
Chemical and Petroleum 
Engineering Department

SHARIF UNIVERSITY OF TECHNOLOGY



4

6

8

12

15

22

22

24

Introduction

objectives

History

Organizational structure
and research groups

Service, research, and general 
research laboratories

How to receive services from 
the service laboratories

Workshop services

Selected professional/industrial 
projects between 2016 and 2021

For further information, contact:
Department of Chemical and Petroleum 
Engineering
Sharif University of Technology
Azadi Avenue, Tehran, I.R. Iran
Tel: +98 21 6616 5401
Fax: +98 21 6602 2853
Email: info@che.sharif.edu
http://che.sharif.edu

International Affairs’ Office
Sharif University of Technology
Azadi Avenue, Tehran, I.R. Iran
P.O. Box: 11155/8639
Tel: +98 21 6616 4780
Fax: +98 21 6602 2724
Email: ia@sharif.ir
www.ia.sharif.edu
Design by: Hamed Amanollahi

2022



4 Sharif University of Technology 5Chemical and Petroleum Engineering Department

Since the construction of 
Abadan Refinery, Chemical and 
Petroleum engineers have been 
in demand to run the huge and 
extensive oil, gas and petro-
chemical plants with a down-
stream chain of industries, which 
has played a vital role in the na-
tional economy. More than 50 
years ago, Chemical Engineering 
Program at Sharif University of 
Technology (SUT) was conceived 
along with three more engineer-
ing programs when SUT was es-
tablished in 1965. Later in 1966, 
the first students enrolled in the 
program. Gradually, the depart-
ment expanded its industry-re-
lated research programs in col-
laboration with major Iranian 
oil companies including but not 
limited to the National Iranian 

Overview

Chemical and Petroleum
Engineering Department

4

Address: Chemical and Petroleum Engineering
Departmente, Azadi Ave., Tehran, 1458889694, I.R. Iran.
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Oil Company (NIOC). Conse-
quently, the department was 
renamed the Chemical and 
Petroleum Engineering De-
partment in 2001.
The mission of the under-

graduate chemical engineer-
ing program is to educate 
chemical engineers capable of 
design and operation of chem-
ical process plants with world-
class knowledge of mathe-
matics, physics and chemistry 
along with engineering cours-
es such as material and ener-
gy balances, thermodynamics, 
transport processes, separa-
tion processes, kinetics and 
chemical reactor design, pro-
cess design and economics 

and process control. This pro-
gram prepares the students 
with deep understanding of 
basic sciences and their ap-
plication to real world chemi-
cal processes. Chemical engi-
neering concerns the design, 
scale-up, and operation of 
chemical processes as well as 
understanding and design of 
technologically useful mate-
rials. Chemical engineers are 
responsible for the produc-
tion of the safe, economical 
and environmentally benign 
materials in desired quanti-
ties - from grams (recombi-
nant drugs as an example) to 
tons of a commodity chemi-
cal. They employ the same 
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variety of careers 
in the petroleum 

industry. Students 
can also pursue their 

research interests in 
laboratories in graduate 

school.
The department recruits 

graduate students in M.Sc. 
and Ph.D. programs as well, 

which account for 30 percent 
of all enrolled. Areas of gradu-

ate study and research include 
Biotechnology, Biomedical En-

gineering, Environmental Engi-
neering, Polymer Engineering, 

Process Control and Simulation, 
Process Design, Thermo-kinetics & 

Catalyst, Reactor Design, Transport 
Phenomena, Separation Processes, 

Reservoir Engineering, Drilling and Ex-
traction, Production Engineering and 

Enhanced Oil Recovery. Researchers 
can have access to numerous facilities 

on campus through the Central Lab initia-
tive. They openly collaborate with scientists 

throughout the campus and the nation.
Chemical and Petroleum Engineering De-

partment stands honored to be part of a vi-
brant gathering of talented youthful students 

and knowledgeable academicians at Sharif Uni-
versity of Technology. After more than five dec-

ades of continuous effort in educational, research 
and technological endeavor, the department an-

ticipates a fruitful future by seeking unprecedented 
aspirations.

skills to manipulate natural processes in biolog-
ical systems. Recently, chemical engineers have 
advanced in developing materials to assist phy-
sicians and medical scientists.
Petroleum engineers play a key role in ex-

tracting and refining many of the resources 
that fuel our modern society. The work of 
petroleum engineers spans the production 
process of oil and gas, from exploring and 
developing new oil and gas fields; to sur-
veying, evaluating and testing wells; to 
directing and monitoring the plans, pro-
grams, equipment and machinery used 
in oil and gas drilling operations; to re-
searching and developing new, more 
cost-efficient methods for extraction.
The Department offers B.Sc. in 

Chemical Engineering, a four-year 
engineering curriculum accredited 
by the Iranian Ministry of Science, 
Research and Technology (MSRT), 
https://www.msrt.ir. This pro-
gram prepares students for a 
vast variety of careers in Chem-
ical Engineering in industry 
and research laboratories 
or for further education in 
graduate school.
The Department also of-

fers B.Sc. in Petroleum 
Engineering, a four-year 
engineering curricu-
lum, which is accred-
ited by MSRT. This 
program prepares 
students for a broad 
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Preparing well-qualified engineers who can address var-
ious technical challenges related to the chemical process 
industries.
Educate the nationally top tanked students capable of 

tackling the challenging technical problems with ethical 
and professional responsibility, safety, economical and en-
vironmental considerations.
Preparing the students with capability of trouble shooting 

in various chemical process industries.
Preparing the students to work in engineering design ac-

tivities in various consulting engineers firms.
In addition to technical aspects, preparing the students 

with knowledge of general courses including humanities, 
management, physical education and foreign languages, 
and elective courses, which gives them the flexibility to 
serve other related interdisciplinary fields.
Preparing the students with the flexibility of improving 

the quality of products in various industries including, 
oil, gas, petrochemicals, food, pharmaceutical and other 
chemical industries.
Preparing the graduates to successfully pursue postgrad-

uate study in chemical and petroleum engineering or oth-
er related fields in prestigious universities all around the 
world.
Preparing the students with oral and written communica-

tion skills.

Program Educational
Objectives
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Ahmad Ramezani
Saadatabadi
Ph.D. Laval University,
Professor.

“Biopolymers, Tissue Engineering, Bio-trans-
port and Controlled Release Drug Deliv-
ery; Nanomaterials, Nanotechnology and 
Nanoscience application in Polymer and 
Biomedical Engineering; Theoretical and Ex-
perimental Aspects of Polymer Processing 
and Polymer Blends; Polymer Melt, poly-
mer solutions, and multi-components fluid 
rheology; Applications of Structured fluids 
in Enhanced Oil Recovery (EOR) and Drag 
Reduction Modeling, Simulation and Ex-
perimental Approaches; Polymer Reactions 
Engineering; Membrane and Membrane 
applications”

Akbar Shojaei
Ph.D. Amirkabir University of 
Technology, Professor. 
“Synthesis, processing, struc-
ture and properties of Poly-

mers and Polymer Composites”

Aliasghar Mohammadi
Ph.D. McGill University, 
Associate Professor.
“Separation Processes, Mi-
crofluidics”

Asghar Molaei Dehkordi
Ph.D. Amirkabir University 
of Technology, Professor.
“Novel techniques for 
chemical and physical pro-

cesses, Process intensification, Transport 
phenomena and separation processes, 
Desulfurization, Catalytic wet peroxide 
oxidation, Particulate systems and fluid-
ization engineering, Synthesis of nano-
particles and mixed convection of nano-
fluids”

Cyrus Ghotbi
Ph.D.   Institut Francais du
Petrole, Professor.
“Electrolyte Solutions, Phase 
Equilibrium Calculations, Su-

percritical Fluid Extraction, Sour Natural Gas 
Purification, Bio-Thermodynamics, Phase 
Behavior in Reservoir”

Chemical and Petroleum Engineering Faculty consists of 38 full 
time members, including 23 professors, 5 associate professors 
and 10 assistant professors. Following is a quick introduction 
to our faculty; more information can be found on our website 
(http://che.sharif.ir).

Faculty

Ehsan Vafa
Ph.D. Sharif University of 
Technology, Assistant
Professor.
“Simulation, optimization and 

plant-wide control of chemical
processes”

Farhad Khorasheh
Ph.D. University of Alberta, 
Professor.
“Kinetics, Catalysis, Reactor 
Modeling and Simulation, 

Hydrocarbon Processing”

Farzam Fotovat
Ph.D. University of British 
Columbia, Assistant
Professor.
“Energy and Environment, 

Particle Technology, Fluidization
Technology”

Davood Rashtchian
Ph.D. University of Manches-
ter Institute of Science and 
Technology, Professor.
“Process Design, Process 

Integration, Safety and Loss Prevention, 
Waste Minimization, Heat Transfer and 
Condensation”

Hanieh Safari
Ph.D. University of Michi-
gan, Assistant Professor.
“Biomaterials, Drug Delivery, 
Immunomodulation”

Hassan Mahani
Ph.D. Imperial College
London, Assistant Professor.
“Enhanced Oil Recovery (IOR/
EOR), Low Salinity/Smart Wa-

ter flooding, Pore Scale Physics/Digital Rock 
Physics, Micro-Scale Experimentation, Res-
ervoir Geomechanics”



Hossein Askaripour
Ph.D. Sharif University of Tech-
nology, Assistant Professor.
“Enzyme Technology, Bio-
technology, Modeling and 

Simulation of Biological Phenomena, Wa-
ter and Wastewater Treatment”

Chemical and Petroleum Engineering Department

Mahmoud Reza Pishvaie
Ph.D. Sharif University of 
Technology, Professor.
“Simulation and Control”

Maryam Saadatmand
Ph.D. Sharif University of 
Technology, Assistant
Professor.

“Bio-microfluidics, Bio-MEMS, Regenerative 
Medicine, Biosensors”

Masoud Frounchi
Ph.D. University of New 
South Wales, Professor.
“Bio-polymer foams , 

Graphene-based bio-polymers, Bio-poly-
mer Nano-composites, Magnetic polymer 
Nano-composites, Antibacterial bio-poly-
mer films, Polylactic acid nanocompos-
ites”
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Mohammad Bazargan
Ph.D. Stanford University, 
Assistant Professor.
“Reactive flow in porous 
media, Air Injection, Acidiz-

ing, Gas Condensate Reservoir”

Mohammad Hossein 
Ghazanfari
Ph.D. Sharif University of 
Technology, Associate
Professor.

“Petroleum/Chemical Engineering”

Mohammad Jafar
Abdekhodaie
Ph.D. University of Toronto, 
Professor.
“Controlled Release Drug 

Delivery Systems, Tissue Engineering, 
Artificial Human Organs, Biomedical En-
gineering, Biopolymers”

Mohammad Kazemeini
Ph.D. University of Illinois 
at Chicago, Professor.
“Preparation and char-
acterization of industrial 

catalysts and sorbents, Investigation of 
design and operation of multi-phase 
chemical reactors and electrocatalysis via 
conversion of chemical into electrical en-
ergy through fuel cells.”

Mohammad Shahrokhi
Ph.D. University of Wiscon-
sin, Professor.
“Process Control, Adaptive 
Control”

Ramin Bozorgmehry
Bozarjomehry
Ph.D. University of Calgary, 
Professor.
“Modeling & Simulation of 

Novel Processes; Analysis, Identification 
and Control of Nonlinear Processes; Evolu-
tionary Algorithms and Their Applications 
in Chemical Engineering; Process Synthe-
sis and Optimization; Artificial Intelligence 
& Its Application in Chemical Engineering; 
Application of Information Technology in 
Chemical Engineering”

Mohsen Masihi
Ph.D. Imperial College
London, Professor.
“Fractured Reservoir Stud-
ies, Percolation Approach 

in Reservoir Modeling, Enhanced Oil Re-
covery Techniques, Reservoir Characteri-
zation”

engineering topics; Drilling & produc-
tion engineering-related topics; Sim-
ulation of fluid flow through porous 
media using pore-network modeling 
approach PVT (Phase Behavior Predic-
tion of Petroleum Fluids;) Asphaltene 
precipitation & deposition study; Pore-
scale fluid flow simulation through 
various conditions in petroleum reser-
voirs”

Saeid Jamshidi
Ph.D. Sharif University of 
Technology, Assistant
Professor.

“Development of professional software 
applications for various petroleum        

Saeed Eini
Ph.D. Sharif University of 
Technology, Assistant
Professor.

“Process Systems Engineering, Mul-
ti-scale design, Simulation, Optimization, 
Energy Efficiency, Flexibility analysis, 
product design”

12 13Sharif University of Technology Chemical and Petroleum Engineering Department

Seyyed Abbas Mousavi
Ph.D. Sharif University of 
Technology, Associate
Professor.
“Polymer blending, Pol-

ymer reactive extrusion, Research and 
development of polymeric membranes 
for different applications, Surface modifi-
cation and research on biopolymers, Fuel 
Cells”

Seyyed Mobeen
Fatemi
Ph.D. Heriot-Watt Universi-
ty, Assistant Professor.
“Multi-Phase Flow in Po-

rous Media, Special Core Analysis and 
Flow Functions, Microfluidics, Multi-Phase 
Flow in Wellbore”

Seyyed Shahaboddin
Ayatollahi
Ph.D. University of Water-
loo, Professor.
“Enhanced Oil Recovery, 

Flow in Porous Media, Nano and Bio 
Technologies in Oil and Gas Industries”

Shohreh Mashayekhan
Ph.D. Osaka University,
Assistant Professor.
“Stem Cell research, Tissue 

engineering, Biomaterials, Nano biotech-
nology”

Soheila Yaghmaei
Ph.D. Sharif University of 
Technology, Professor.
“Water and Wastewater 

Treatment, Simulation of Biological Sys-
tems, Soil Bioremediation”

Tayebeh Hamzelouyan
Ph.D. University of Hou-
ston, Assistant Professor. 
“Kinetics of Heterogeneous 

Catalytic Reactions, Environmental Catal-
ysis”

Vahid Taghikhani
Ph.D. Amirkabir University 
of Technology, Professor. 
“Electrolyte Solutions, Phase 
Equilibrium Calculations, Su-

percritical Fluid Extraction, Sour Natural Gas 
Purification, Bio-thermodynamics”
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Seyed Mehdi Borghei
Ph.D. University Newcas-
tle-upon-Tyne, Professor.
“Waste Treatment, Biologi-
cal Treatment of Industrial 

Wastes, Chemical Treatment, Bio-film 
Processes and Environmental Issues”

14 15Sharif University of Technology Chemical and Petroleum Engineering Department

Retired

Dariush Bastani
Ph.D. University of Man-
chester, Professor.
“Liquid-Liquid Extraction, 
Column Design and Per-

formance Prediction, Rotating Disc Con-
tactors (RDC), Pulsed Plate Extraction 
Columns (PSE), Separation Processes, 
Transport Phenomena, Droplet Mass, 
Transfer Coefficient”

Fathollah Farhadi
Ph.D. Universite de
Technologie de Compiegne,
Professor. 
“Transport Phenomena, Pro-

cess Simulation and Modeling, Process Anal-
ysis, Process Design, Process Instrumenta-
tion, Supercritical Fluid Extraction”

Iran Alemzadeh
Ph.D. Institute National des 
Science Appliques (INSA) 
Toulouse, Professor.

“Enzyme Technology, Fermentation Tech-
nology, Food Technology and Food pro-
cessing”

Manouchehr Vossoughi
Ph.D. Institute National des 
science Appliques (INSA) 
Toulouse, Professor.

