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GENERAL INFORMATION

HISTORICAL BACKGROUND

Bangladesh University of Engineering and Technology,
abbreviated as BUET, is the oldest institution fOLthe study of
Engineering and Architecture in Bangladesh. The hJstory of the
institution,dates back'to the days of Dhaka Survey Scho.oJwhich
Was established at Nalgola in 187.6 to train surVeyors for the
then Government of Bengal ofBritish Iridia. As the years passed,
the Survey School became the Ahsanullah School of
Engineering offering" three-year diploma co~rses in Civil,
Electrical and Mechanical Engineering. III 1948, the School 'w~s
~pgiaded t6 Ahsanullah Engineering College (on its present
pr~mises) as a Faculty. of Engineering under the qniversity pJ
Dhaka, offering four-year bachelor's courses in Civil, Electrica.I.
Mechanical and Chemical Engineering with a view to meefthe.
increasing d~mand for e'ngineers :in the country and to expand
the facilities for quicker advancement of 'engineering 'education.
In order to create facilities for post graduate studies and
research, Ahsanullah Engineering College was upgraded to the
status of a University, under the name of East Pakistan'
University of Engineering and Technology in the year 1962.
After iridependence of.Bangladeshin19il, it was renamed as the
Bangladesh University of Engineering and Technology. Starting
.with two -faculties, the university has now enlarge~l into Dve
facul ties. "

The BUET campus is in the heart of the city of Dhaka. It has a
compact campus with halls of residence within walking
distances of the academic buildings: The physical. expansion of
_"the University over the last ten years has been impressive with
~onstruction of new academic buildings, auditorium cornplex,'
students hall of residence etc. .

Undergradu,ate courses in the fa~ulties of Engineering, Civil
Engineering, Electrical and. Electronic Enginee.ring and.
Mechanical Engi.neering extend over four years and lead to B.Sc.
Engineering in Civil, Electrical & Electronic, Mecna"i1ical,
Chemica], Meta:Ih.Jrgical, Computer and Naval Architecture &
'Marine Engineering. In -the faculty of Architecture and Planning
the degree of bachelor of Architecture is obtained in five years,
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Postgraduate studies and research are now' among the primary
functions of the University. Most of the departments under ~he
different faculties offer M.Sc.Engg. and M.Engg. degrees and
some departments have started Ph.D. courses. Postgraduate
degrees in Architecture (M. Arch) and in Urban and Regional
Planning (MURP)are offered by the faculty of Architecture and
Planning. In addition to its own research prograrnIlles, the
,University undertakes research programmes sponsored by
outside organizations, viz.. !-)'N Organizations, Commonwealth,
University Grants Commission (UGC) etc. The expertise of the
University teachers and' the laqoratory facilities of' the
University are also utilised to solve problems of and to provide
up40-date engineering and. technological knowledge to the
various organisations of the country.' The University is
persistent in its effort to improve its research facilities, staff
position and courses and "curricula to meet the' growing
technological challenges confronting the nation... .

.. ~
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FACULTIES AND TEACHING DEPARTMENTS

The University has sixteen teaching departments under five
faculties. Not all of them are degree offering. Faculty-wise list of
the departments with the status of the degrees offered is given
below:
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Both DC and PG
PC only

..

Both DC and PC
Both UGand PC

Both DC and PG

.PC only
Both DC and PG

: PC only
PC. only
PC only
PC only

Both DC 'and PC
PC only
Non degree
. offering

Faculty of Electrical and Electronic.Engineering .
Department of Electrical and
Electronic Engineering: Both DC and PG
Department of Computer Science and
Engineering: Both DC and PC,

. Faculty of Engineering
Department of Chemical Engineering:
Department of Metallurgical Engineering:
Department of Petroleum and Mineral .
Resources Engineering:
Department of Chemistry:
Department of Mathematics:
Department of Physics:

Faculty of Mechanical Engineering

Department of lndustrial and Production
Engineering
Department of MechaniCal Engineering:
Department of Naval Architecturf; and
Marine Engineering:

.. Faculty of CivitEngineering
Department of Civil Engine~ring: .
Department of Water Resources Engineering:

Faculty of Architecture and Planning

Department of Architecture:
Department of Urban & Regional Planning:
Departmen t of Humanities:.
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. CHE:MICAL ENGINEERING DEPARTNffiNTo

. .
.M. Sabder AlL B.S~.Engg(Chem). MSc Engg. Ph.D.

Professor Emeritus

M.A~Naser, BSc (Hon\},MSc, M.S.E, Ph.D .

..Professors .
..... . ~._.,'" ..:- "

Iqbal Mahmud, BSc Engg(Chem), MSc T~ch, Ph.D ..

Noonlddin Ahmed, BSc Engg(Chem). M.Sc Eng. Ph.D.
A.K.M.Abdul Quader,BSc Engg(Cheri1),Ph.D.

Associate Professors

. Dil Mroza Begum, M.Sc. I~h.D.

