B Reectlo_n ar}d Internal Diffusion 4 o
diffusion in
Phenomena
porous catalysts.
Akl ¢ Aluud gk Isothermal and non- 4 bl
355+ isothermal Effectiveness Factor
effectiveness factors
Akdlie g Al + ki Estimation of 4 )
Jhs s Effect of intra-phase Diffusion- and
transport Reaction-Limited
Regimes
Akdlie g Abi sk effect of external The Weisz—Prater 4 Cralil)
mass transfer criterion
s, T + . ) m‘
Addlie p Al “”LJ Global reaction rate The Overall 4 &
Js s Effectiveness Factor
“re | I ] ] ) . : Hlad)
. :{“‘ g Design of catalytic Meé;ieggltehr/llggsfor 4 >
DS Hasliag reactors
Transfer
o s v f .. . % m‘
Adilia 5 ALl g I_sotherm_al e Fixed-bed Reactors 4 > ¢
adiabatic fixed bed .
Design
reactors
Al 5 Al ok Multiphase reactor Second Order 4 e A
design Reaction in PBR
A58l g Al + )Lu Kinetics of _catalyst Catalyst Deactivation 4 e
Judi 5 Poisoning
Azdlie g Al ZB -t Kinetics of catalyst Poisoning Fouling 4 e g )
5S4 deactlvatlor_l and Sintering
regeneration transformation
Akdlie g Abal BT Determination of Determination of 4 S Gualdl)

Deactivation Kinetic
Parameters

Deactivation Kinetic
Parameters
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1-Fogler, H.S. 1999. Elements of chemical
reaction engineering. 3rd ed. Prentice-Hall.
2- Levenspiel, 0. 1999. Chemical reaction
engineering. 3rd ed. Wiley & Sons, Inc.,
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3-Froment, G.F.; Bischoff, K.B.; De Wilde, J.
2011. Chemical reactor analysis and design. 3rd
ed. John Wiley & Sons, Inc.
4-Missen, R.W.; Mims, C.A.; Saville, B.A.
1999. Introduction to chemical reaction
engineering and kinetics. John Wiley & Sons,
Inc., New York.
5-Carberry, J.J. Chemical and catalytic
reaction engineering.
6-Smith, J.M. 1981. Chemical engineering
kinetics. 3rd ed. McGraw-Hill Int. Book Co.,
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Design is a creative activity, and as such can be one of the most rewarding and
satisfying activities undertaken by an engineer. It is the synthesis, the putting
together, of ideas to achieve a desired purpose. The design does not exist at
the commencement of the project. The designer starts with a specific objective
in mind, a need, and by developing and evaluating possible designs, arrives at
what he considers the best way of achieving that objective; be it a better chair,
a new bridge, or for the chemical engineer, a new chemical product or a stage
in the design of a production process. When considering possible ways of
achieving the objective the designer will be constrained by many factors,
which will narrow down the number of possible designs; but, there will rarely
be just one possible solution to the problem, just one design. Several
alternative ways of meeting the objective will normally be possible, even
several best designs, depending on the nature of the constraints.
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Equipment design

Selection of economic reflux
ratio

2

1

Distillation

Separation Columns | 2

Dew points and bubble points
Equilibrium flash calculations

Distillation

Multicomponent distillation:

short-cut methods for stage and

reflux requirements

Distillation

Approximate column sizing
Plate contactors

Distillation

Plate hydraulic design

. Plate-design procedure
.Plate areas 566
.Diameter 566

. Liquid-flow arrangement
.Entrainment

.Weep point

Weir liquid crest
.Perforated area

.Hole size

10 .Hole pitch

11 .Hydraulic gradient

12 .Liquid throw

13 .Plate pressure drop

14 .Downcomer design [back-

up]

©CoO~~NOOUITh~WDNPE

Absorption

Absorption

Packed columns

1. Types of packing

2. Packed-bed height
3.Prediction of the height of a
transfer unit (HTU)

Absorption

4. Column diameter (capacity)

N

Pipes

Pipes
Mechanical design of piping
systems

N

Pumps

Pumps

1. Pump selection

2 .Power requirements for
pumping liquids




3 .Characteristic curves for
centrifugal pumps

4 .System curve (operating line)
5 .Net positive suction Head
(NPSH)

6 .Pump and other shaft seals

Separator

Gas oil separator
1. 1Gas-liquid separators
2. Settling
3. Vertical separators
4. Horizontal
separators

10

Heat exchanger

Heat exchanger
Mean temperature difference
(temperature driving force)
Shell and tube exchangers:
general design considerations
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Pumps

1. Pump selection

2 .Power requirements for
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centrifugal pumps

4 .System curve (operating line)
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6 .Pump and other shaft seals
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Design of shell
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Equipment design

Design of shell

General design considerations:

pressure vessels

Design pressure
Design temperature
Materials
Design stress (nominal
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Welded joint efficiency,
and construction
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6. Corrosion allowance
7.Design loads
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