“Biochemical engineering, Nano technol-
ogy, Biotechnology”

Reza Roostaazad
Ph.D. University of Water-
loo, Professor.
“Biotechnology, Bioreactor 
Design, Production of Phar-

maceuticals using Fermentation Technolo-
gy, Food Engineering, Solar Drying in Food 
Technology”
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Majors
The Chemical and Petroleum Engineering Department offers a 

Bachelor of Science degree in chemical engineering and a Bache-
lor of Science degree in petroleum engineering which are affirmed 
by the Iranian Ministry of Science, Research and Technology. The 
department also recruits graduate students in both disciplines. 
The graduate students specialize in eight distinct fields of re-
search in chemical engineering and 3 separate fields in petroleum 
engineering.

Develops and implements 
innovative and effective solu-
tions to difficult problems. 
Shows proficiency in the appli-
cation of engineering science in 
the presence of practical con-
straints or complicating factors 
to solve real-world technical 
problems while demonstrating 
excellence in ethical standards.

Grows continuously in the 
range of people with whom 
he/she interacts profession-

ally, demonstrating the ability to 
relate well to superiors, subordi-
nates, and peers, inside or out-
side the organization, perhaps 
involving difficult circumstanc-
es. Provides input that enables 
others to do their job better. 
Reaches team leadership posi-
tions. Communicates ideas, find-
ings, and knowledge through the 
composition of papers and/or 
internal reports, authorship of 
standards and guidelines, pub-
lication of scholarly articles and 
application for patents. Delivers 
effective presentations to group 
leaders, internal and external 
customers, and at technical con-
ferences, and/or training of cow-
orkers and associates.

In the B.Sc. program, students must complete a minimum of 140 
course units, a B.Sc. project and a period of industrial training and 
internship to receive the Bachelor of Science degree.
Typically, four years are needed to complete the B.Sc. program. 

All courses in the B.Sc. program are categorized into four classes 
as follows:

 Courses in Humanities, Physical Education and Foreign Lan-
guages

 Courses in basic science, including Mathematics, Physics, and 
Chemistry

 Core courses in Chemical/Petroleum Engineering and related 
laboratories

 Elective and specialty courses.

Students intending to major in the chemical/petroleum engi-
neering should have a strong background in chemistry, physics, 
and mathematics. The senior year extends this base and builds 
upon it with courses in systems, design, and electives. Many of the 
core courses are accompanied by laboratory sessions. Communi-
cation skills, both oral and written, are stressed through laborato-
ry and design project reports. Some senior students are exposed 
to research in a senior projects course; others obtain industrial 
experience through local internships or co-op opportunities.

Our curricula have been designed to meet several educational 
and academic objectives, which are stated as goals and abilities 
we expect our graduates to achieve within a few years of the con-
ferral of their degrees. Our educational objectives read as follow:

MBA in Finance

Applies engineering and 
science to solve technical 
problems.

Interacts well with a 
broad range of people.

Requirements for the B.Sc. in Chemical/Petroleum Engineering

16 17Sharif University of Technology Chemical and Petroleum Engineering Department
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The details of courses of the Chemical Engineering curriculum, 
are listed in the following table. Note that the courses are dis-
tinguished by their subject area and requirement category (R for 
required, E for Elective, and SE for Selected Electives).

Course
(Department, Number, Title)

List of all courses in the program

Required, 
Elective or 
a Selected 
Elective by 
an R, an E 
or an SE.

Subject Area
(Credit Hours)

M
at

h 
& 

Ba
si

c S
ci

en
ce

s

1st
 S

em
es

te
r

2nd
 S

em
es

te
r

Mathematical science,22015, General 
Mathematics I

Mathematical Sciences,22016, General 
Mathematics II

Language & Linguistics Center, 31123, 
Foreign Language

R

R

SE

R

R

R

R

R

R

R

2

1

3

2

3

4

4

3

3

3

3

1

1

1

R

R

SE

R

Engineering Graphics Center,35311,
Engineering Graphics I

Office of Physical Education,30001,
Physical Education I

Islamic Education & Humanities 
Center,37447, Islamic Anthropology

Computer Engineering,40151, Computer 
Programming

Chemistry,23011, General Chemistry I

Physics,24002, Physics Lab II

Physics,24001, Physics Lab I

Physics,24012, Physics II

Physics,24011, Physics I

Chemical and Petroleum Engineer-
ing,26019, Material and Energy Balance

Center of Educational Workshops, 33018, 
General Workshop

Ge
ne

ra
l E

du
ca

tio
n

En
gi

ne
er

in
g 

To
pi

cs

Ot
he

r

3rd
 se

m
es

te
r

4th
 S

em
es

te
r

Mathematical Science, 22034, Differential 
Equations

Mathematical Sciences,22035, Engineering 
Mathematics

R

R

R

R

R

R

R

R

3

3

3

2

3

3

3

2

2

3

3

3

3

R

R

R

SE

SE

Chemical and Petroleum Engineering, 
26211, Fluid Mechanics

Chemical and Petroleum Engineering, 
26925, Heat Transfer I

Language & Linguistics Center, 31119, 
Introduction to Persian Literature

Islamic Education & Humanities 
Center,37127, Life Style

Islamic Education & Humanities 
Center,37626, Islamic Revolution
of Iran

Chemistry,23012, General chemistry II

Chemistry,23435, Physical Chemistry for 
Chemical Engineers

Electrical Enginnering, 25091,
Fundamentals of Electrical
Engineering I

Chemical and Petroleum Engineering, 
26014, Fluid Mechanics II

Chemical and Petroleum Engineering, 
26111, Chemical Engineering
Thermodynamics I

Chemical and Petroleum Engineering,
26256, Statics and Mechanics
of Solids
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5th
 S

em
es

te
r

6th
 S

em
es

te
r

7th
 S

em
es

te
r

8th
 S

em
es

te
r

Chemical and Petroleum Engineering, 
26112, Chemical Engineering Thermody-
namics II

Chemistry,23001, General Chemistry Lab for 
Chemical Engineers

Chemical and Petroleum Engineering, 26600, 
B.Sc. Project

Chemistry, 23207, Analytical Chemistry Lab

Chemical and Petroleum Engineering, 
26323, Introduction to Numerical Methods

Chemical and Petroleum Engineering, 
26667, Corrosion in Petrochemical 
Industry

Chemical and Petroleum Engineering, 
26205, Industrial Unit Operations Lab

Chemistry, 23407, Physical Chemistry Lab I

R

R

R

R

R

SE

R

R

SE

R

E

R

E

SE

SE

R

3

3

1

1

3

3

3

3

2

3

2

1

1

3

1

2

2

3

1

3

1

2

3

1

1

3

3

2

3

1

3

3

0

R

R

R

R

R

R

R

R

SE

R

SE

R

R

R

R

E

SE

Mathematical Sciences, 22063,
Engineering Probability and Statistics

Chemistry,23321, Organic Chemistry I for 
Chemical Engineers

Chemical and Petroleum Engineering, 
26172, Petroleum Biotechnology

Chemistry,23227, Analytical Chemistry for 
Chemical Engineers

Chemical and Petroleum Engineering, 
26601, Petroleum lab

Chemical and Petroleum Engineering, 
26705, Fundamentals of Polymer
Engineering

Chemical and Petroleum Engineering, 
26217, Principles of Food Engineering

Chemical and Petroleum Engineering, 
26022, Industrial Training

Chemical and Petroleum Engineering, 
26248, Mass Transfer

Chemical and Petroleum Engineering, 
26245, Kinetics and reactor design

Chemical and Petroleum Engineering, 
26201, Fluid Mechanics Lab

Chemistry,23301, Organic Chemistry Lab I

Chemical and Petroleum Engineering, 
26998, Applied Heat Transfer

Chemical and Petroleum Engineering, 
26912, Applied Mathematics for Chemical 
Engineers

Chemical and Petroleum Engineering, 
26243, Industrial Unit Operations

Chemical and Petroleum Engineering, 
26845, Unit Operations II

Islamic Education & Humanities 
Center,37622, The History of Imamate

Chemical and Petroleum Engineering, 
26346, Process Control 

Islamic Education & Humanities 
Center,37445, Islamic Thought I

Office of Physical Education,30004, Sport I

Chemical and Petroleum Engineering, 
26301, Process Control Lab

Chemical and Petroleum Engineering, 
26301, Process Control Lab

Chemical and Petroleum Engineering, 
26204, Heat Transfer Lab

Chemical and Petroleum Engineering, 
26895, Water and Wastewater Treatment

Islamic Education & Humanities Center, 
37489, Quran Subjective Interpretation

0RIslamic Education & Humanities Center, 37514, 
The Knowledge of Family and Population
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140
OVERALL TOTAL CREDIT HOURS FOR 
COMPLETION OF THE PROGRAM 

The details of courses of the Petroleum Engineering curriculum, 
are listed in the following table. Note that the courses are distin-
guished by their subject area, and requirement category (R for 
required, E for Elective, and SE for Selected Electives).

Course
(Department, Number, Title)

List of all courses in the program

Elective or 
a Selected 
Elective by 
an R, an E 
or an SE.

Subject Area
(Credit Hours)

M
at

h 
& 

Ba
si

c S
ci

en
ce

s

1st
 S

em
es

te
r

2nd
 S

em
es

te
r

3rd
 S

em
es

te
r

4th
 S

em
es

te
r

Mathematical Sciences, 22015, General 
Mathematics I

Mathematical Sciences, 22016, General 
Mathematics II

Mathematical Sciences, 22034, Differential 
Equations

R

R

R

R

R

R

R

R

R

R

R

R

R

3

2

3

3
1

3

3

4

4

3

3

2

3

3

2

2

3

3

3

2

3

1

3

R

R

R

R

R

R

R

SE

SE

R

Languages & Linguistics Center, 31119, 
Introduction to Persian Literature

Chemical and Petroleum Engineering, 
26155, General Geology

Chemical and Petroleum Engineering, 
26211, Fluid Mechanics

Electrical Engineering,25091,
Fundamentals of Electrical Engineering I

Computer Engineering,40151, Computer 
Programming

Engineering Graphics Center,35311,
Engineering Graphics I

Chemical and Petroleum Engineering, 
26256, Statics and Mechanics of Solids

Chemical and Petroleum Engineering, 26112, 
Chemical Engineering Thermodynamics II

Islamic Education & Humanities Center, 
37626, Islamic Revolution and It’s Roots

Islamic Education & Humanities 
Center,37445, Islamic Thought I

Chemical and Petroleum Engineering, 
26123, Petroleum Geology

Chemistry, 23011, General Chemistry I

Physics, 24002, Physics Lab II

Chemical and Petroleum Engineering, 
26111, Chemical Engineering
Thermodynamics I

Physics, 24001, Physics Lab I

Physics, 24012, Physics II

Chemical and Petroleum Engineering, 
26153, Structural Geology

Physics, 24011, Physics I

Chemical and Petroleum Engineering, 
26019, Material and Energy Balance

Chemical and Petroleum Engineering, 
26168, Reservoir Rock Properties

Ge
ne

ra
l E

du
ca

tio
n

En
gi

ne
er

in
g 

To
pi

cs

Ot
he

r

2RChemical and Petroleum Engineering, 
26143, Reservoir Fluid Properties

R 3Chemical and Petroleum Engineering, 
26271, Petroleum Chemistry

SE 3Languages & Linguistics Center, 31123, 
Foreign Language
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2SE
Islamic Education & Humanities Center, 
37490, The pinnacle of Eloquence
Subjective Interpretation

5t
h 

Se
m

es
te

r

7t
h 

Se
m

es
te

r
8t

h 
Se

m
es

te
r

6t
h 

Se
m

es
te

r

Mathematical Sciences, 22035,
Engineering Mathematics

Chemical and Petroleum Engineering, 
26021, Petroleum Engineering Software

R

SE

R

R

E

R

SE
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Chemical and Petroleum Engineering, 
26172, Petroleum Biotechnology

Chemical and Petroleum Engineering, 
26136, Production Engineering I

Chemical and Petroleum Engineering, 
26507, Advanced Gas Reservoir

Chemical and Petroleum Engineering, 
26705, Fundamentals of Polymer
Engineering

Chemical and Petroleum Engineering, 
26323, Introduction to Numerical Methods

Chemical and Petroleum Engineering, 
26157, Reservoir Management

Islamic Education & Humanities Center, 
37446, Islamic Thought II

Office of Physical Education,30003,
Physical Education

Chemical and Petroleum Engineering, 
26128, Geophysics

Chemical and Petroleum Engineering, 
26141, Well Testing

Chemical and Petroleum Engineering, 
26152, Drilling Lab I

Chemistry, 23001,
General Chemistry Lab

Chemical and Petroleum Engineering, 
26600, B.Sc. Project

Islamic Education & Humanities 
Center,37514, The Knowledge of Family 
and Population

Center of Educational Workshops, 33018, 
General Workshop

Islamic Education & Humanities 
Center,37123, Islamic Ethics

Chemical and Petroleum Engineering, 
26131, Reservoir Rock Properties Lab

Chemical and Petroleum Engineering, 
26146, Production Engineering II

Chemical and Petroleum Engineering, 
26154, Drilling
Engineering II

Chemical and Petroleum Engineering, 
26115, Reservoir Fluid
Properties Lab

Office of Physical Education,
30004, Sport I

Mathematical Sciences, 22063,
Engineering Probability and Statistics

Chemical and Petroleum Engineering, 
26125, Transport Phenomena II

Chemical and Petroleum Engineering, 
26133, Reservoir Engineering 1

Chemical and Petroleum Engineering, 
26132, Drilling Engineering I

Chemical and Petroleum Engineering, 
26134, Well Logging

Chemical and Petroleum Engineering, 
26135, Reservoir Engineering II

Islamic Education & Humanities Center, 
37620, Historiography of Early Islam SE 2

R 0Chemical and Petroleum Engineering, 
26022, Industrial Training

140
OVERALL TOTAL CREDIT HOURS FOR 
COMPLETION OF THE PROGRAM
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The Chemical and Petroleum Engineering faculty have special in-
terest and expertise in eight thrust areas in Chemical Engineering, 
including:

Biotechnology is rapidly becoming central to our lives. The use of 
plants, animals, and bacteria, enhanced by areas such as genetics 
and genomics, gives rise to new food, fiber, and chemical produc-
tion routes, and innovative strategies for environmental protection 
and stewardship, all central requirements as the global population 
increases over the coming decades.
The graduate degrees in Biotechnology present a cross-discipli-

nary environment, providing with a unique combination of state-of-
the-art science and business skills, in a subject area rapidly expand-
ing as society faces increasingly significant population pressures.

Over the past half-century, chemical engineers have made a re-
markable contribution to various fields of medical sciences, either 
in diagnosis or treatment, through introduction of state-of-the-art 
technologies which have led to superior efficiency and safety of 
drug delivery systems, artificial organs, and etc. The purpose of this 

The graduate program in environmental engineering focuses on 
the acquisition and application of knowledge related to the natural 
and built environments. For those who earn a degree in environ-
mental engineering graduate program, there may be exciting ca-
reers in areas such as soil, water, and air management, as well as in 
waste management, bioremediation and valorization technologies. 