Dr. Ijaz Hossain. ESc. Engg(Chem),M.Sc.Engg,."Ph.p.

Assistant ProfessolT'S

Sirajul Haque Khan, B.Sc.Engg(Chem). M.Sc.Engg.
G>

M. Serajul IShUll. B.Sc.Engg(Chem}, Ph.D.
M, Hanif Siddiqui. B.Sc.Engg(Chem). M.Sc. Ph;D ..

A.M. Mondal, B.Sc. Engg(Chem).

M.T. Islam. B.Sc. Engg(Chem) ..
S. Roy. B.Sc. Engg(Chem).
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DEPARTMENT OF CHEMICAL ENGINEERING

DetaHeq Syllabus forB.Sc. Engineering

SUMMARY OF CREDIT HOURS

---_._--------~._~-~----------~--_._----

Term Theory Sessional

1 , 15 4.5
2 15 4.5
3 16 . 4.5
4 .15 4.5
5 15 4.5
6 16 '4.5
7 15 6.0
8 12 6.0

119 39
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,TERM 1

Theory

L Phy 101

" 2. Chern III
3~ Math 121

4.M£ 141(N) ,
5. .EEE 155(N)

Sessional

1. Ijhy 102
2. Chem11,2
3. EEE 156(N)

1'ERM .2

Theorv

BUET Calendar

Credits'

Physical Optics, Heat, Waves
and Oscillations 3
Inorganic Chemistry _ 3
Differential Calculus and
Co-ordinate Geometry 3 _
Engineering Mechanics 3
Electrical Engineering Fundamentals 3

.Credits

Physics Sessional 1.5
Inorganic Analysis -Sessional 1.5 '
-ElectriCal Engineering Fundamentals {
. Sessional . 1.5

......
'Credits

1. ChE III
2. "Phy 105

3. Chern 131
4. Math 123

5. HUID 101

Sessional

1. Chern 116
2. ' Sho'p 120
3. - ME 160(N)

_Elements of Chemical Engineering
Structure of Matters, Electricity and
Magnetism and Modern Physics
Physical Chemistry I
Integral Calculus and Differential

- Equations
English.

Inorganic Analysis II Sessional
Workshop
Mechanical Engineering Drawing

3

3
3

3
3

Credits

1.-5
1.5
1.5



Chemical Engineering 3

TERM 4

Sessional

5. Chern ~35

3
3

3
3
3

1.5

1.5
1.5

1.5-
1.5
1.5

Credits

Credits

Fluid Mechanics
Mechanics of Solids
Numerical Analysis
and Statistics

I

Organic Chemistry

Credits

Credits
Material and Energy Balance 3
Chemical Engineering
Thermodynamics I 3
Electrical and Electronics Technology 3
Vector Analysis, Matrices, and
Laplace Transforms - 4
Physical Chemistry II 3

Material and Energy Balance
Sessional
Chemical Engineering Laboratory I
.Organic Chemistry Sessional

ChE 208(N) Computer Programming and
Applications. -

EEE 268(N) Electrical and Electronics
.Technology Sessional

Chern 236 " . Physical Chemistry Sessional

ChE202(N)

ChE 206(N)
Chern 222

Theory
L ChE 20l(N)
2. ChE 203(N)

3. EEE 267(N)
4. Math 221(N)

1.

2.

3.

1.

2.
3.

4. Chern 221
5. Elective I

Theo.ry

1. ChE205(N)
2. ME 243(N)
3.' Math 223(N)

. Sessional
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TERM 5

.Theory

BUET Calendar

Credits

. .- ~
Sessional

1
..I..

2.
3.

4.
S.

ChE 3Ql(N)
ChE 303(N)
ChE 307(N)

Elective II
Elective III

Heat Transfer
Mass Transfer I
Chemic~l Engineering
Thermodynamics II

3
3

3
3
3

-.Credits
II .
i
i .

1.' ChE 302(N)
2. ChE 308(N)
3. Chem 352.

TERM 6

Theory

Chemical Engineering Laborato'ry II 1.5
ChemicaJ Process Analysis Sessioqal 1.5
Instrumental Methods of
Analysis Sessional 1.5

Credits

,l.
2.
3.
4.
5.

ChE 305(N)
ChE 309(N)
ChE 311(N)
Elective IV
Elective V

Mass Transfer II
Particle Technology
Special Topics in Unit Operations

3
3
4
3
3

Se'ssional

,1.
2.
3.

ChE 304(N)
ChE 306(N)
ChE 310(N)

Credits

Chemical Engineering Laboratory III 1.5
ChemicCiI Engineering Laboratory IV 1.5
Computational Technique in
Chemical Engineering 1.5

/

. _.---------------------------------------------
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, Chemical E~gineering
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5

Theory

1., ChE40l(N}
2. ChE403(N)
3. . ChE 405(N)
4. Elective VI
5. Elective VII

Sessional

Reaction Engineering,
Process Control -
Process_Design I

Credits

3
3
3
3
3

Credits

1. ChE 402(N)
2. ChE 400(N)
3. ChE 408(N)

Chemical Engineering Laboratory V 1.5
Project/Thesis I 3
Process Design Sessional I 1.5

, !