Combination of chemical engineering, programming and comput-
er engineering, has created a new field famously called simulation 
and control. This area has become widespread in recent years, giv-
en the competitive environment in the context of global markets 
and also efforts made to improve the productivity and efficient 
use of resources while reducing the overall costs. Control engi-
neers apply engineering principles to design, build, and manage 
computer-based instrumentation and control systems used in the 
manufacturing industry. These help monitor chemical engineering 
processes involved in producing a wide range of products, and give 
manufacturers a competitive edge. 
Introduction to process dynamics as well as control systems gov-

erning the processes majorly covers the curriculum of this sub-dis-
cipline. The design and adjustment of control systems are under-
taken over a chemical process to eliminate potential errors during 
the design of the process and equipment e.g. towers and reactors.

orientation is to train professionals in education and research to 
ultimately meet the needs of nation in the areas of design and de-
velopment of artificial organs, design and production of controlled 
drug delivery systems, development of Nano/Micro-systems, devel-
opment of biocompatible materials and improvement in healing of 
injured body tissues by tissue engineering approaches.Graduate Study in Chemical 

Engineering

Biotechnology

Biomedical Engineering

Environmental Engineering

Modeling, Simulation & Control Engineering
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A Chemical Process is a path to convert a substance’s shape and 
properties to attain desired characteristics. A Process Designer is 
an engineer who conceives this conversion. Generally, an industrial 
design which is directly or indirectly dependent on the crude oil, re-
finery or petrochemical products, involves chemical engineers who 
focus on the designing of the process. In the oil and gas industry 
they are responsible for the design of the refining processes, which 
might include a myriad of various towers and exchangers.
A chemical process designer learns the nature of reactions from 

chemists and by considering the environmental and technoeco-
nomic aspects, studies the feasibility of a process. Of course, in 
doing so, important elements must be taken into account, includ-
ing mass transfer, heat transfer and thermodynamic calculations. 
Accordingly, the reactors and heat exchangers should be meticu-
lously designed. Simulators and design software have become an 
indispensable part of the field, giving the designers the tools, which 
operate with the most accuracy and consistency.

This division focuses on studying and modelling physical and 
chemical separation of species in different processes. In the area 
of transport phenomena, faculty members of this division explore 
topics such as microfluidics, surface science, membrane process-
es, particle technology and fluidization. Moreover, developing 
multiphase systems, in particular, gas-solid processes, with novel 
applications in the energy and environmental sectors is another 
research interest of faculties of this division.

The field of polymers is highly dynamic and interdisciplinary, and 
our program in Polymer Engineering naturally reflects that perspec-
tive. We provide both a broad-based and fundamental introduction 
to all the major polymer subfields as well as individualized courses 
of study. Although some students enter the program with previous 
polymer experience, either academic or industrial, a polymer back-
ground is not required. This program will provide the graduates 
with a broad view of the discipline in order to be able to work in 
various research and professional opportunities.

As its name implies, this sub-discipline specializes in topics of ther-
modynamics and chemical reactions. Fundamentals of catalysis in 
chemical engineering, electrochemical processes, and advanced 
thermodynamics are typical courses taught under this sub-discipline.
The group’s activities are mainly divided in two branches: Thermo-

dynamics & kinetics and Catalyst. The first branch investigates the 
thermodynamic concepts such as:

1. Application of Thermodynamics in petroleum and gas industries
2. Electrolyte Solutions
3. Thermodynamics in polymeric solutions
4. Application of Nanomaterials
The latter focuses on two main topics in catalyst context:
1. Kinetics of homogenous and heterogenous reactions and their 

corresponding reactors
2. Fundamentals and methods of synthesis and physicochemical 

assessment of catalysts and sorbents

Process Design

Transport Phenomena & Separation Processes
Polymer Engineering

Thermo-kinetics & Catalyst
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M.Sc. students admitted to each of the abovementioned sub-dis-
ciplines are required to complete their dissertation under the 
supervision of faculty members of the pertinent groups. Accord-
ingly, the M.Sc. students receive a master’s degree in chemical en-
gineering hyphenated by their entry sub-discipline.

Graduates from Bachelor’s 
degree of all chemical engi-
neering sub-disciplines can 
enroll in M.S. programs pro-
vided they meet the general 
admission requirements man-
dated by MSRT. Applicants 
should take part in the Nation-
al Entrance Examination for 
Master’s degree in chemical 
engineering. Students are ad-
mitted according to their rank-
ing in the test results and the 
priority of choices they have 
submitted beforehand. The 
whole procedure of admission 

is supervised by the National 
Organization of Educational 
Testing
(NOET, http://www.sanjesh.org)

An M.Sc. program in chemical 
engineering requires the stu-
dents to complete 29 course 
units. These units include 21of 
required, elective and selected 
elective course units, 1 unit of 
seminar and 6 units of final 
dissertation. The following ta-
ble collates the courses for all 
the sub-disciplines in chemical 
engineering.

Master of Science Degree in Chemical Engineering

Required Background

Requirements

Subdiscipline No. Course 
Type

No. of 
Course 
Units

Course Title

26886

26967

26267

26646

26974

26028

26324

26175

26326

26975

26966

26973

26246

26312

26490

Make-up

Required

Required

Required

Required

Required

Required

Required

Required

Required

Required

Required

Required

Required

Required

3

3

3

3

3

3

3

3

1

3

3

3

3

3

3

Biotechnology Lab.

Industrial Microbiology and
Fermentation Processes

Advanced Numerical
Mathematics

Biological Treatment of
Wastewater

Transport Phenomena in
Biological Systems

Dynamic simulation of chemical 
processes

Application of AI in Chemical
Engineering

Advanced Transport Phenomena

Seminar in Biotechnology and
Biomedical Engineering

Enzyme Technology

Bioreactor Design

Bio-separation

Advanced Mathematics

Modern and Optimal Control

Nonlinear Control
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26345

26703

26583

26347

26519

26327

26273

26267

26328

26267

26426

26162

26347

26114

26644

26668

26698

26238

26328

26225

26175

26165

26333

26120

26490

26025

26166

26347

26218

26356

26328

26715

26976

26177

Required

Make-up

Required

Required

Required

Required

Required

Required

Required

Required

Required

Required

Required

Required

Required

Required

Required

Required

Selected
Elective

Selected
Elective

Selected
Elective

Selected
Elective

Selected
Elective

Selected
Elective

Selected
Elective

Selected
Elective

Required

Required

Required

Required

Required

Required

Required

Required

3

1

3

3

2

1

2

3

1

3

3

2

3

3

3

2

2

2

1

3

3

2

2

3

2

2

2

3

3

3

1

3

3

2

Adaptive Control

Polymer Engineering Lab.

Rheology of Polymers

Advanced Reactor Design

Mechanics of Composites

Seminar in Modeling, Simulation 
and Control

Mechanical Properties of
Polymers

Advanced Numerical Mathematics

Seminar in Reaction and
Separation Systems

Advanced Numerical Mathematics

Advanced Heat Transfer

Advanced Liquid-liquid Extraction

Advanced Reactor Design

Advanced Chemical Engineering 
Thermodynamics

Fundamentals of Catalysis in 
Chemical Engineering

Solution Thermodynamics

Advanced Surface Engineering

Electrochemical Process
Engineering

Seminar in Reaction and
Separation Systems

Advanced Fluid Mechanics

Advanced Transport Phenomena

Scale-up of Processes

Membrane Separation Processes

Interfacial Phenomena

Multi-phase Separation

Design of Experiments

Modeling and Simulation in
Chemical Engineering

Advanced Reactor Design

Fluidization

Composite and Rubber Processing

Seminar

Polymer Reaction Processing

Physical Chemistry of Polymers

Plastics Processing
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26249

26802

26970

26882

26114

26267

26580

26558

26804

26965

26326

26654

26246

26266

26282

26829

26277

26331

26225

26249

26269

26009

26347

26855

26828

26915

26319

26325

26327

26225

26175

26669

26282

Selected
Elective

Make-up

Required

Make-up

Required

Make-up

Required

Required

Required

Required

Required

Required

Required

Required

Required

Selected
Elective

Selected
Elective

Selected
Elective

Selected
Elective

Required

Required

Required

Required

Required

Required

Required

Required

Required

Selected
Elective

Selected
Elective

Selected
Elective

Selected
Elective

Selected
Elective

3

1

3

1

3

3

3

3

1

3

1

3

3

3

3

3

3

1

3

3

3

3

3

3

3

3

3

3

1

3

3

3

3

Advanced Mass Transfer

Water & Wastewater Engineering 
Lab.

Solid Waste Engineering

Physiology and Anatomy

Advanced Chemical Engineering 
Thermodynamics

Advanced Numerical Mathematics

Safety and Loss Prevention in the 
Process Industry

Advanced Convective Heat
Transfer

Microbiology Lab.

Air Pollution Control Engineering

Seminar in Environmental
Engineering

Controlled Release Drug Deliver

Advanced Mathematics

Tissue Engineering

Micro and Nano Systems in
Biomedical Engineering

Transport Phenomena in the
Human Body

Artificial Organs

Seminar in Biotechnology and
Biomedical Engineering

Advanced Fluid Dynamics

Advanced Mass Transfer

Bioremediation Technology

Bio-fuel Production

Advanced Reactor Design

Wastewater Treatment
Engineering

Water Treatment Engineering

Computer Aided Process Design

Chemical Process Equipment
Design

Conceptual Design of Chemical 
Processes

Seminar in Modeling, Simulation 
and Control

Advanced Fluid Mechanics

Advanced Transport Phenomena

Process Optimization

CFD Application in Chemical
Engineering
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The Ph.D. Program in Chemical Engineering aims at training of 
specialist individuals with exceptional potential in research and 
education in various scientific fields related to Chemical Engi-
neering discipline. Graduates from this program are expected to 
demonstrate the capacity to oversee academic activities based on 
their professional and ethical doctrine.
According to the bylaws of the Higher Education Department, 

a doctoral degree requires the satisfactory completion of an ap-
proved program of advanced study and original research of high 
quality. The program, therefore, consists of 1 year of course-work 
education prior to taking the comprehensive exam. An oral de-
fense is mandated to be delivered before the referees to receive 
approval for the research proposal.  Ph.D. candidates are required 
to deliver three 3-unit courses as a Teaching Assistant. Moreover, 
two seminars should be delivered as zero-unit courses, besides 
annual reports on the thesis progress in presence of referees. A 
dissertation thesis submitted in the Persian language in addition 
to a final oral defense will complete the program. The overall pro-
gram is expected to be accomplished in 4 academic years (or 8 
semesters). 
Ph.D. candidates will be awarded a Ph.D. in chemical engineering 

regardless of their research field.

Ph.D. applicants with a mas-
ter’s degree/professional doc-
torate affirmed with either 
MSRT or MOHME are eligible 
to enroll in Ph.D. programs 
of the department. Addition-
ally, proficiency in a foreign 
language must be verified 
through standard proficien-
cy tests. Applicants should 
take part in the National En-
trance Examination for Ph.D. 
in chemical engineering. Com-
petent applicants are invited 
for an interview with a group 
of faculty members. Curricu-
lum vitae of applicants along 
with recommendation letters 
are advised to be submitted 
beforehand. The whole pro-
cedure of admission is super-
vised by the National Organi-

zation of Educational Testing
(NOET, http://www.sanjesh.org)

Ph.D. requires the students 
to complete 12 course units. 
These units include two cours-
es of the required core curric-
ulum, and two courses related 
to the research orientation. At 
the end of the first academic 
year, the comprehensive exam 
is taken, which examines four 
course topics from the grad-
uate curriculum. Two of the 
courses must be taken from 
the core list, and the others 
are selected under the dis-
cretion of the supervisor and 
affirmation of the Higher Ed-
ucation Committee. In the fol-
lowing section, the graduate 
courses in chemical engineer-
ing are listed.

Doctor of Philosophy Degree in Chemical Engineering Required Background

Requirements

36 Sharif University of Technology
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Courses
26973 - Bio-separation- 3 
Units (Group: Biotechnology)

26246 - Advanced Mathematics - 3 
Units (Group: Modeling, Simula-
tion & Control/ Biomedical
Engineering)

26974 - Transport Phenomena 
in Biological Systems - 3 Units 
(Group: Biotechnology)

This course is an introduction to 
the separation and purification of 
biological materials. It contains 
both practical and theoretical as-
pects. It covers not only the need 
of graduate students, but also 
the scientist with low engineering 
background and engineers with 
low biochemical knowledge. An 
overview of bio-separation pro-
cesses; Filtration & microfiltration; 
Centrifugation; Cell disruption; 
Extraction; Adsorption; Elution 
chromatography; Precipitation; 
Ultrafiltration & electrophoresis; 
Crystallization; Drying; Ancillary 
operations
 Prerequisite:

Mathematics, Biochemistry

and the solution of transport equa-
tions, along with characterization 
of composition, structure and func-
tion of the living systems to which 
they are applied. This lecture covers 
topics in fluid mechanics and mass 
transfer in biological systems. Fluid 
mechanics: Velocity Distributions in 
Laminar Flow, Flow of a falling film, 
Flow through a circular tube, Flow 
through an annulus, Creeping flow 
around a solid sphere (Falling ball vis-
cometer), The equation of change for 
isothermal systems, The Equation of 
Continuity , The Equation of Motion 
(examples), The equation of me-
chanical energy, Velocity Distribution 
with more than one independent 
variable (examples), Introduction to 
Non-Newtonian fluids; Mass trans-
fer: The role of transport process in 
biological system , Transport with-
in cells and transcellular transport, 
Application of transport processes 
in diseases treatment and device 
development, Fundamentals and 
application of mass transport in bio-
logical system (steady and unsteady 
diffusion), Diffusion with convection, 
Transport in porous media.

The objective of this course is making 
the students familiar with analytical 
approaches for solving the partial 
differential equations which have 
several applications in different 
fields of engineering. Matrices, 
solving simultaneous linear or-
dinary differential equations, 
Ordinary differential equations 
with variable coefficients, 
Special second order differ-
ential equations (Bessel, As-
sociated Bessel, Legendre, 
Associated Legendre, …), 
Boundary value problems 
and Sturm-Liouville Theo-
rem, Solving of special par-
tial differential equations 
(Laplace, Poisson, Helm-
holtz, Diffusion and Wave 
equations), Calculus of var-
iations, Complex variables 
and conformal mapping.

We aim to integrate the develop-
ment of fundamental principles of 
transport processes, the mathemat-
ical expression of these principles 
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26312 - Modern and Optimal 
Control - 3 Units (Group: Mod-
eling, Simulation & Control)

26490- Nonlinear Control - 3 
Units (Group: Modeling, Sim-
ulation & Control)

26175 - Advanced Transport 
Phenomena - 3 Units (Groups: 
Modeling, Simulation & Con-
trol/ Transport Phenomena 
and Separation)

26028 - Dynamic Simulation of 
Chemical Processes - 3 Units 
(Group: Modeling, Simulation & 
Control)

Thoughts are taught about ad-
vanced approaches and mod-
ern time domain analysis & con-
trol synthesis aside the classical 
frequency domain analysis and 
design. The hard core of course 
is the mathematical concept of 
state- space -for both continu-
ous and discrete variants- in a 
system sense and obviously its 
implementation and realization 
in a practical and engineering 
approach. The systematic syn-
thesis of controller is empha-
sized through state feedback, 
pole placement and linear op-
timal control. State estimators 
or observers design will be dis-
cussed thoroughly.
 Prerequisite:

Mathematics (Linear Algebra, 
Matrices Theory), MATLAB 

The objective of this course is 
to familiarize the students with 
the fundamental knowledge of 
nonlinear systems and the way 
these systems are treated in 
the analysis and control study. 
Nonlinear System Characteris-
tics and Behaviors; N o n l i n -
ear System Stability Analysis 
Methods; An Introduction to Dif-
ferential Geometry Concepts; 
Nonlinear System Analysis 
through Differential Geometry; 
Differential Geometric Con-
trol (State Feedback Lineariza-

tion Methods); Nonlinear Feed 
Forward Control; Nonlinear 
Time-Delay Compensation; Non-
linear Internal Model Control (Dif-
ferential Geometric Approach); 
Nonlinear Model Predictive Con-
trol (Differential Geometric Ap-
proach); State Estimation tech-
niques for Nonlinear Systems
 Prerequisite:

Modern and Optimal Control

Transport phenomena include 
three closely related topics: flu-
id dynamics, heat transfer, and 
mass transfer. A good grasp of 
transport phenomena is essen-
tial for understanding many pro-
cesses in engineering, agricul-
ture, biology, material science, 
and other areas. The major aim 
of this course is to give a bal-
anced overview of the field of 
transport phenomena, present 
the fundamental equations of 
the subject, and illustrate how to 
use them to solve problems.

particulate processes. Design and 
control of those processes are usual-
ly challenging problems due to their 
inherent complexity and unique dy-
namic behaviors, therefore dynamic 
modeling and simulation studies are 
inevitably required for such a pur-
pose. In this course, students learn 
how to make dynamic modeling of 
various processes such as distillation 
columns, continuous stirred tank re-
actors, tubular reactors and crystal-
lizers.
 Prerequisite:

Mathematics (Ordinary Diff. Eqn.), 
MATLAB, AspenHysys
 Corequisite:

Transport Phenomena.

In this course, students are familiar-
ized with fundamentals of dynamic 
modeling and simulation of chem-
ical processes such as separation 
processes, chemical reactors and 
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26345 - Adaptive Control - 3 
Units (Group: Modeling,
Simulation & Control)

26273 - Mechanical Prop-
erties of Polymers - 2 Units 
(Group: Polymer
Engineering)

26324 - Application of Artificial 
Intelligence in Chemical Engi-
neering - 3 Units (Group: Mod-
eling, Simulation & Control)

26273- Rheology of Polymers - 
3 Units (Group: Polymer
Engineering)

The main objective of this 
course is to familiarize the stu-
dents with different adaptive 
control strategies both for con-
tinuous and discrete systems. 
The well-known adaptive con-
trol techniques are introduced 
and their designs and stability 
proofs are discussed. System 
representation; Stability analy-
sis via Lyapunov function;  
Identification of continuous 
systems; Identification of dis-
crete systems; Adaptive ob-
server design; Classification of 
adaptive control strategies; One 
step ahead adaptive controller; 
Self-tuning regulator; Adaptive 
model predictive control; Adap-
tive model reference control; 
Adaptive sliding mode control; 
Adaptive backstepping control
 Prerequisite:

Modern and Optimal Control

The course deals with mechan-
ical, viscoelastic and fracture 
properties of plastics and rub-
bers. Complex, storage, loss 
moduli and tangent delta are 
defined with examples and 
dynamic methods of meas-
urements are presented. The 
viscoelastic models such as 
Zener model is discussed com-
prehensively. Creep. Stress re-
laxation, frequency response 
of the polymers and time tem-
perature equivalence and shift 
factor concepts are presented. 
Elasticity of rubbers, crosslink 

The objective of this course is to fa-
miliarize the students with the fun-
damental knowledge of nonlinear 
systems and the way these systems 
are treated in the analysis and con-
trol study.  Expert Systems and their 
development with Relational Data-
bases; Fuzzy Logic in general and 
Fuzzy Logic Control and Optimiza-
tion; Various types of Artificial Neu-
ral Networks and their application in 
Process Identification and Control; 
Evolutionary algorithms and their ap-
plications in optimization problems
 Prerequisite:

Object Oriented Analysis, Design and 
Simulation

The objective of this course is to pro-
vide students with the fundamental 
knowledge of rheological proper-
ties and rheological concepts that is 
needed for the engineering design of 
systems used in the characterization, 
flow, processing, storage and han-
dling of polymeric materials.

density and modulus-tempera-
ture relationship are discussed. 
Yielding of polymers, strain ener-
gy release rate and stress intensi-
ty factor relations of linear elastic 
fracture mechanics for polymers 
are derived. Various examples of 
the subjects are worked out.
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26347 - Advanced Reactor 
Engineering - 3 Units (Group: 
Polymer Engineering, Ther-
mo-kinetics and Catalyst, 
Environmental Engineering, 
Transport Phenomena and 
Separation Processes)

26519 - Mechanics of Compos-
ite Materials - 2 Units (Group: 
Polymer Engineering)

This course is intended to comple-
ment the knowledge of chemical en-
gineering students in chemical reac-
tion engineering and reactor design 
that they have gained at undergrad-
uate level. The major areas that the 
course focuses are: non-isothermal 
reactor design, non-ideal flow and 
catalytic and non-catalytic heteroge-
neous reaction kinetics and reactor 
design. The objective is to give a basic 
understanding of the behavior of real 
reactors with industrial applications.

This course is to familiarize the stu-
dents with the principles of the me-
chanics of composite materials in-
cluding the multi-ply and single-ply 
composite structures. Constituent 
Materials for Fiber Reinforced Poly-
mer Composites; Long (continuous) 
Fiber Reinforced Composites; 
Short-Fiber Reinforced Composites; 
Particulate composites with Micro 
and Nano reinforcements.

26715 - Polymer Reaction 
Processing - 3 Units (Group: 
Polymer Engineering)

26715 - Physical Chemistry of 
Polymers - 3 Units (Group: Pol-
ymer Engineering)

This course deals with step po-
lymerization, chain polymeriza-
tion and Ziegler-Natta polymer-
ization.
Topics:

 Linear polycondensation ki-
netics, Carothers and Flory 
equations for average molecu-
lar weights

 Network forming polycon-
densation, Carothers and Flory 
equations for gel point predic-
tions

 Radical, anionic, cationic po-
lymerization kinetics, molecular 
weight distributions
 Radical copolymerization
 Effect of temperature and 

chain transfer on molecular 
weight and rate of polymeriza-
tion

 Bulk, solution, suspension 
and emulsion polymerization       
processes

 Ziegler-Natta polymerization 
kinetics

 Polyolefins polymerization, 
slurry and gas-phase polymeri-
zation
 Batch, CSTR, tubular polymer-

ization reactor design

This course deals with polymer mo-
lecular chain conformations, ther-
modynamics of polymer solutions, 
solubility of polymers, crystallinity, 
thermal transitions, rubber elasticity, 
swelling of polymer networks and 
permeability.
Topics:
 Chain conformations and Helices
 Flory-Huggins Lattice Theory, Inter-

action coefficient
 Solubility parameter
 Thermodynamic methods for mo-

lecular weight measurements (MO, 
VPO)
 Light scattering, SAXS, SANS • In-

trinsic viscosity and molecular weight 
measurements

 Spherulites and chain folding in 
crystallites

 Glass transition and melting tem-
peratures
 Theory of rubber elasticity
 Swelling of polymer gels and net-

works
 Permeability of polymers
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26177 - Plastics Processing - 2 
Units (Group: Polymer
Engineering)

26703 - Polymer Engineering 
Laboratory - 1 Units (Group: Pol-
ymer Engineering)

26356 - Composite and Rub-
ber Processing - 3 Units 
(Group: Polymer
Engineering)

26426 - Advanced Heat Trans-
fer - 3 Units (Group: Transport 
Phenomena and Separation 
Processes)

The objective of this course is 
to provide the student with an 
understanding of different unit 
polymer processes, including 
extrusion, injection, calendar-
ing and primary and secondary 
processes including power han-
dling, melting, pressurization, 
blow molding, film blowing and 
thermoforming. The principles 
behind the processes will be 
discussed with the intent of 
giving the students the oppor-
tunity to have a deep knowl-
edge and simulation ability of a 
broad range of polymer manu-
facturing processes.

in solids and approximate solutions 
of relevant differential equations. 
Energy Shell Balance, temperature 
Distributions in solid and in lami-
nar flow, examples; The Equa-
tion of Change for Non-Isothermal 
Systems, The equation of Energy; 
Transpiration cooling, free Con-
vection heat transfer from a Verti-
cal Plate, examples; Temperature 
distributions with, more than one 
independent Variable, Heating of 
a Semi-Infinite slab, Steady heat 
conduction in laminar flow of a vis-
cous fluid, Boundary layer theory, 
Heat Transfer in forced convection 
laminar flow along a heated wall; 
Introduction to heat transfer in sol-
ids, Formulation of heat Transfer 
problems, examples.

The main Objective of this lab is 
providing a good overview of the 
most important polymer shaping 
processes and related rheological 
and physical-mechanical proper-
ties of raw and finished products. 
Topics include Extrusion and die 
swell Phenomenon; Film Blowing; 
Rubber Compounding; Compres-
sion Molding of thermoplastic and 
thermoset parts; Polyurethane 
Foam; Melt Flow Index Measure-
ments; Plastisol Coating; Melt Cap-
illary Viscometer; Intrinsic Viscosity 
and Molecular weight Determina-
tion; Tensile and Impact Strength; 
Hardness; Electrospinning.

This course is to familiarize the 
students with the fundamentals 
of processing of two important 
classes of polymeric material in-
cluding polymer composite and 
elastomeric materials. An Introduc-
tion to Manufacturing Processes; 
Transport Equations; Processing 
Science of Reactive Resins; Process-
ing Science of Thermoplastic Com-

The objective of this course is to 
present explanation of equations of 
change in several coordinates, convec-
tive heat transfer, conduction of heat 

posites; Processing Science of Fiber 
Reinforcements; Process-induced Re-
sidual Stresses in Composites; Rubber 
and Rubber Compounds; Rubber Vul-
canization; Processing of Rubbers and 
Manufacturing Techniques.
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26218 - Fluidization - 3 Units 
(Group: Transport Phenome-
na and Separation Processes)

26162 - Advanced Liquid – Liq-
uid Extraction - 3 Units (Group: 
Transport Phenomena and Sep-
aration Processes) 26165 - Scale-up of Processes - 3 Units (Group: Transport Phe-

nomena and Separation Processes)

Fluidization is one of the impor-
tant techniques in chemical en-
gineering processes which has 
been used widely in chemical 
and physical processes. Hence, 
in this course we study the fun-
damental basis of fluidized bed 
(F.B) reactors and contactors in-
cluding hydrodynamic and en-
gineering aspects. 
Topics:
I) Hydrodynamic Basis
 Introduction
 Fluidization state
 Single particle suspension
 Fluid flow through particle 

beds 
 Homogeneous fluidization
 First equation of change for 

fluidization
 Particle-bed model
 Two-phase particle bed model 
 Two-phase particle bed model 

predictions
 Generalized two-fluid model

II) Engineering Basis
 Introduction
 Fluidization and mapping of 

Regimes
 Dense Beds: Distributors and 

gas jets

 Plug Flow with Axial Dispersion Model
 Stagewise Model with Backflow
 Axial Dispersion Coefficient Measurement
 Drop- Side Mass Transfer Models
 Rigid Drop Model
 Laminar Circulating Model
 Turbulent Circulating Model
 Turbulent Oscillating Model
 Introduction to Liquid – Liquid Extraction Equipment

As one of the major roles of chemical engineers is the process devel-
opment, this course was designed to strengthen the ability of the grad-
uate students, particularly the Ph.D. students, to better understand 
the techniques of scale-up. The complexities of scale-up of chemical 
engineering processes, as compared with other engineering disciplines 
such as mechanical and civil engineering, will be highlighted, several 
case studies will be presented to ensure that the student will grasp the 
subject.
Topics:
 Introduction and approaches to scale-up
 Fundamentals of scale-up: dimensional analysis and theory of mod-

els; similitude and approximation theory, mathematical modeling and 
simulation
 Dimensionless groups: the Buckingham theorem; generation of the 
π sets by matrix transformation and the π-space, scale-invariance of 
the π-space.
 Dimensional analysis in the absence of mathematical models; dimen-

sionless numbers with variable physical properties
 Dimensional analysis in the presence of mathematical models: the 

fundamental approach.
 Examples of scale-up problems in mechanical unit operations, heat 

and mass transfer unit operations and chemical reactors

The objective of this course is to 
introduce advanced liquid – liquid 
extraction including mass trans-
fer and hydrodynamic models of 
drops inside the liquid-liquid ex-
traction columns.
Topics:
 Introduction
 Selection of Solvent
 Column Hydrodynamics
 Hydrodynamics Models 

((Olney’s Model, Mizek’s Model, 
Barnea-Mizrahi’s Model))
 Column Constriction Factor
 Column Diameter Calculation 

(Uniform Drop Size Distribution)
 Column Diameter Calculation 

(Drop Size Distribution)
 Column Mass Transfer
 Ideal Models (Completely Mixed 

and Plug Flow Models)
 Real models

 Bubbles in dense beds
 Bubbling fluidized bed (F.B)
 Entrainment & Elutriation from 

F.B 
 High–velocity fluidized beds
 Solids mixing and segregation
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26166 - Modeling and Simulation in Chemical Engineering - 3 
Units (Group: Transport Phenomena and Separation Processes)
This course in intended to provide an overall knowledge of mathe-
matical modeling and computer simulation of chemical engineering 
problems. Both steady state and dynamic simulation are of concern, 
although the emphasis is on the dynamic simulation. The focus will be 
on the development of the source programs rather than application of 
commercial software.
Topics:
 Introduction to modeling and simulation; importance of simulation 

in the analysis of chemical engineering problems, Lumped and distrib-
uted systems, Steady state and transient systems, Multi-level program-
ming.
 Review of numerical methods for solution of sets of algebraic and 

differential equations, stability and stiffness of differential equations.
 Structure of mathematical models: Basic modeling, foundations of 

modeling, the cause-and- effect algorithm; information flow diagrams, 
examples of modeling in various 
chemical engineering problems.
 Structure of a macro-program for 

dynamic simulation of chemical en-
gineering problems.
 Basic calculations for vapor-liquid 

equilibria including boiling point, 
dew point, flash, condensation, etc.
 Examples and case studies of 

fluid dynamics systems, reaction 
kinetics and reactor design; multi- 
component stage-wise operations 
and distributed systems
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26333 - Membrane Sepa-
ration Processes - 3 Units 
(Group: Transport Phenome-
na and Separation Processes)

26490 - Multicomponent Sep-
aration - 3 Units (Group: Trans-
port Phenomena and Separa-
tion Processes)

This course is intended to provide 
an overview of artificial mem-
branes (non-biological) and their 
applications as separation pro-
cesses. The aim is to introduce 
various types of membranes, 
their synthesis, fabrication and 
characterization along with their 
applications in chemical engi-
neering.
Topics:
 Introduction to membrane pro-

cesses
 Various driving forces for differ-

ent membrane processes
 Size distribution of particles to 

be separated
 Membrane synthesis and char-

acterization
 Reverse osmosis, nanofiltration, 

ultrafiltration, micro-filtration, gas 
separation, dialysis, electrodial-
ysis, hybrid systems including: 
membrane reactors, membrane 
bioreactors, membrane distilla-
tion, etc.

 Membrane modules and their 
design

 Membrane separation process 
design

 Applications in water desalina-
tion, gas separation, waste treat-
ment, biomedical engineering, etc.

The objective of this course is to 
familiarize students with multi-
component flash calculations, 
multicomponent distillation using 
different methods, multicompo-
nent absorption and their relevant 
calculation methods.
Topics:
 Total Calculation of Simple and 

Flash Multicomponent Evapora-
tion
 Multicomponent Distillation 1. 