, i

, '

I,
~
I '

.':

-------------------~---------.----------------
'IERM 8

Theory' Credits

1. ChE 407(N) Process Design II 2
2. ~hE 409(N) Corrosion Engineering 3
3. ChE 411(N). Economics and Management of

Chemical Process Industries 4
4. Elective VIII 3 "

I

Sessional Credits

1. ChE 400(N) Project/Thesis II 3
2. ChE 408(N) .Process Design Sessional II 3
-------------~-------------.-------------------

,~
Ii
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Elective ]I
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ELECTiVE COURSES

Hum
Hum

• 103(N)
109(N)

Economics (3 credits)
Social Psychology (3 credits)

Elective n -
Hum
Hum
Hum

203(N)
20l(N)
303(N)

. Government (3 credits)
Sociology (3 credits)
Principles of Accounting (3 credits)

Electives HI - VllI

With the consent of adviser the student will choose any
approved. 3rd level or above course, subject to fulfillment of the
following requirements: '
1. A ma"'C.iITIUmof 12 credits in Humanities will be counted

for graduation.
2. .A student will choose anyone of the chemical engineering

specialization groups. From this group the student nlust .
collect 6 credits (2co~rses).

. 3. Students who choose Chemical Technology as their
specialization group, must collect at least 3. credits, (l
course) frOITIthe Chemical Engineering Science group.

4. A student must have at least3 credits (l course) [rom the
Chemical Technology group.

*A list of approved courses of other ciepartments will be made
available to the students. .

Elective Subjects Other Than Chemical Engirteerin2

I
!
i.,
j,

I
I

i

J

Chern 323
Math 321

Math 323

Phy303

Organic Synthesis (~ credits)
Complex Variables, BessePs Function and
Legendre Polynomials (3 credits)
Fourier Integral, Harmonic Functions. and.
Partial Differential Equations (3 credits)
Electrical and Magnetic Properties of Solids (3
credits)

'T
. I'
. I

-I



--------_ •.....•....._------------------,-----_ _--_ '-_ ..".- -_. _.-

- I

.Chemical Engineering 7

ME347

. Met 381 .

Mechanical Design of I Process Equipment
(3 credits)
Fundamentals of Metal1urgy(3 credits)

I

i,: .

I
I
I
!
j
I
I
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i
i
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ELECTIvE couRsEs IN CHEMICAL ENGINEERING

CHEMICAL TECHNOWGY

ChE 431(N) ,'Food Preservation -and Processing (3 'credits)
ChE 433(N) Polymers ~nd Petrochemicals (3 credits) ,

"'-~'ChE 43S(i\jj--,'- '. Glass, .Cera~ic and Cement Technology
(3 credits). ,

thE' 4h37(N) Refinery Engineering (3 credits)
ChE 439(N) Polymer Processing (3 credits) :
'ChE44l(N) Fertiliier, Pulp & Paper Technology (3 cr~dits)
ChE 443(N) Food and Sugar Technology (3 credits)

CHEMICAL ENGINEERING SCIENCE

!
.:

I

ChE 451(N)
ChE 453(N)

,ChE 455(N)

ChE 457(N)
ChE 459(N)

Fuels and Combustion Science (3 credjts)
Transport Phenomena (3 credits)
Mathematica~ ,Models in Chemical Engineering
.(3credits)
Reactor Design (3 credits)
Materials Science (3 credits)

BIOCHEMICAL ENGINEERING
I
I

I
1

ChE 47l(N)
ChE'473(N)
ChE 475(N)

Biochemistry (3 credits)
Biochemic~l Engineering I (3 credits)
.Biochemical Engineering II (3 credits)

ENVIRONMENTAL SCIENCE.

ChE 481(N)
ChE4-83{N}.
ChE485(N)

Environmental Science 1.(3 credits)
Environmental S'cience II (3 credits)
Industrial ,Pollution Control (3 credit,S)

" PETROLEUM ENGINEERING

I'r
I

.1
I

I

I

ChE 491(N)
ChE493(N)'

Natural Gas Engineering (3 credits)
:Petroleum Reservoir Engineering (3 credits)
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ChE 495(N)
ChE 497(N)

BUET Calendar

Gas. & on Well Drilling & Logging (3 credits)
Transmission and Distribution of Natural Gas
(3 credits)

DETAILED OUTLINE OF COURSF.B

ChE III . Elements of Chemical. Engineering
3.00 credits. 3 hours/week

Scope of chemical ~ngineering. Principles of chem{cal
engineering calculations: systems ,of units. basic conce.pts of
dimensional analysis. pro~ess variables. basis of calculation.
conservation of mass and energy. Material balance: overall
component balance. recycle and bypass. simple reactive systems
and combustion reactions. Energy balance; forms of energy and
the First Law of Thermodynamics. thermodynamic data and
tables.! energy balance on closed and open systems. Application
of nlass and energy balance to real processes. Measurements of
process variables: fluid statics and rnanometry. flow
measurement. temperature measurement.