Short – Cut Methods: - Minimum 
Reflux Ratio Calculations, Under-
word and Geddes Methods - Min-
imum Number of Trays (Fersk’s 
Equation) - Gilliland Cosselations 
- Calculation of Products Compo-
nent 2. Tray by Tray Calculation: 
- Lewis – Matheson Method - Ged-
des Method
 Multicomponent Absorption: - 

Isothermal &Non-Isothermal
 Separation of Mixtures by Densi-

ty and Size (solids, liquids)
 Point, Plate and Column Efficien-

cy - Total Liquid Mixing - Partial 
Liquid Mixing (AICHE Model) - Tray 
with Liquid Velocity Profile.
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26025 - Design of Experiments 
- 3 Units (Group: Transport 
Phenomena and Separation 
Processes)

26120 - Interfacial phenomena 
- 3 Units (Group: Transport Phe-
nomena and Separation Pro-
cesses)

This course is addressed to-
wards students carrying out 
experiments in their fields of 
study and work. The first part 
of the course deals with ran-
dom variables, typical prob-
ability distributions, random 
sampling, confidence intervals 
on population parameters and 
hypothesis testing.  These form 
the basic background of sta-
tistical analysis. In the second 
part of this course, design of 
experiments is introduced. The 
factorial design of experiments 
involving two or more factors 
is discussed in detail. Proper-
ties of orthogonal designs and 
other popular design strategies 
such as response surface meth-
odology are also discussed. The 
characteristic features of exper-
imental design strategies are 
defined and compared. After 
understanding this course ma-
terial, the experimentalists will 
develop the confidence to iden-
tify an appropriate design strat-
egy suited for their work. They 
will also be able to interpret the 
results of the experiments in 
a scientific manner and com-

This course in intended to intro-
duce the basic knowledge occur-
ring in the interface of two immis-
cible phases, such as liquid-liquid, 
and solid-liquid interfaces.
Topics:
 Introduction to interfacial phe-

nomena.
 Thermodynamics of surfaces. 
 Electro-kinetics.
 Examples and case studies of 

fluid dynamics systems, reaction 
kinetics and reactor design; multi- 
component stage-wise operations 
and distributed systems.

municate them unambiguously. 
Learning the basics of Minitab® to 
design the experiments and ana-
lyze the experimental results is an-
other objective of this course.

26114 - Advanced Chemical Engineering - 3 Units (Groups: Ther-
mo-kinetics and Catalyst, Biomedical Engineering)
Molecular thermodynamics is an engineering science and its goal 
is to provide estimates of equilibrium properties for mixtures as re-
quired for chemical process. The aim of this course is offer appropri-
ate methods for correlating the mixture properties and the equilibri-
um conditions.
Topics:
 Review of classical Thermodynamics relations for predicting the 

thermophysical properties and equilibrium conditions for pure and 
mixtures in liquid and vapor phases.
 A review of cubic equations of state.
 Introducing fundamental relations for estimating thermodynamic 

properties from equations of state
 A brief review of intermolecular forces, potential functions, corre-

sponding states theory, and osmotic coefficient.
 Introducing different methods based on molecular and classical 

thermodynamics to estimate the properties of gas mixtures.
 Introducing the excess functions based on Lewis and Henry law.
 Introducing different solution models based on molecular and clas-

sical thermodynamics to correlate the properties of liquid mixtures.
 Stability analysis, vapor- liquid, liquid- liquid, and vapor- liquid- liq-

uid calculation.
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26644 - Fundamentals of 
Catalysis in Chemical 
Engineering - 3 Units 
(Group: Thermo-kinetics 
and Catalyst)

26238 - Electrochemical Process 
Engineering - 2 Units (Group: 
Thermo-kinetics and Catalyst)

26249 - Advanced Mass Transfer - 3 Units (Groups: Ther-
mo-kinetics and Catalyst/ Environmental Engineering)

To familiarize Thermo-kinetics 
and Catalysis group students 
with fundamentals of Synthe-
sis, Kinetics and Characteriza-
tion of heterogeneous catalytic 
systems.
Topics:
1-Fundamental definitions:
 Heterogeneous and Homoge-

neous Catalysis
 Turnover number, rate and 

frequency
 Sabatier golden rule of catal-

ysis
 Chemisorption, physisorption 

and Catalysis
2-Kinetics of Heterogeneous 
Catalysis:
 Internal and external diffu-

sion limitations
 Kinetic and Mass Transfer re-

sistances in thin film theory
 Effectiveness factor and the 

Thiele modulus
 Experimental methods to 

check kinetic and mass transfer 
limitations
 Isotherms applicable to het-

 Adsorption and chemical reactions on electrode surfaces
 Transport mechanism in membrane separators
 Design of electrochemical reactors- batch, plug, mixed, re-circulat-

ing reactors
 Electroplating processes

In this course, an advanced study 
of fundamentals and applications 
of electrochemical processes are 
presented.
Topics:

 An introduction to basic con-
cepts and applications

 Kinetics of electron transfer at 
the electrode surfaces and activa-
tion polarization

 Mass transfer at the electrode 
surface and concentration polari-
zation
 Migration of ions and conductiv-

ity of solutions

The objective of this course, is to familiarize students with mass 
transfer mechanisms as well as theoretical and empirical methods 
for estimating diffusivities in different phases. Mass transfer prob-
lems commonly encountered in chemical engineering processes are 
also presented and concentration profile in different systems are ob-
tained using overall mass balance equations along with the species 
mass balance equations.
Topics:
 Diffusivity and the mechanism of mass transfer o Diffusivities in 

gases o Diffusivities in liquids o Diffusivities in solids o Diffusivities in 
polymer solutions
 Concentration distributions in solids and laminar flow o Shell mass 

balances o Diffusion with a heterogeneous chemical reaction o Diffu-
sion with a homogeneous chemical reaction o Diffusion into a Falling 
Liquid Film o Diffusion into a Falling Liquid Film (Solid Dissolution) o 
Diffusion and Chemical Reaction inside a Porous Catalyst
 Equations of change for multicomponent systems o The Equations 

of Continuity for a Multicomponent Mixture o Use of the Equations 
of Change for Mixtures o Dimensional Analysis of the Equations of 
Change for Nonreacting Binary Mixtures
 Mass transfer coupled with heterogeneous chemical reactions
 Dispersion from a stackuir and Longmuir Hinshlewood)

erogeneous catalytic kinetics (BET, 
Frundlich, Temkin, Potemkin, 
Longmuir and Longmuir Hinshle-
wood)
3- Catalyst synthesis:
 Wet and dry impregnation
 Coprecipitation
 Sol-gel technique

4- Characterization technique:
 Chemisorption and dispersion
 Surface and measurements
 X-ray diffraction • SEM and STEM
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26558 - Advanced Mass 
Transfer - 3 Units (Groups: 
Thermo-kinetics and Cata-
lyst/ Transport Phenomena 
and Separation Processes)

26225 - Advanced Fluid Me-
chanics - 3 Units (Groups: 
Thermo-kinetics and Cata-
lyst/ Transport Phenomena 
and Separation Processes)

26668 - Thermodynamics of 
Solutions - 2 Units (Group: 
Thermo-kinetics and Catalyst)

Convective heat transfer occurs 
in almost all branches of engi-
neering and the knowledge of 
the methods used to model con-
vective heat transfer is there-
fore required by many prac-
ticing engineers. This course 
provides a comprehensive cov-
erage of the subject giving a full 
discussion of a comprehensive 
discussion of forced, natural 
and mixed convection.
Topics:
 Fundamental Equations of 

Convective Heat Transfer
 Boundary Layer Approxima-

tion for Laminar Flow
 Heat Transfer in Incompressi-

ble Laminar External Boundary 
Layers
 Integral Boundary Layer Equa-

tions
 Forced Convection Heat Trans-

fer in Laminar Flow through 
Pipes and Channels
 Forced Convection in Turbu-

lent Flow
 Combined Convection
 Convective Heat Transfer 

Through Porous Media

balance, Fluid statics
 Fluid dynamics, Equation of 

Motion, Conservation of Mo-
mentum
 Equations of Mechanical, Ther-

mal and Total Energy
 Dimensional Analysis, Bound-

ary layer theory, rotational and 
irrotational flow, Potential flow.
 Analytical solutions of Na-

vier-stoke Eq. in B.L. Integral 
Method, Boundary Layer Sepa-
ration.
 Turbulent flow, Turbulent 

Channel flow
 Prandtl’s Mixing Length Theory

This course is designed as an ad-
vanced course in Fluid Mechanics. 
The course begins with an intro-
duction to basic definitions, basic 
laws as conservation of matter, 
momentum, and energy. Different 
flow regimes are introduced and 
equations governing fluid flow sys-
tems are presented.
Topics:
 Vectors and tensors, Momentum 

The aim of this course is to introduce 
the theoretical basis of appropriate 
methods for correlating the mixture 
properties and the equilibrium con-
ditions of non-ideal solutions, elec-
trolytes and polymer solutions.
Topics:
 Introduction to the non-ideal solu-

tion theories
 Simple Theories for non-ideal solu-

tions (van Laar, Scatchard-Hilde-
brand, and Lattice Theories)
 N- Liquid Theory • Chemical The-

ory
 Perturbed Theories
 Introduction to the electrolyte 

solution Thermodynamics (defini-
tions and concepts)
 Fundamental models for activity 

coefficients of electrolyte solutions
 Debye-Huckel limiting law
 MSA based models
 Pitzer model
 Models based on the local compo-

sition concept
 Thermodynamics of polymer 

solutions
 Lattice models
 Equations of state for polymer 

solutions
 Free volume-based models for 

polymer solutions
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26698 - Advanced Sur-
face Engineering - 2 Units 
(Group: Thermo-kinetics 
and Catalyst)

26915 - Computer-Aided 
Process Design - 3 Units 
(Group: Process Design En-
gineering)

26580 - Safety & Loss Prevention in Process Industry - 3 Units 
(Group: Process Design Engineering)

The objective of this course is to 
introduce Thermo-kinetic and 
catalysis group MS students 
with surface engineering and its 
relationship to catalysis.
Topics:
1. Capillary phenomena
 Surface Tension and Surface 

free Energy
 Equation of Young and Lap-

lace
 Treatment of Capillary rise
 Different methods for deter-

mining the surface tension

non-ideal, azeotropic) and unde-
fined mixtures (petroleum and 
non-petroleum): Activity coeffi-
cients and functions, VLE and VLLE
 C7+Characterization, ASTM and 

API characterizations Methods, 
Pseudo components
 Unit operations: flash types and 

calculations, Heat Exchangers (sim-
ple and Rigorous TEMA type Detail 
Design by Bell Method), Distillation 
(shortcut and Rigorous, I/O meth-
od, convergences, Pump Around, 
multiple feed and side streams, 
multiple columns)
 Advanced commands: recycle 

streams, Calculator, optimizer and 
conceptual alternatives
 Case study, Reaction, Optimiza-

tion, Integration

The aim of this course is to in-
troduce and familiarize gradu-
ate students with Process Sim-
ulators.
Topics:
 Introduction to Process Sim-

ulation, Brief presentation of 
Commercially available Process 
simulation packages
 Thermo- Physical Properties 

Data Banks: DIPPR, Dechema, 
Janaf, TRC and API
 Equations of state and Equi-

librium for single components, 
Defined mixtures (Ideal and 

The objective of this course is to provide an understanding of the ma-
jor hazards encountered in the process industries and how process 
design can be carried out to minimize such hazards.
Topics:
 Introduction, Toxicology, Industrial Hygiene
 Source models, Toxic release and dispersion model
 Fires and Explosions, Design to prevent fires and explosions
 Introduction to reliefs, relief sizing
 Hazard Identification, HAZOP, Fault Tree Analysis, Event Tree Analysis 
 Risk assessment, Accident investigations
 Case studies

2. Gibbs Monolayer
3. Electrical Aspects of surface 
chemistry
 Electrical double and triple lay-

ers
 Stern treatment of the electrical 

double layer
4. Different electrical potentials 
applied to emulsions
 Zeta Potential
 Electrophoresis
 Electro osmosis
 Sedimentation potential

5. Chemisorption and catalysis 
6. Surface activation and Deac-
tivation
7. Adsorption isotherms and re-
lated iso-esteric heats
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26319 - Chemical Process Equipment Design - 3 Units 
(Group: Process Design Engineering)

26325- Conceptual Design of Chemical Pro-
cesses - 3 Units (Group: Process Design En-
gineering)

The objective of this course is to familiarize graduate students 
with basic chemical process equipment design.
Topics:
 Review on Line sizing: single phase, gas and liquid process 

line sizing, two phases gas- liquid and solid- liquid line sizing
 Review of centrifugal pump sizing and design: rating, cavita-

tion, Affinity laws and H vs. Q-Efficiency, Pump Performance 
evaluation, Data Sheet and Standards
 Liquid-Liquid separation Process Vessel Design
 Vapor liquid process vessel design: flash, Knock Out and 

Steam out drums
 Vapor-liquid-liquid process Vessel design: Accumula-

tor, Reflux drum, Flash Drum, VLE Separator, Data Sheet
 Control Valve selection and Design: Cavitation, Flash-

ing, Choking, Two Phase flow
 Rating, Noise, Data Sheet and Software

This course covers a systematic procedure 
for the conceptual design of a limited class 
of chemical processes. The goal of a con-
ceptual design is to find the best process 
flowsheet (i.e. to select the process units 
and the interconnections among these 
units) and estimate the optimum design 
conditions.
Topics:

 Introduction: Process de-
sign, process synthesis, pro-

cess evaluation; Economic eval-
uation, process optimization; 

Developing a conceptual design 
and finding the best flowsheet
 Separation Systems: General 

structure of separation systems o 
Liquid separation systems; Vapor re-

covery systems; Azeotropic systems
 Reactor systems: Basic choice of reac-

tor; Reaction paths; Recycle structure of 
flowsheet; Purge structure of flowsheet
 Degrees of Freedom in Process Design: 

The principle of degrees of freedom in pro-
cess design; Degrees of freedom of: Distilla-

tion columns, Mixers, Heat Exchangers
 Heat Exchanger Networks (Pinch Technol-

ogy): Minimum heating and cooling require-
ments; Minimum number of exchangers, area 

estimates; Design of minimum energy heat ex-
changer networks; Loops and paths, reducing the 

number of exchangers; Stream splitting, heat and 
power integration
 Case Studies: Design of a solvent recovery sys-

tem (Absorption and Refrigeration Systems); Hydro-
dealkylation (HDA) process for toluene
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26669 - Process Optimiza-
tion - 3 Units (Group: Pro-
cess Design Engineering)

26282 - Computational Fluid Dynamics - 3 Units (Group: 
Process Design Engineering)

26855 - Wastewater Treatment Engineering - 3 Units 
(Group: Environmental Engineering)

The students are acquainted 
with engineering judgment and 
formulation of optimization 
problems in chemical process-
es and related issues. The ba-
sic aim is to familiarize student 
with three key components 
of an optimization problem, 
namely, the objective function, 
the process model, and con-
venient formulation and suita-
ble method of both static and 
dynamic optimizations. This is 
especially the case when they 
are encountered with Chem. 
Eng.-oriented problems.
Topics:
 Introduction to optimization 

formulation.
 Mathematical backgrounds.
 Unconstrained static optimi-

zation methods.
 Constrained static optimiza-

tion methods.
 Dynamic optimization, Varia-

tional approach.
 Application and case studies.
 Advanced topics

The students are acquainted with engineering judgment and analysis 
of results obtained from simulation of flow processes, albeit with-
in the context of chemical engineering. The basic aim is to familiar-
ize students with key components of Computational Fluid Modeling 
(CFM) and Computational Fluid Dynamics (CFD) with an emphasis on 
reactive flow systems. In general terms, the course can be designated 
as a Computational Transport Phenomena (CTP) course. In the early 
sections of the lectures (named FDM and FEM), students are brought 
the paradigm of discretization and functional schemes of Partial Dif-
ferential Equations (PDEs). The remaining parts, named Finite Vol-
ume Methods, discuss about the well-established flow formulations 
and solution techniques of underlying equations. 
Topics:
 Preface
 Introduction
 Finite Difference Methods
 Weighted Integral Methods (Orthogonal Collocation & FEM)
 Finite Element Methods
 Finite Volume Methods
 Algorithms for Pressure-Velocity coupled problems

The objective of this course is to promote the ability for recognition 
and treatment of industrial wastewater.
Topics:
 Introduction, Sources of In-

dustrial waste
 Pretreatment Processes
 Sedimentation and Floatation
 Coagulation and Chemical 