20I(N)ChE Material and Energy Balance
3.00 credits. 3 hours/week

Review of material. balance involving recycle and purging
operations. Operations involving vaporization. humidification.
psychrometry and phase diagrams. Energy balance involving
change of phases. Enthalpy-compositio~ diagrams. Heats of
fornlation and reaction: efTects of temperature and pressure.
Material balances withchernical reactions and multiple
components including use of algebraic. techniques. Energy
balances on chemical processes. Stoichiometry and uI'1-it
operations in industrial processes.

202(N) Material and Energy Balance Sessional
1.50 credits. 3 hours/week

Problem solving class based on Material.an Energy Balance.

ChE

course.
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Chemical Engineering' .9

203(N)ChE Chemical Engineering Thermodynamics
3.00 credits, 3 hours/week

_Introduction: the scope of. thermodynamics; _fundamental
quantfties; secondary quantities. The first law and other basic
concepts: 'Joule's experiments; internal energy; the first law of
thermodynamics;' the thermodynamic state and state functions;
extensive .and intensive properties; enthalpy; steady state flow
process; phase rule; reversible and irreversible processes; heat
capacity. Volumetric properties of pure fl~ids: P-V-T behaviour
of pure substances; ideal and n()n-idealgas ,and equations of
state; applications of equations of state. Heat effects: heat
capacities of gases as a function of temperature; heat capacit ies
of-solids and liquids: heat effects accompanying.phase cha-nges
of pure substances: standard heat of re-action: effect of
temperature on the standard heat of reaction. The second _law
of thennodynamics :' altem'ative statements of the seconcllaw:
heat e'ngine: thermodynamic -temperature scales; concept of
entropy; entropy changes flnd irreversibility. The third law of
thermodynamics. Thermodynam-ic properties of I1uids:
relationships among thermodynamic properties; single phase
and two phase system; types of -thermodynamic diagrams.
Conversion of heat into work by power cycles: vapo'ur cycles:
steam power plant; analysis of the steam power plant (boiler.
ecoriomiser, superheater, steam turbine): internal combustion
engines (Otto engine. diesel engine, gas turl;:>ine.jet engines).

.'

I

i-
I.f,_

20500 Fluid Mechanics
3:00 credits. 3 hours/week

Review of fluid statics and nlanometry. Concept of shear stress
and classification of fluids. FloW of fluids in closed conduits:

- I

laminar and turbulent flow; friction factor; frictional losses in
pIpes and fittings; 'expansion contraction losses: pipeline with
pump or turbine; s'eries and parallel .pipeline. Fluid flow-
measurements. Dimensional analysis. Microscopic. balances:
conservation 'of mass and momentum; stresses in a fluid;
symmetry of stresses; defonnation; Newtonian fluid- and
constitutive equa.tion; Navier-Sfokes equati6ns in diff~rent. 'co-:
ordinate systems; solutions of Navier~Stokes equation.:
Macroscopic bala'nce and its application's." Itltroduction -to
turbulence. compressible flow and multi-phase flow.'~ .

ChE
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Chem~ca1 Engineering Laboratory I
1.50 credits, 3 hours/week

Laboratory work based on ChE 205(N)

J
'(
I

.J
"
i

.. '~

\
. ,

208(N)

30 1 (N)

ChE

Heat Transfer .
3.00 credits. 3 hours/week

Modes of heat transfer. Conduction: mechanism of thernlal
conduction. in solids, liquids and gases: other thermal
properties: steady state heat conduction in one dimension;
transient heat conduction. The basic equations of momentum
and heat transport. Some approximate solutions of convection
heat transfer. Dimensionless correlations fbr forced and free
convection. Heat transfer with phase change: boiling and
condensation .. Th~rmal r~diation: black body radiation:
exchange between infinite and finite surfaces in different
enclosures. Types of heat transfer equipment. Design of heat
exchangers: m.ean temperature difference in different flow
arrangements: thermal and mechanical design: materials of
construction. Extended surfaces.

Computer Programming and Applications
1.50 credits, 3 hours/week

An introductory course in FORTRAN programming and its
applications to simple problems in Chemical Engineering.

GhE

ChE 302(N) Chemical Engineering Laboratory II
1.50 credits, 3 hours/week

Laboratory work based on ChE 301 (N)and. ChE 303(N)

303(N) Mass Transfer I
3.00 credits, 3 hours/week

Introduction to mass transfer processes. Phase equilibria.
Equilibrium stage concept. Solvent Extraction: liquid-liquid
extraction in single and multiple contact extractor with
completely immiscit:>le and partially miscibl~ ,.solvent: u~~' of
triangular diagram for stage calculations: batch and continu0l;1,s
leaching and washing of solids. Binary distillation: equilibrium
flash and differential distillation; batch an<;J continuous
distillation with reflux: use of enthalpy concentration diagram

ChE



Chemical Engineering

Laboratory work based on ChE 301 (N). ChE 303(N) and ChE
,305(N).

and simplified methods for stage calculations. Gas-liquid
absorption~ analytical and. graphical methods for stage
calculations. Tray hydraulics and de~ign considerations. Tray
.efficiency.

Chemical Engineering Laboratory m .
1.50 credits, 3 hours/week

305(N)

ChE

ChE Mass Transfer.H., ..
3.00 credits, 3 hours/week

Basic mass transfer' theories: diffusion of gases and liquids;
diffusion through stagnant layer' and equimolar' counter
diffusion; mass transfer between gas and liquid phases; two film-
and other theo'ries; HTU and NTU concepts; Ma~s tFansfer
coefficients. Continuous contact mass _transfer: packed and
spray column; gas absorption in packed column; continuous
liquid-liquid extraction in columns. Multicomponent
distillation: bubble and dewpoint calculations for
multicomponent systems; simplified methods for calculation of
stages. principles of simultaneous heat and mass' transfer in
humidificqtion-dehumidification, drying, evaporation and
crystallisation operations. Adsorption: principles; 'industrial
application with special emphasis on ion-exchange and pressure
swing adsorption.

-------_--._-~-----------------~-Aii
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ChE Chemical Engineering Laboratory IV
1.50 credits, 3 hours /week

Laboratory work based'on ChE 309(N)and ChE 31l(N)

307(N) Chemical- Engineering Thermodynamics II
3.00 credits, 3 hours /week

Solu tion thermodynamics:' relationships among the
thermodYnamic properties for systems of varlable composition;
partial molar' properties: fugacity and fugacity coefficients:
fugacities in ideal solutions: property changes of mixing;
activity and activity' coefficients; heat effects of mixing
processes. Phase equilibria: nature and 'criteria of equilibrium:
phase ,rule and,Duhem's theorem; vapour-liquid equilibrium'

,I

I



calculations for miscible systems; Gibbs-Duhem equation.
Chemical reaction equilibria: the reaction coordinate; criteria
of equilibrium for chemical reactions: equilibrium constant;
effect of temperature on equilibrium. constant; evaluation of
equilibrium constants; phase rule and Duhem's theorem for
reacting' systems. Thermodynamics of flow processes:
conservation of mass and energy:' mechanical energy balance:
maXimum velocity in pipe flow: metering and throttling
processes: nozzles; compressors: ~jectors. Refrigeration and
liquefaction: Carnot refrigeration cycle: air-refrigeration cycle:
vapour-compression cycles; comparison of refrigeration cycles:
absorption refrigeration,--heat purrip:- liquefaction processes.
Thermodynamic an~lysis of processes: ideal work: 16st work:
thermodynamic analysis of steady Dowprocesses.

BUET Calendar12
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308(N)ChE Chemical Process Analysis Sessional
1.50 credits. 3 hours/week

Process descriptions and calculations of the following
industries: Gaseous. liquid; solid & secondary fuels. sulfur'
compounds (sulfuric acid), hitrogen - compounds (ammonia.
urea). lime & cement, chloro-alkalJ industries. airconditioning
& refrigeration (humidification-dehumidification), ceramic
indllstry, phosphorus industry (phosphate fertilizer)~ soap &
detergent, sugar industry. pulp & paper industry. fermentation
industry, petroleum & petrochemicals.

,
7
I

I, \
j
i

309(N)ChE Particle Technology
3.00 credits. 3 hours/week

Properties of particulate solids: particle size and shape:.mean
diameters; screen analysis: analytical size distribution
functions: size distribution of feed and products of crystallizers
and size reduction equipment. Bulk properties of particulates:
Mohr stress diagram: storage of solids: bin design. Fluid-solid
momentum transport: Dow past a sphere: drag coefficient:
terminal settling velocity; pressure drop in packed beds;
fluidization and sedimentation; slurry transport and pneumatic
conveying. Fluid-solid separation based on momentum
transport: classification. pretreatment of solid-liquid mixture,
theory of coagulation, flocculation and flotation: gravity
. thickening. Filtration: filtration operations . and basic
equations for incompressible and compressible cakes; deep bed,



pressure, vacuum and centrifugal filtration; filter media; filter
aids; '.cake washing and dewatering; optimum design of semi-
continuous filtration equipmen~.

l
I

.. ~

I
I

Chemical Engineering 13

310(N)ChE . Computational Technique in Chemical .
Engineering .
1.50 credits, 3 hours/week

Computational techniques in numerical methods of solution of
algebraic .and transcendental equations, integration and
differentia] equations: Application. to chemical engineering
design and optimiZation problems:

311(N)ChE Special Topics in Unit Operations
.4.00 credits, 4 hours/week

(The emphasis of the course is on equipment design and
industrial practice) Mechanical separation: gravity settlel;"S;
impingement. separators; centrifugal separa.tors and scr-ubbers.