Precipitation
 Biological Treatment Processes
 Sludge Handling and Disposal
 Land Treatment
 Membrane Processes
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26828 - Water Treatment 
Plant Design - 3 Units (Group: 
Environmental Engineering)
The objective of this course is to 
introduce water treatment pro-
cesses and enable students to 
design water treatment plants.
Topics:
 The quality of natural water
 Water chemistry and microbi-

ology
 Unit operations in water treat-

ment
 The principles of physical 

treatments
 Aeration Process
 Clarification, Coagulation and 

Flocculation
 Filtration
 Water disinfection (Chlorin-

ation, Ozonation& UV applica-
tion)
 Lime and Soda Process
 Ion Exchange Process
 De-alkalization and Deminer-

alization
 Desalting processes (Reverse 

Osmosis)
 Corrosion and Scale Control
 Water Treatment plant design

26802 - Water and Wastewa-
ter Engineering Laboratory - 
1 Units (Group: Environmen-
tal Engineering)

26804 - Microbiology laboratory - 1 Units (Group: Envi-
ronmental Engineering)

The objective of this course is to 
familiarize students with the com-
mon tests used for water analysis.
Topics include:
 Analysis of water for measure-

ment of:
 Cations (Ca, Mg, Fe, Na, K) 
 Anions
 COD 
 BOD
 Jar test

The basic knowledge of microbiology and its application in industri-
al processes should be introduced to students in the environmental 
engineering field. The major areas that the course focuses on are: 
basic laboratory techniques for cultural characterization, cultivation, 
enumeration and isolation of aerobic and anaerobic microorganisms 
from soil, water and wastewater and other substances.
Topics:
 Preparation of media and cultivation of microorganisms in solid, 

semi solid and liquid cultures
 Macroscopic and microscopic examination of living and stained mi-

croorganism preparations (Bacteria and Fungi)
 Colony counting of microorganisms - Serial dilution –agar plate pro-

cedure to quantify viable cells (Pour plate and Spread plate)
 Microbiology of Soil - Enumeration of microbial populations - Isola-

tion, screening and purification of microorganism
 Microbiology of Water - Total count of microbial populations - De-

termination of the Most Probable Number (M.P.N) of Coliform 
Bacteria (confirmed and completed test) - Determination 

of Fecal Coliform Bacteria
 The bacterial growth study - Determination 

of cell biomass - Determination of cell 
suspension optical density
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26269 - Bioremediation Technology - 3 Units (Group: Environ-
mental Engineering)

26009 - Biofuel Production Technology - 3 Units (Group: Envi-
ronmental Engineering)

This course is an introduction to the variety of biological methods for 
the removal of environmental pollutants in soil and groundwater. A 
general overview on biodegradable substances and the function of 
microorganisms on contamination removal in various modes will be 
given, as well.
Topics:
 Introduction
 Different environmental pollutants in water and soil (aliphatic hy-

drocarbons, aromatic hydrocarbons, chlorinated hydrocarbons, etc.)
 A review on remediation technologies
 Advantages of bioremediation against other methods
 An introduction to microbiology: Introduction, prokaryotic cells, 

Biodegradability of pollutants (aerobic and an-aerobic), Biodegra-
dability of pollutants (cycle of elements, biodegradation petroleum 
compounds), Microbial metabolism, Bacterial growth, Biodegradation 
kinetics, Taxonomy
 Site assessment and characteristics for bioremediation
 In-situ bioremediation
 Calculations required for bioremediation
 Case studies
 Bioremediation modeling

The main objective of this course is introducing the thermochemical 
conversion methods of biomass to energy and fuel. In this regard, 
students learn the overview of world energy situation and the impor-

26070 - Solid Waste Engi-
neering - 3 Units (Group: En-
vironmental Engineering)

The purpose of this Course is to 
introduce the students to the field 
of solid waste management and to 
identify the demands that must be 
met by those practicing in the field.
Topics:
 Evolution of solid waste manage-

ment
 Legislative trends and impacts
 Sources, types and composition 

of solid wastes
 Solid waste Generation and col-

lection rates
 Waste Handling and separation, 

storage, and processing at the 
source
 Classic Solid Waste Disposal 

Methods (Composting, land filling, 
incineration, etc.)
 Handling Hazardous Solid Wastes
 Modern and Emerging Technolo-

gies and Trends

 Costs of Thermochemical Con-
version of Biomass to Power and 
Liquid Fuels

tance of biomass as one of the 
key resources of renewable en-
ergy in the world. Students also 
learn the methods of prepara-
tion and pre-processing of bio-
mass as well as the techniques 
used to convert biomass into 
energy or solid/liquid/gaseous 
fuels. By passing this course, 
students are expected to gain 
an insight into the techno-eco-
nomic challenges of bioenergy/
biofuel production and be able 
to develop a conceptual design 
of a biorefinery plant.
Topics:
 Introduction to biomass as 

a renewable source of energy 
(The overview of world energy, 
Classification of biomass mate-
rials)
 Chemistry of biomass
 Preparation and pre-process-

ing of biomass
 Thermochemical conversion 

methods of biomass to energy/
fuels (Combustion, Gasification, 
Pyrolysis)
 Cleanup, conditioning, and 

utilization of syngas
 Upgrading fast pyrolysis liq-

uids
 Hydrothermal processing
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26965 - Air Pollution Control 
Engineering - 3 Units (Group: 
Environmental Engineering)
This course is designed to teach 
the fundamentals of air pollu-
tion control engineering to first 
year graduate students with 
environmental engineering op-
tion. The objective is to give an 
overall view of the subject with 
emphasis on chemical engi-
neering aspects of air pollution 
control.
Topics:
 Introduction to air pollution: 

definition of air pollution, lo-
cal and global pollutions, types 
of air pollutants; sources of air 
pollutants, air pollution effects 
on human health; other air 
pollution impacts, air pollution 
laws, ambient air quality stand-
ards, emission standards; emis-
sions and emission factors; air 
pollution measurements.
 Meteorology for air pollution 

engineering (micrometeorolo-
gy): the atmosphere, general 
circulation models, tempera-
ture and pressure gradients in 
the atmosphere; turbulent mix-
ing, humidity, wind speed, wind 
direction and wind rose.
 Air pollution modeling: types 

of models, concentration dis-

26882 - Physiology & Anatomy - 3 Units (Group: Biomedical 
Engineering)

tribution in the atmosphere, La-
grangian and Eulerian modeling, 
boundary conditions for point, 
line and area sources, box models; 
dispersion models: (Gaussian and 
Puff models), multi-source mod-
els, grid models.
 Air pollution control: nature of 

particulate matters, classification 
of particles; particle dynamics in 
the atmosphere and particle size 
distribution functions; control of 
particulate matters (PM): design of 
PM control equipment: sedimen-
tation; cyclones; electrostatic pre-
cipitators (ESP), surface and depth 
filters; scrubbers.
 Control of volatile organic com-

pounds (VOCs), oxides of nitrogen 
(NOx), carbon monoxide (CO) and 
oxides of Sulphur (SOx).
 Motor vehicles air pollution
 Greenhouse gases and global 

warming.

This course is an introduction to the physiology and anatomy re-
quired by students to work in the field of Biomedical Engineering. 
Therefore, student should be able to understand the human physiol-
ogy and anatomy to use the principles of chemical engineering and 
physiology and/or anatomy to design and construct medically related 
devices such as artificial organs and controlled release systems.
Topics:
Physiology and Anatomy:
 Cell
 Kidney
 Glands
 Heart
 Blood Circulation

Immunology:
 Cells, tissues and lymph nodes        Phagocytosis mechanism

Type:
 Make-up Course

 Nerve
 Respiration
 Bone
 Digestion
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26654 - Controlled Release Drug Delivery Systems - 3 Units 
(Group: Biomedical Engineering)

26266 - Tissue Engineering - 3 Units (Group: Biomedical En-
gineering)

Introduction to controlled release drug delivery system is the main 
objective of this course. Designing, mathematical modeling, applica-
tions and clinical examples, fabrication methods of different drug de-
livery system will be discussed.
Topics:
 Advantages, basic considerations, classifications of controlled re-

lease drug delivery systems
 Designing, mathematical modeling, applications and clinical exam-

ples, fabrication methods of different systems including: - Diffusional 
release systems - Swelling controlled systems - Osmotic release sys-
tems - Biodegradable systems - Directed release systems - Pumps
 Nanocarriers in drug delivery
 Targeted drug delivery

This course provides an understanding of the principles of biology 
and materials science and their integration that are inherent in tis-
sue engineering design. We will study cells, materials for scaffolding, 
bioreactor design, and design strategies for practical applications for 
tissue repair.
Topics:
 Introduction - Cell and tissue - Biomaterials
 Cell therapy
 Guiding tissue regeneration
 Bioreactors in tissue engineering
 Challenges and applications

26282 - Micro and Nano Sys-
tems in Biomedical Engi-
neering - 3 Units (Group: Bio-
medical Engineering)
Introducing Micro and Nano 
systems applied in biomedical 
engineering is the main objec-
tive of this course. Scaling law, 
materials and methods of fab-
rication, transport phenomena 
in Micro and Nano scale, micro-
fluidics, Lab on Chip and system 
applications will be discussed.
Topics:
 Introduction, Miniaturization, 

Scaling Laws

 Materials and Fabrication Meth-
ods in Micro/Nano Scale
 Transport Phenomena in Micro 

and Nano Fluidic Systems
 Microfluidics, Concepts and 

Components
 Lab on Chip, Concepts and De-

sign
 Applications of Micro/Nano Sys-

tems: - Diagnosis - Biomolecules/
Cells Separation - Bio Microarrays 
- Biosensors - Drug Delivery - Cell 
Studies - Tissue Engineering
 Market and Future Perspective
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26829 - Transport Phenom-
ena in the Human Body - 3 
Units (Group: Biomedical En-
gineering)

26277 - Artificial Organs 
- 3 Units (Group: Biomed-
ical Engineering)

Introduction to the transport 
phenomena in the human body 
is the main objective of this 
course. Different concepts in 
the bio-fluid mechanics, bio-
mass transfer, and bio-heat 
transfer with the specific exam-
ples from examples from the 
human body will be discussed.
Topics:
 Bio-fluid mechanics - Physical, 

chemical and rheological prop-
erties of the blood - Dynamics 
of the circulatory systems - Me-
chanical properties of blood 
vessels - Non-Newtonian fluid 
flow in elastic tube - Pulsatile 
flow in rigid and elastic ducts 
(Newtonian and non-Newtoni-
an fluids) - Diseases related to 
the fluid mechanical such as 
atherosclerosis, stenosis, etc.
 Bio-mass transfer - Diffusion 

under the influence of differ-
ent gradients - Diffusion with 
bio-chemical reactions - Gener-
al Nernst equation - Transports 
through the cell members - Ox-
ygen diffusion from blood ves-
sel to tissue - Mass transfer in 
the circulatory systems

 Bio-heat transfer - Heat pro-
duction in the human body - 
Heat loss from the human body 
- Heat transfer within the body - 
Temperature distribution in the 
human organs such as arms, 
legs, etc. - Hypothermia – Ther-
motherapy

Introducing artificial related 
to chemical engineering is the 
main objective of this course. 
Material properties, governing 
equations, mathematical mod-
eling, and fabrication methods 
will be discussed.
Topics:
 Biocompatible materials
 Blood compatible materials
 Artificial kidney (Hemodialyz-

er)
 Artificial lung (Blood oxygen-

ator)
 Artificial liver
 Artificial polymeric organs 

such as heart valves, internal 
lens, …
 Various shunts, stunts, …

73
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Three major fields of research in the upstream Petroleum Engi-
neering are vigorously practiced in our department, including:

This program, among the most prestigious majors in technical and 
engineering schools, aims at the training of specialists equipped 
with the knowledge and necessary skills to perform projects, direct 
optimal production methods, and run oil and gas reservoir mode-
ling. The program focuses on subjects, including fluid mechanics, 
gas dynamics, fluid thermodynamics, mass transfer, reservoir fluid 
properties, drilling engineering, petroleum geology, reservoir engi-
neering, and enhanced oil recovery (EOR) methods. Graduates will 
be able to demonstrate skills in;
Assessment of production potential from a reservoir based on 

modern methods of analysis and modeling,
Analysis of pressure distribution in a reservoir, explanation of 

pressure-drop and solutions to control it,
Specifying operational conditions for production based on the res-

ervoir’s behavior and characteristics,
Selection of appropriate technologies for EOR based on tech-

no-economic considerations,
Management and sustainability of oil and gas fields,
Appraisal of the prospects of EOR methods on the environment.

Assessment of production potential from reservoirs and feasibility 
study of production methods,
Techno-economic assessment of reservoirs and production equip-

ment,
Design and administration of optimal production operations,
Recognition of characteristics and production behavior in differ-

ent wells,
Selection and justification of appropriate technologies for produc-

tion and EOR, based on technical and economic considerations,
Management and sustainability of oil and gas fields,
Strategic appraisal of the prospects of production methods on the 

environment.

Graduate Study in Petroleum 
Engineering

Reservoir Engineering

This program, among the most prestigious majors in technical and 
engineering schools, aims at the training of specialists equipped with 
the knowledge and necessary skills to perform projects in optimal 
production methods from oil and gas fields. Today, most of Iran’s 
petroleum reservoirs are inflicted with pressure drop, prohibiting 
natural rise of oil to the surface. Therefore, production engineers, 
who undertake more scientific and methodical procedures, are in-
creasingly in demand. The program focuses on subjects, including 
fluid mechanics, gas dynamics, fluid thermodynamics, mass transfer, 
drilling engineering, design and engineering economics, reservoir 
engineering and production engineering. Graduates will be able to 
demonstrate skills in;

Graduates can work in various fields of oil and gas production in-
dustry, giving rise to efficiency and productivity of this section, and 
as well can play an effective role in curbing the problems inflicted to 
production industry.

Production Engineering
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Design of equipment and administration of drilling operations in 
the most appropriate condition, besides assessment of effects of 
drilling and extraction technologies on the environment as well as 
the establishment of feasible solutions to prevent pollution, con-
sists the activities under this field. In general, a drilling engineer 
provides procedures that minimize the cost and maximize the effi-
ciency of operation. Graduates will be able to demonstrate skills in;

Graduates can successfully work in the drilling industry, exhibiting 
their crucial role in improving efficiency of operations by presenting 
optimal operational programs.

Drilling Engineering

Employment of technical and scientific data in drilling and extrac-
tion operation,
Techno-economic assessment of drilling procedures, and selec-

tion of a suitable operation for drilling and extraction,
Design of drilling equipment and administration of operations in 

the most optimal way,
Techno-economic comparison between different drilling proce-

dures, and presenting approaches to upgrade related technologies 
in the country
Management and sustainability of drilling equipment besides pre-

venting the waste of facilities and materials,
Appraisal of the prospects of extraction methods on the environ-

ment, and presenting methods to prevent potential environmental 
hazards.

M.Sc. students admitted to each of the abovementioned sub-dis-
ciplines are required to complete their dissertation under the 
supervision of faculty members of the pertinent groups. Accord-
ingly, the M.S. students receive a master’s degree in petroleum 
engineering hyphenated by their entry sub-discipline.

Graduates from Bachelor’s de-
gree of all Petroleum engineer-
ing sub-disciplines can enroll in 
M.Sc. programs provided they 
meet the general admission 
requirements mandated by 
MSRT. Applicants should take 
part in the National Entrance 
Examination for Master’s de-
gree in petroleum engineering. 
Students are admitted accord-
ing to their ranking in the test 
results and the priority of choic-
es they have submitted before-
hand. The whole procedure of 
admission is supervised by the 

National Organization of Educa-
tional Testing
(NOET, http://www.sanjesh.org ).

An M.Sc. program in petrole-
um engineering requires the 
students to complete 28 course 
units. These units include 21 of 
required, elective and selected 
elective course units, 1 unit of 
seminar and 6 units of final dis-
sertation. The following table 
collates the courses for all the 
sub-disciplines in petroleum 
engineering.