Crushing and' grinding. Solid handling machinery. Fluid
moving machinery .. Ejectors and vacuum systems. Pressure
relieving devices. MixinK and agitation. Crystallization, drying
and evaporation. .

400ChE Project/Thesis.
6.00 credits. 6 hours/week for two terms

With the assistance'ofa teacher the student will selecta problem
in any field of chemical engineering. The problem must require
experimental work and not be merely a paper thesis and inust be.
sufficiently limited in scope so ~hat the student can.expect to
attain a satisfactory solutjon in one year of work., The Ptlrpose
of this course is to make the student responsible for planning
and canying out an engineering project and presenting his work
as an acceptable engineering report. .

(A student will work for 6 hours per week in tertn 7 and 6 hours
per week.1n term 8 for this course. Credits will be given at the end
of term 7 and t~rm 8).

I;.
,.;,.

,,.
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401(N)
14

ChE Reaction Engmeering
3.00 credits, 3 hours/week

Kin.etics of homogeneous reactions: variables affecting rate;
elemental)' and non-elementary reactions. Thermodynamics of
'chemical reacti9ns: temperature and pressure effects. Basic
concepts in chemical kinetics: determination oLthe r.eaction
,rate expressi.on; mblecular' interpretations of kinetic
phenomena: multiple reactions; auto-catalytic reactions. Basic

, concepts in reactor design: types of reactors; ideal reactors;
.' recycle reactor; auto-catalytic reactors; isothermal operation;
-_ treatment 6tinultiple reactions; temperature and energy effects

in chemical reactors; 'opUmufu temperature progression.
Kinetics of heterogeneous reactions: mechanism of catalys'is;'
types of catalysts; operation and 'properties of catalysts. '.

402(N) Chemical Engineering Labpratory V
L50 credits, 3 hours/week

Lciboratol)' work on fuel testing; ano based on ChE 40l(N) and
ChE 403(N).

t
..!

403(N) PrOcess Control
3.00 credits, 3 hours/week

Basic concepts of' chemical process control: incentives for
process control; design aspects; hardware elements. Modelling
.for control purposes: development of mathematical models;
linearization of nonlinear systems; input-output model;
transfer functions. Dynamic and static behavior of chemical
processes: first,. second. and higher order processes:
'transportation lag; systems, in series. Analysis and design' of
feedback control systems: 'concept of feedback control; feedback
controllers and final control elements; block diagrams; Closed
loop r~sponses; concept of stability; stability testing. Frequency
respon'~e analysis: Bode diagrams; Nyquist plots; Boqe and
Nyquist stability criterta; control system design by frequency
response analysis. '

ADalysis and 'design' of advanced control systems: control of
system with large de~d time or inverse response; multiple-loop
._controlsystems; feedforward and ratio control; adaptive and
!nferen~ial control. Design of control systems for multivariable "

.CbE

..,~
" '
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processes: synthesis of alternative control configurations for
multiple-input and multiple-output processes; interaction and
decoupIing of control loops. Design of control systems for
complete plants.

i
"

'j
!
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405(N)

407(N)

408(N)

ChE

Process Design Sessional .
4;50 credits, ,3 hours/week iri First term and

6 hours/week in Second term.

Integrated design of a chemical plant considering related design
considerations and cost estimation.

Process Design n
2.00 credits, 2 hours/week

Project d~finition. Technical specification. Design basis.
Process licensing. Basic 'and detailed engineering. Codes and,
standards. engineering specifications. Performance tests.
InspectiOli.. Procurement. Review and approval of engineering
documents. Contract negotiation. Documentation.

Process Design I
3.00 credits, 3 hours/week

, Introduction, process design development and considerations.
Cost estimation. Depreciation. Optimum design and economic
design criteria. Design and costing of process~equipment: pumps,
compressors, turbines, heat exchanger, mass transfer columns,

,vessels, reactors etc. Selection of materials for equipment and"
seIVices.Computer aided design ..

. ChE

- ChE

,

!
,(

I
j

I

(Astudent will work for 3 hours per week ih term 7 and 6 hours
per week in term 8 for this course. Credits will be given at the end.
of term 7 arld Term 8). .

ChE

-~

Corrosion Engineering
3.00 credits, 3 hours/week

Different materials: Non-metals, metals. and alloys. Corrosion
and its mechanisms: different forms of corrosion; their
mechanisms and remedial measures.; Methods. of corrosion
prevention. Steels, stainless steels and some of the common
alloys used in process industries.



•
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. '.

Economic environment. National economic policies. Five Year
plans and .sectoral plans. Concepts. of value. added and
technology content added. Elements of input-output analysis.
Alternatives in resource inputs. Investment costs. Interest
calculations. Economic balance: Depreciation. Profitability 'and
alternative investments;' Project analysis: DCF. IRR. ERR etc ..
Elements of risk analysis. Br~ak even analysis. and Minimum
cost analysis. Capital budgeting. Functions of management in
CPI: decision making; organizing. planning. directing.

,communicating. and controlling. Information management.
Principles of production management. Marketing. Management
of public sector. Quantitative techniques in decision making:
Network analysis. Linear programming. Decision making under
uncertainty. . '

16

ChE 411(N)

BUEl' Calendar

Economics and Management of Chemica1i.
Process Industries
4.00 credits. 4 hours/week

, I
i

.1
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ELECTIVES COURSES IN CHEMICAL ENGINEERING

CHEMICAL TECHNOLOGY,
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ChE '431(N),

. f

Food'Preservation and Processing.
3.00 'credits, 3 hours/week

Food composition: carbohydrates, lipids, proteins, vitamins,
minerals, pectic substances in food. Flavour, aroma and natural
pigment, of -food. Enzymes:- classification and function of.
enzymes. Food analysis: nutritive value of protein,
carbohydrate; vitamins and minerals., Effect of cooking arid
processing on the nutritive value. Food additives. Fundamentals
of microbiology: microbes in food and fermentation industries.
Morphology, physiology 'and genetics of bacteria, -mou1ds,
yeasts, fungi,actinomycetes and algae. Principles of serology
and immunology: Viruses. Growth and destruction 'of
microorganisms; growth curve. Physical and chemical factors '
influencing the destruction of microorganisms. Energy
metabolism -of aerobic and 'anaerobic microbes. Nitrogen
'fIxation. Microorganism in. natural products and their control:
source and prevention, general principles of food preservation. ,
Microbiology of atmosphere; water, milk and milk products,
fIsh, fruit, vegetables, meat, poultry products and canned foods.
Basic principles of food plant sanitation. Food poisoning.

(,

,

Ii
II

ChE" 43300 Polymers and Petrochemicals
3.00 ,credits, 3 hours/week

- - /
Introduction. Prospect of polymer and petrochemical industries
fn Bangladesh. Raw materials of polymers and petrochemicals.
Petrochemicals: reaction m,echanism, kinetics, manufacturing ,
technologies and uses of ammonia, methanol, oxochemicals,
acetylene,' vinylchloride, synthetic,c:Ietergents, olefIns, dienes,
waxes and aromatics. Polymers: classification of polymeric-
materials and their chemical structure; nomenclature for
polymers,:' molecular weight and its' measurement:
polymerization, mechanisms and methods; reactor' types;
manufacture and technological properties of PE, PP, PVC, PYA,
PfFE, nylons, polyesters and rubbers (butadiene, isoprene,
styrene).



•
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ChE Glass. Ceramics and Cement Technology
3.00 credits, 3 hours/week'

Structural characteristics of ceramic materials. Kinetics of high
temperature reaction including sintering and vitrification.
Melting crystallization and glass' formations. Ceramic phase
equilibrium diagrams. Non-equilibrium phases. Raw materials.
manufacturing processes and properties of glass. porcelain.
refractories and whitewares. Glazing and decorating of
porcelain and stonewares ..Firing methods and kilns for ceramic
and whitewares. Furnaces for glass manufacture._ Raw materi?ls.
manufacturing' processes and properties of cement. Heat and
mass balance around kiln.

437(N) Ref'mery Engineering
3.00 credits. 3 hours/week

Introduction. Origin. formation and composition of petroleum.
Evaluation of crude oils. Refinery products and their uses.
Analysis of petroleum products. Fractionation of petroleum.
Production of lubricating oils and greases. Bitumen production.
Reaction mechanism. kinetics and technological aspects. of
some thermal and catalytical processes; thermal. cracking .
coking. pyrolysis. catalytic cracking. hydroeracking. catalytic
reforming. hydrogen treating, isomerization. alkylation.
Refinery flow sheeting. equipment. design. layout. safety and
envrronmental aspects. Discussion on ERL with emphasis on
processing technology ..

ChE. 439(N) _ Polymer Processing
3.00 credits. 3 hours/week

. ChE

hltroduction to processing principles: mechanical, electrical,
thermal and optical properties of polymeric materials with
special reference to time-temperature and environmental effects
and testing standards. Formulation and compounding:
principles and practice. degradation and stabilization of
polymers. Rheological properties of polymeric melt -solutions
and suspension. and their measurements. Flow in channels of
simple cross-section. Basic heat transfer. Analysis of the
principles of extrusion. injection molding. film blowing.
calenda.ring. mixing etc. for sizing equipment. power
requirements and understanding of process performance.
Processes and operations. planning of processing facilities.
layout and maintenance. Health and safety measures.
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CbE Fertilizer. Pulp and Paper Technology
3.00 credits, 3 hours/week

The world fertilizer market. Fertilizer industries in Bangladesh
Nitrogen fertilizers (ammonia, urea):. raw materials, reaction '
kinetics, manufacturing processes, design considerations ,
status of. production, comparative economics of different
nitrogenous fertilizers. Phosphate fertilizers (SSP; TSP): raw'
materials, reaction. kinetics, manufacturing processes, design
considerations, 'comparative economics of differen t phosphate
fertllizers. Manufacturing process of different potash fertilizers
and their uses .. Complex and compound fertilizers and. their
economies. Waste disposal methods~ The world pulp and'paper
market. Pulp and paper industries' in Bangladesh. Types of raw
materials, composition and chemical properties of wood.
Preparation of raw material for pulping. Comparative
assessment of the different pulping processes'. Kraft process:
chemistry, digesters, black liquor recovery unit. .Bleaching,
beating and sizing. Paper making. Waste disposal methods ..