Master of Science Degree in Petroleum Engineering

Required Background

Requirements
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Sub-discipline No. Course 
Type

No. of 
Course 
Units

Course Title

26267

26267

26329

26267

26505

26173

26180

26181

26004

26509

26174

26276

26505

26207

26252

26839

26836

26254

26004

26499

26661

26499

26504

26254

26835

26832

26836

26329

Required

Required

Required

Required

Required

Required

Required

Required

Required

Required

Required

Selected
Elective

Selected
Elective

Selected
Elective

Selected
Elective

Selected
Elective

Selected
Elective

Selected
Elective

Selected
Elective

Selected
Elective

Selected
Elective

Required

Required

Required

Required

Required

Required

Required

Required

Required

Required

Required

3

3

1

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3

3
3

3

3

3

3

3

3

3

3

3

3

3

1

Advanced Numerical Mathematics

Advanced Numerical Mathematics

Seminar

Advanced Numerical Mathematics

Advanced Well Logging

Advanced Drilling

Well Control

Horizontal Well

Hydraulic Fracturing

Advanced Reservoir Engineering

Well Completion

Multi-phase Flow in Well

Advanced Well Logging

Advanced Formation Damage

Surface Facilities

Advanced Production Engineering

Flow Assurance

Advanced Well Testing

Enhanced Oil Recovery

Geo-statistics & Spatial Modeling

Hydraulic Fracturing

Reservoir Fluids Phase Behavior

Advanced Drilling Fluids

Advanced Rock Mechanics

Special Topics

Fluid Flow Through Porous Media

Geo-statistics & Spatial Modeling

Fractured Reservoir Engineering

Reservoir Modeling and Simulation

Enhanced Oil Recovery

Seminar

Fluid Phase Behavior in Petroleum 
Reservoir
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26329

26174

26509

26276

26252

26254

26207

26661

26839

26206

Required

Selected
Elective

Selected
Elective

Selected
Elective

Selected
Elective

Selected
Elective

Selected
Elective

Selected
Elective

Selected
Elective

Selected
Elective

Selected
Elective

1

3

3

3

3

3

3

3

3

3

3

Seminar

Well Completion

Advanced Reservoir Engineering

Multi-phase Flow in Well

Advanced Production Engineering

Advanced Formation Damage

Special Topics

Advanced Well Testing

Well Design Plan

Advanced Drilling Fluids

Geo-statistics & Spatial Modeling

proved program of advanced study and original research of high 
quality. The program, therefore, consists of 1 year of course-work 
education prior to taking the comprehensive exam. An oral defense 
is mandated to be delivered before the referees to receive approval 
for the research proposal.  Ph.D. candidates are required to deliver 
three 3-unit courses as a Teaching Assistant. Moreover, two semi-
nars should be delivered as zero-unit courses, besides annual re-
ports on the thesis progress in presence of referees. A dissertation 
thesis submitted in the Persian language in addition to a final oral 
defense will complete the program. The overall program is expect-
ed to be accomplished in 4 academic years (or 8 semesters). 
Ph.D. candidates will be awarded a Ph.D. in petroleum engineer-

ing regardless of their research field.

The Ph.D. Program in Petroleum Engineering aims at training of 
specialist individuals with exceptional potential in research and ed-
ucation in various scientific fields related to Petroleum Engineering 
discipline. Graduates from this program are expected to demon-
strate the capacity to oversee academic activities based on their 
professional and ethical doctrine.
According to the bylaws of the Higher Education Department, 

a doctoral degree requires the satisfactory completion of an ap-

Doctor of Philosophy Degree in Petroleum Engineering

Ph.D. applicants with a master’s 
degree/professional doctorate 
affirmed with either MSRT or 
MOHME are eligible to enroll in 
Ph.D. programs of the depart-
ment. Additionally, proficiency 
in a foreign language must be 
verified through standard profi-
ciency tests. Applicants should 
take part in the National En-
trance Examination for Ph.D. in 
petroleum engineering. Com-
petent applicants are invited 
for an interview with a group 
of faculty members. Curricu-
lum vitae of applicants along 
with recommendation letters 
are advised to be submitted 
beforehand. The whole proce-
dure of admission is supervised 
by the National Organization of 

Educational Testing
(NOET, http://www.sanjesh.org ).

Ph.D. requires the students to 
complete 12 course units. These 
units include two courses of the 
required core curriculum, and 
two courses related to the re-
search orientation. At the end of 
the first academic year, the com-
prehensive exam is taken, which 
examines four course topics from 
the graduate curriculum. Two of 
the courses must be taken from 
the core list and the others are 
selected under the discretion of 
the supervisor and affirmation 
of the Higher Education Commit-
tee. In the following section, the 
graduate courses in petroleum 
engineering are listed.

Required Background

Requirements
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Courses
26173 - Advanced Drilling 
Engineering- 3 Units (Group: 
Drilling Engineering)

26180 - Advanced Well Control- 3 Units (Drill-
ing Engineering)

26206 - Design and Planning of Wells- 
3 Units (Drilling Engineering)

26174 - Well Completion- 3 
Units (Drilling Engineering, 
Production Engineering)

The aim of this course is to fa-
miliarize students with drilling 
operation problems and their 
solutions as well as modern 
technologies used in these op-
erations. Making a hole, Drill-
ing optimization and prediction 
methods, Drilling problems and 
solutions, Directional and hori-
zontal drilling, Under‐balanced 
drilling (UBD), Coiled tubing, 
Snubbing and stripping, Mod-
ern technologies.

stimulation methods, Sand 
production control, Well com-
pletion design in one of the Irani-
an wells, Well production system, 
Fluid flow in vertical / horizontal 
wells, Production optimization 
and optimum well completion de-
sign, Artificial lift methods in wells, 
Coiled tubing for well completion 
and work-over.

The aim of this course is to familiarize students with 
concepts and methods of well control. Formation 
pressure, deflection factor and formation resist-
ance; Theory and methods of blowout prevention; 
Special cases in blowout prevention; Required 
tools and equipment for blowout prevention; 
Blowout prevention in deep waters; Blowout 
prevention in slim holes; Blowout prevention 
in directional and horizontal wells; Practical 
training with simulator apparatus.

The aim of this course is to familiarize 
students with concepts and methods of 
designing and planning of wells. Intro-
duction, Fundamentals of well design, 
Selection of casing and liner points, 
Selection of well completion method 
based on production curves and fi-
nal hole diameter, Design of essen-
tial items in each well, Scheduling 
estimate methods, Risk analysis 
in drilling operations, Methods of 
cost estimates in different wells, 
Designing and planning of a 
sample well in one of the Irani-
an reservoirs

The aim of this course is to famil-
iarize students with concepts and 
methods of well completion and im-
proved productivity. Methods of well 
completion, well completion design, 
plug back and water shut off systems 
in wells, Formation damage, Well 
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26207 - Advanced Formation 
Damage- 3 Units (Production 
Engineering)

26267 - Advanced Numerical 
Mathematics - 3 Units (Res-
ervoir Engineering, Produc-
tion Engineering, Drilling En-
gineering)

The aim of this course is to fa-
miliarize students with basic 
concepts and causes of for-
mation damage as well as its 
associated diagnostic and con-
trolling methods. Reservoir rock 
characterization for formation 
damage; Formation damage 
due to fines migration; Forma-
tion damage due to invasion of 
mud filtrate; Formation damage 
due to mineral depositions; For-
mation damage due to asphal-
tene precipitation; Formation 
damage due to asphaltene pre-
cipitation; Formation damage 
due to perforation operations; 
Analysis of experimental results 
of formation damage; Field ap-
plications of formation damage 
and case studies.

The objective of this course 
is to familiarize the students 
with the numerical methods 
required to solve all the math-
ematical models of various sys-
tems encountered in the field 

Acidizing; Determination of Acid Reaction related; Simulation of Ma-
trix Acidizing in Sandstone Reservoirs (Amundson Method); Simula-
tion of Cased-hole acidizing in Sandstone Reservoirs; Different Stages 
of Acidizing; Formation Damage Caused by Matrix Acidizing in Sand-
stone Reservoirs; Discussion of Aqueous Chemistry and its effect on 
the Stimulation Procedures; Carbonate Acidizing Principles; Different 
Models for Carbonate Acidizing Simulation; Challenges of Rigorous 
Carbonate Acidizing Simulation; Acid Additives; Acid Diversion and its 
Simulation.

26252 - Advanced Production 
Engineering- 3 Units (Produc-
tion Engineering)

26254 - Geo-statistics and Spatial Modeling- 3 Units (Reser-
voir Engineering)

This course gives a profound un-
derstanding of challenges involved 
in the stimulation procedures and 
the efforts to optimize the effi-
ciency of hydrocarbon production 
from the well. Reservoir rocks and 
related Minerals; Clay Minerals 
and their Importance in Formation 
Damage; Fundamentals of Surface 
Charge; Description of Point of 
Zero Charge;  Cations and Anions 
found in the Stimulation and For-
mation Fluid; Physical and Chemi-
cal Properties of Polymers used in 
the Stimulation Fluids; Surfactants 
used in the Stimulation Fluids; 
Different Types of Stimulation 
Procedures; Acids used in Matrix 

of petroleum engineering. Matrix 
decomposition techniques; Nu-
merical interpolation, differentia-
tion and integration techniques; 
Numerical solution of ordinary 
differential equations; Partial dif-
ferential equations; Introduction 
to finite element methods; Solving 
PDE’s with orthogonal collocation; 
Software workshop.

An introduction to basic concepts of probability, statistics and geo-sta-
tistics as well as deterministic and probabilistic estimation of the petro-
physical properties of reservoir rock in order to be used in the reservoir 
static model. Basic concepts in probability and statistics; Spatial statis-
tics; Estimation and simulation of reservoir properties; Other modeling 
approaches; Evaluation of model.

84
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26276 - Multi-phase Flow in 
Wellbore - 3 Units (Produc-
tion Engineering)

26505 - Advanced Well Logging - 3 Units (Production/Drilling En-
gineering)

The aim of this course is to fa-
miliarize students with con-
cepts of multi‐phase flow in 
pipes and wellbores as well as 
calculation of associated flow 
rates and pressure drops. Intro-
duction; Multi-phase flow mod-
els which are independent to 
flow pattern; One-dimensional 
multi-phase flow models and 
flow pattern determination; 
Calculation of pressure drop 
in bubbly flow; Calculation of 
pressure drop in slug flow; Cal-
culation of pressure drop in an-
nular flow; Generalized meth-
ods for calculation of pressure 
drop; Pressure drop calculation 
and flow pattern specification 
(solid, liquid and gas); Design of 
slug catchers.

The course will explore the tools response explained from their physi-
cal principles as well as their relationship with the rock and fluid prop-
erties; most existing open hole logging technologies will be covered 
explaining their main applications and limitations. Advanced inter-
pretation methods will be discussed with numerous examples and 
exercises including complex lithology interpretation techniques. At 
the end of the course we will hold a mini-workshop on optimum log-
ging program selection based on minimum set of logs needed for a 
proper evaluation, company budget and tools’ limitations.
This training course will feature: 
 Discussions on tools physical principles and applications
 Tool limitations on different borehole environments
 Tips and examples to identify and understand common logging is-

sues
 Explanation of petrophysical concepts and techniques for advanced 

formation evaluation
 Application of interpretation methods in several examples and ex-

ercises

26504 - Fluid Flow Through 
Porous Media - 3 Units (Res-
ervoir Engineering)

26499 - Fluid Phase Behav-
ior in Petroleum Reservoir- 3 
Units (Reservoir Engineering)

librium conditions of petroleum 
fractions in reservoir ambience. 
Phase equilibria; Equations of 
state; Phase behavior calcula-
tions; Fluid characterization; Gas 
injection; Interfacial tension; 
Grouping; Tuning of equations 
of state; Wax and asphaltene 
phase behavior; Gas hydrates; 
Applications and case studies; 
Software workshop.

The aim of this course is to fa-
miliarize students with micro-
scopic and macroscopic models 
of single and multi‐phase fluid 
flow through porous media as 
well as different injection meth-
ods and phase change. Mode-
ling of three‐phase flow through 
porous media; Modeling of wa-
ter injection in petroleum res-
ervoirs; Microscopic modeling; 
Streamline simulation; Diffu-
sivity equation; Fluid flow with 
phase change; Dispersion and 
diffusion.

The aim of this course is to 
introduce the theoretical ba-
sis of reservoir fluid phase 
behavior and use of phase 
diagrams to investigate equi-
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26509 - Advanced Reservoir Engineering - 3 Units (Pro-
duction/Drilling Engineering)

26661 - Special Topics in Petroleum Engineering - 3 Units 
(Production/Drilling/Reservoir Engineering)

This course covers the reservoir engineering concepts by describing 
how different methods can be used to assess development potential 
of oil and gas reservoirs, identify the principal displacement mech-
anisms controlling performance and validate the predictions of the 
numerical simulators. Reservoir rocks and fluids; Reservoir Volume 
and Fluid Flow; Prediction of Oil and Gas Recovery; Water drive Mech-
anism and Coning; Naturally Fractured Reservoirs (NFR); Enhanced 
Oil Recovery (selected processes); Stimulation of oil reservoirs.

Based on the operational and research requirements of the petro-
leum industry in the fields of reservoir, drilling, production and ex-
ploration as well as the availability of the instructor, different special 
3‐unit courses will be offered. 
Prior to presentation, course syllabus should be discussed and con-
firmed by the related group.

26832 - Reservoir Modeling 
and Simulation - 3 Units 
(Reservoir Engineering)
The students are acquainted 
with engineering judgment and 
formulation of simulation prob-
lems in oil/gas reservoirs and re-
lated issues. The basic aim/focus 
is to familiarize students with 
three key approaches of numer-
ical solution of Partial Differen-
tial Algebraic Equations (PDAEs) 
– namely FDM, FVM/FEM and 
BEM – along with singularities 
(injection/production wells). The 
students learn to deal with the 
reservoir simulation problems 
through convenient formulation 
and suitable method of solution. 
The graduates of this course are 
equipped with theoretical and 
practical knowledge of both nu-
merical and professional reser-
voir engineering. Prerequisites: 
Advanced Numerical Mathe-
matics, Fluid Phase Behavior in 
Petroleum Reservoir, Fluid Flow 
Through Porous Media.

26835 - Fractured Reservoir 
Engineering - 3 Units (Reser-
voir Engineering)
Introduction to reservoir prop-
erties and other parameters de-
scribing fractured reservoirs, such 
as porosity, permeability, com-
pressibility, relative permeability 
and capillary pressure; fracture 
characterization and geometric 
modeling of fractures; modeling of 
fluid flow through fractured rocks; 
recovery mechanisms and EOR 
scenarios in fractured reservoirs. 
Introduction to geometric (static) 
modeling of fractures in fractured 
reservoirs, deterministic and sto-
chastic methods, fractal methods, 
methods based on optimization; 
Modeling fluid flow through frac-
tured reservoirs; Fluid displace-
ment and primary mechanisms 
of production. Corequisite: Fluid 
Flow Through Porous Media.
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26836 - Enhance Oil Recov-
ery - 3 Units (Reservoir En-
gineering)
This course is intended to cov-
er the main techniques used in 
EOR processes. Enhanced Oil 
Recovery is referred to the tech-
niques used to recover more 
oil after the first depletion (pri-
mary oil recovery) of the reser-
voirs. Oil price and its effect on 
petroleum industry; Oil Trap-
ping due to Heterogeneities; An 
introduction to EOR techniques, 
Description and Challenges; 
EOR Screening; Immiscible vs. 
Miscible flooding; Modified wa-
ter-flooding; MEOR Process; 
Thermal recovery techniques; 
Wettability alteration and EOR; 
GOGD process.

26839 - Advanced Well Test-
ing - 3 Units (Production 
Engineering)

test analysis techniques; Use of 
Laplace transformation to solve 
diffusivity equation with differ-
ent boundary conditions; Differ-
ent regions of well test models; 
Use of straight line methods to 
determine near wellbore effects; 
Use of straight line methods to 
determine reservoir behavior; 
Model determination and pa-
rameter estimation using type 
curves; Pressure derivatives; Si-
multaneous use of pressure and 
pressure derivative type curves 
for homogeneous reservoirs; Si-
multaneous use of pressure and 
pressure derivative type curves 
for dual porosity reservoirs; Use 
of pressure derivative to deter-
mine near wellbore effects, res-
ervoir behavior and boundary 
effects; Analysis of well test data 
in horizontal wells; Analysis of 
well test data in gas wells; Well 
test design; Practical aspects in 
well test data analysis; Practical 
training of a standard simulator; 
Assigning a project of well test 
data analysis in one of the Irani-
an reservoirs.

The aim of this course is to 
familiarize students with de-
sign, interpretation and analy-
sis techniques of well testing. 
Fundamentals of well testing; 
History of well testing; Well 
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CENTERS
Biochemical and Bioenvironmental Research Center (BBRC)

Biochemical and Bioenviron-
mental Research Centre (BBRC) 
was established in 1968 at 
Sharif University of Technol-
ogy. The top mandate of this 
research center was training 
researchers for fast developing 
Iranian industries in areas such 
as environmental issues, food, 

BBRC offers services on a consul-
tation basis to governmental and 
non-governmental sectors. Apart 
from analytical services for food, 
water and wastewater samples, 
the engineering division also 
offers advice on problems of 
pollution control and treatment 
policies, recycling and water re-
covery. Feasibility studies and the 
preparation of reports and de-
signs related to engineering and 
consultancy, forms a major part 

Tel: +98-21-66005417, 021-66164101
Fax: +98-21-66005417
Email: bioinfo@sharif.edu
http://www.sina.sharif.edu/~bioinfo/ 

agriculture, biomedicine and bio-
technology. Soon, BBRC was one 
of the best-known institutes in the 
whole region as an important and 
progressive center for advanced 
research in biotechnology. Scien-
tific development of “Single Cell 
Protein” from waste material and 
oil-based hydrocarbons at a time 

of the work performed within the 
framework of the bioenvironmen-
tal engineering section. Lab-scale 
pilot plant studies are conducted 
when necessary in order to evalu-
ate the effects of various parame-
ters in qualitative and quantitative 
control of pollution in water and 
wastewater. Many technical reports 
including industrial surveys are also 
produced on demand as part of this 
institutes cooperation with the in-
dustrial sector. 

that only a few countries in the world were looking at mineral oil and 
gas as future food was a significant step towards success. The center 
was well en route of becoming an important academic institute at 
home as well as gaining international and worldwide recognition for 
high technology in industrial microbiology. Many scientists from dif-
ferent local universities and from Asian and European scientific com-
munities applied to BBRC to receive training or take part in advanced 
research and gain experience. Today BBRC, based on its significant 
reputation and well-placed position in Iranian academic arena is still 
one of the most important organizations and a top destination for 
biotechnologists for research and advanced studies. In this respect, 
training of skilled researchers, top quality engineers and expert acad-
emicians familiar with industrial work is still a major goal at BBRC.   

Along with the problems of pollution in air and water, created by both 
urban and industrial sector, the population growth in Iran demands 
an increased improvement in current techniques of food production, 
conversion and storage. Relevant research into this area of concern 
is also carried out at the center. Related subjects in food technology, 
fermentation, and biochemical engineering have a high demand for 
young graduates who seek their future career in this domain.
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Students are encouraged to carry out applied research while study-
ing for their degrees. For this reason, practical as well as theoretical 
courses are offered by the center for the postgraduate and under-
graduate students studying for degrees in Chemical Engineering, Civil 
Engineering and Chemistry. Short courses in pollution control and 
bioengineering are also offered to the industrial sector on demand, 
including training courses for technicians and plant operators.
Research results are published in the form of scientific articles in first-
class international journals by academic affiliates of BBRC regularly. 

 Fermentation of Organic Acids, Ami-
no Acids, Proteins, etc.,
 Bioconversion of Agricultural Waste
 Enzyme Technology Advances in science and technology 

have made research in the production 
of pharmaceutical chemicals an impor-
tant part of the theoretical structure 
and practical application of medicine. 
The center has a history of research in 
antibiotics, namely:  Penicillin G, Ampi-
cillin, Amoxycillin, 6APA, Erythromycin, 
Bacitracin

 Development of New Food Additives
 Higher Quality Food Production
 Conversion of Agricultural Waste
 New Sources of Edible Food

 Polymer chemistry and macromo-
lecular engineering
 Nanomedicine, Drug delivery sys-

tems, and targeted drug delivery
 Biomaterials, Biopolymers and Bio-

compatible Polymers
 Colloids/ Nanogels and supramolec-

ular self-assembly

 Wastewater treatment and engineer-
ing
 Environmental impact assessment
 Bioconversion, biofuel, and energy 

from waste
 Development of new biological reac-

tors 
 Aerobic/Anaerobic Digestion of 

Strong Wastes
 Reuse and Recycling of wastewater 

and treated effluents 
 Bioremediation of solid waste

Apart from the routine microbiological 
analysis of water, wastewater and soil, 
isolation of microorganisms is carried 
out to introduce new techniques in the 
bioremediation of various elements.     

Areas of Research

Biotechnology

Pharmaceuticals

Food Engineering

Nanobiotechnology

Bioenvironmental 
Engineering 

Microbiology
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Sharif Upstream Petroleum Research Institute (SUPRI)

Research Groups

Sharif Upstream Petroleum 
Research Institute (SUPRI) in 
Sharif University of Technology 
has been established in 2013 
as a technology oriented center 
for scientific, fundamental and 
applied research in oil and gas 
industry. Members of this Insti-
tute are professors from various 

Cooperation of various research centers, Institutes and depart-
ments in order to improve the quality of research projects for the 
upstream petroleum Industry

Technological knowledge Development for oil and gas industry at 
the national and international level

Definition and execution of industrial and research projects for oil 
and gas industry

Reservoir studies and cooperation in oil and gas field development

Recognition of new technologies in oil and gas industry and locali-
zation of them

Organizing applied and specific workshops for oil and gas industry

Tel / Fax: +98-21-66166461,2
Email: supri@sharif.ir
Web: supri.sharif.edu

departments of Sharif University 
of Technology and other visiting 
professors with the research back-
grounds in upstream petroleum 
industry. This institute is currently 
involved in several research pro-
jects financially supported by oil 
industry. The aim of this institute 
is as follow:

Reservoir characterization and modeling is an important research 
area for development and management of hydrocarbon reser-
voirs. In this field of study, new technologies in hydrocarbon reser-
voir exploration and appraisal (using seismic, petrophysics, geolo-
gy, etc.) can be used.Then by using these data the static reservoir 
model is built. This model is used in flow simulation, reservoir per-
formance evaluation, new well placement selection, estimation of 
oil in place, selection of optimized method for reservoir manage-
ment and history matching.

Reservoir Characterization 
and Modeling Group
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DEPARTMENTAL FACILITIES
The department has provided educational and research-oriented facil-
ities for undergraduate and graduate students, which are listed below:

Analysis Lab.

The Analysis Laboratory in the 
Chemical and Petroleum Engi-
neering Department specializes 
in compositional characteriza-
tion on a variety of materials. 
The laboratory is equipped with 
state-of-the-art equipment by 
reputable manufacturers such 
as Agilent, and Waters, and em-
ploys specialized operators to 
ensure day-to-day operation 

and data integrity. UV-Vis Spec-
trophotometer, Gas Chromatogra-
phy-Mass Spectrometry (GC-MS), 
High-Performance Liquid Chroma-
tography (HPLC), and Natural Gas 
Analyzer besides other practical 
equipment such as Freeze dryer 
and Ultrasonic Probe Homoge-
nizer are among the major equip-
ment in this facility. The Analysis 
Laboratory primarily provides sup-

Formation evaluation and reservoir exploration need various data 
from drilling of exploration wells and geological study as well as 
geophysics studies. One of the main area is the geophysical tech-
nologies which has been developed during last two decade signif-
icantly to monitor and manage the drilling and production activ-
ities.

Geophysics and related Technologies 
Group

One of the major areas of research in oil industry is to improve the 
oil production and studying the EOR methods. Sufficient knowl-
edge of reservoir production mechanisms, the conditions of the 
reservoir fluid and rock properties can lead to better designing of 
enhanced oil recovery processes. Moreover, researches in reser-
voir evaluation methods, reservoir modeling and simulation and 
well stimulation (such as acidizing, hydraulic fracturing, formation 
damage removal and other efficient methods) are very important.

As the economic measures depend on the oil production, develop-
ment of oil industry is important which depends on new science 
and technologies that can be very helpful in cost reduction and 
efficiency improvement. New methods in drilling and well com-
pletion as well as use of smart wells and e-fields lead to easier 
production and enhancement in oil recovery which needs the use 
of previous experience and new technologies.

Reservoir Production Improvement 
and EOR Group

New Technologies and Smart 
Systems Group
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port for graduate research projects. Our aim is to encourage users of 
the service to obtain the highest functionality from all instruments 
regardless of their experience, in a safe, clean working environment.

Process Control Lab.

Unit Operations Lab.

The process control laboratory 
has been designed to present a 
practical application of process 
modeling and control. Students 
will become familiar with basic 
principles like nonlinearity and 
hysteresis as well as different con-
trol methods, including feedback 
and cascade control. Besides, var-
ious PID controller tuning meth-
ods are discussed and applied in 

The primary goal of the unit op-
eration laboratory is to acquaint 
students with the fundamentals 
of basic industrial processes in 
pilot scale, and familiarize them 
with the principles of chemical 
engineering in such processes. 
The laboratory program pre-
pares students to deal with var-
ious challenges in real chemical 
industries such as refineries, 
food industries, and so forth. 
Chemical Engineering students 
take the laboratory during their 
last year after they pass the 

experiments. Students will also learn 
how to use Simulink in order to simu-
late and check the controller perfor-
mance. The laboratory is equipped 
with modern and world-class facili-
ties and instruments which provide a 
high-quality education for students. 
Experiments which are conducted 
here include pressure control, tem-
perature control, flow control, level 
control and cascade control.

course of Unit Operation I. The 
Laboratory program demonstrates 
the practical usage of most of the 
Chemical Engineering major cours-
es in one package. Equipment and 
Facilities of the laboratory include 
Boiler, Solid-Liquid Extraction, Liq-
uid-Liquid Extraction, Raising Film 
Evaporation, Double Effect Evap-
oration, Spray Dryer, Rotary Dry-
er, Distillation in Packed Column, 
Distillation Tower, Gas Absorption, 
and Fluidized Bed. Students carry 
out these experiments and deliver 
the reports.

Fluid Mechanics Lab.

LA
B

LA
B

LA
BThe Fluid Mechanics Lab, among 

educational lab facilities, hosts 
our undergraduate students of 
the chemical and petroleum en-
gineering. This laboratory com-
bines a series of experimental 
systems for investigation of the 
concepts students learn in Fluid 
Mechanics I. The lab is designed 
to give students hands-on ex-
perience with fluid flows. It fea-
tures a multitude of equipment, 
including pressure drop meas-
urement bench, friction pipes 
flow bench, jet impact appara-
tus, Bernoulli’s apparatus, Os-
borne-Reynolds apparatus, wa-
ter flow measuring apparatus, 
hydrostatic bench, cavitation 
demonstration apparatus, cen-
trifugal pump demonstration 
set, fluidized bed apparatus, 
wind tunnel, pump test bench 
and deadweight gauge tester. 



Heat Transfer Lab.

Petroleum Lab.

This lab is dedicated to Chemical / 
Petroleum Engineering B.Sc. Stu-
dents to make them understand 
the principles of i.e. conduction, 
convection, radiation, boiling and 
condensation modes of heat 
transfer and principles of Refrig-
eration and Air Conditioning. The 
Heat Transfer lab consists of nine 
experimental set up, including: 
Conduction in solids, rods, plate 
and fins; Heat transfer in agitat-

This laboratory holds significant importance for the fields of petroleum 
engineering and petroleum refining. Several aspects of this lab are also 
used in chemical engineering studies. It is equipped to carry out a wide 
range of experiments to evaluate the properties using standardized 
(ASTM and API) methods. These experiments include: Distillation, Reid 
Vapor pressure, Flash and Fire point, Cloud and Pour point, Viscosity, 
Water content, Ash content and Ash Analysis, Aniline point, Asphalt & 
Wax penetration rate, Refraction index, Copper corrosion, and Softening 
point of bitumen.

ed vessels (coiled and externally 
heated liquid in an agitated vessel); 
Cross flow forced convection on a 
tube bank; Natural convection heat 
transfer; Plate, coiled, double pipe 
and shell & tube heat exchanger 
Rig; Drop & film condensation; Fin 
fan cooler, Overall heat transfer co-
efficient and bundle arrangement; 
Shell & tube heat exchanger with 
variable Number of tube passes; 
Radiation, IR, visible and shield.

Reservoir Rock Properties Lab.

Reservoir Fluid Properties Lab.

Rock Properties include all meas-
urements and tests which would 
routinely be made on core sam-
ples. These samples can include 
conventional core, plugs drilled 
from conventional core, rotary 
sidewall cores, and percussion 
sidewall cores. The lab facilitates 
a versatile research environment, 
providing students with active 
and experiential learning through 
rich experiments related to reser-
voir rock properties. Some of the 

Reservoir fluid analysis is critical for understanding the changing char-
acter of produced hydrocarbons over time, and for optimizing produc-
tion throughout the life of a field. The lab facilitates a versatile research 
environment, providing students with active and experiential learning 
through rich experiments related to reservoir fluid properties. Some of 
the major equipment available in this laboratory are Automatic High 
Sensitivity Dual Range Petroleum Cryoscope, Flash Separator-Gasome-
ter, Recombination Cell, Rolling Ball Viscosimeter, Digital Densitometer, 
PVT Cell, PVT Cell for Education Purpose, Slimtube, and Positive Dis-
placement Pump.

major equipment available in this 
laboratory are: Helium Porosime-
ter, Mercury Intrusion Porosimeter, 
Benchtop Relative Permeameter, 
Automatic Saturator, Multi-sample 
un-S-S Gas Permeameter and Po-
rosimeter, Capillary Pressure and 
Resistivity System, Natural Gamma 
Logger, Overburden Acoustic Veloc-
ity System, Interfacial Tension Meter, 
Electrical Properties System, Capil-
lary Desaturation Cell, Dean–Stark 
apparatus, and Retort Oven Device.
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Drilling Lab.

Drilling fluid tests are per-
formed in the field and/or lab-
oratory to evaluate the proper-
ties and characteristics of the 
fluid, and to determine its per-
formance limitations. The aim 
of this laboratory is to familiar-
ize B.Sc. student with drilling 
and completion related instru-
ments. Working as a team in the 
lab, students simulate wellbore 
conditions in the laboratory and 

Besides being able to utilize the facilities at the Chemical and Petroleum 
Engineering Department, the graduate students can have access to oth-
er departments’ services through the Central Lab.
initiative (http://centrallab.sharif.ir/ ).

evaluate completion products un-
der actual reservoir conditions. 
The test supported by the drill-
ing and completion equipment 
help students to design an effec-
tive drilling fluid and completion 
cement which can optimize well 
productivity. The lab is equipped 
with Mud Balance Instruments, 
High Pressure High Temperature 
Dynamic Filter Press, Rheometers, 
and Mixers.
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