1.

443(N)ChE Food and Sugar Technology
3.00 credits, 3 hours jweek

Introduction to .food technology:' Principles.: ~f major
preservation methods: drying, che,mical,' thermal, low
temperature and freezing and irradiation. Unit operations in
food processing and preservation: fluid flow, heat .transfer,
concentration by evaporatiqn, drying, separation methods,
mixing, size reduction and steriUization .process. Calculations
in food engineering. Packaging in food industry. Technology for
processing and preservation of specific industries: cereals, fru'its
and vegetables, fish, milk and dairy products,. oils and fats.
Sugar technology: introduction, composition of cane and juice,
manufacturing of raw cane sugar, extraction of juices,
purifi.cation of juices, treatment of mud water and. clarified
juice, evaporation. heating. crystallizatio.n. Cane sugar refining:
clarification. decolourization. crystallizatiOn arid finishing.
'Microbiology in sugar manufacture and refining. Econoinics of
sugar industry.

il

I,' .

-~
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451(N] F1l!e!s and ComolUlStiofll Science
3.00 credits, 3 hours/week

Energy situation and sources in Bangladesh. Classification and
.analysis of fuels. Essential properties of fuels~ Purification and
fuels processing .. Storage and handling of fuels (designing of
system and facilities). Energy saving~devices. Design and sizing
of burners: .Combustion chambers, furnaces and stack for
different fuels. Kinetics of combustion. Evaluation of burner and

. furnace operations. -Sampling and analysis of flue gases. Design
and operation of kilns and furnaces. Environmental
consideration of en~rgy use.

453(N) .ChE Transport Phenon:lena
3.00 credits, 3 hours/week

Application 'ofshell balances and equations of change for
momentum, energy and mass transfers. Laminar and turbulent
flows, Multi-component systems. Analogy equations relating
momen tum, energy and mass transfer. .

ChE455(N) Mathematical models in Chemical-
Engineering -
3.00 credits, 3 hours/week

Classification of mathematical models. Fttndamental features
of models. General methods of solution. Application to problems
in staged operations, fluid mechanics, heat transfer and reactor
design. Parameter. estimation. Design of experiments.
Optimization techniques~

I
45700Che Reactor Design

3.00 credits, 3 hours/week

Review of homogeneous and heterogenous systems. Reactor
design for adiabatic and nonadiabatic nonisothermal
conditions. Reactor design for heterogeneous cata:Iytic reactions.
Heat and mass transport processe~. Experimental reactors and
treatment 9f data. Design of industrial reactors.
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ChE 459(N) MaterialsScience
3.00 credits,' 3 hours/week'

Atomic bonding. and crYstal structure. Phase diagrams ....
Microstructures. Imperfection in crystals. Phases' and interfaces
iri material systems. Transport in materials. Phase
transformations. Annealing processes. Deformation of
materials. Electrical, magnetic and optical behaviour of.
materials. Fracture.' Deterioration of materials. Electronic
structure and physical properties.

BIOCHEMICAL ENGINEERING

471(NJChE Biochemistry
'3.00 credits, 3 hours /week

Introduction: ffiQlecularlogic of living system: Biomolecules
and cells. Sugars, polysaccharides, lipids- triglycerides,
phospholipids,'. biological membranes. Proteins:~minoacid
sequences. primary, secondary, tertiary and quaternary
structure; classification of proteins. Enzymes m~chanism:
. kinetics and inhibition. Nucleic acid: nucleotides, DNA, RNA
composition and simple structure; replication, transcription

. :and translation. Genetic code and genetic engineering. Vitamins
andco~nzymes; Digestion of polysaccharides, lipids and
proteins. Metabolism and energy transfer; glycolysis and.
oxidative phosphorylation; biological high energy compounds.
Oxidation' of. fatty acids and oxidative degradation. ~f amino
acids. Photosynthetic phosphorylation. Interrelationship and
'. control metabolism ..Some inborn errors of metabolism ..

.ChE . 47300

f
I

Biochemical Engineering I
, 3.00 credits, 3 hours/week

Introduction to biochemical engineering and concept of
biological catalysts, nature of microorganisms, the.ir
requirements' and classification,. industrially important
microorganisms. Kinetics. of enzyme catalyzed reactions,
Michaelis-Menten equation, immobilized-enzyme t~chn()logy,
immobilized enzyme kinetics. Metabolic .stoichiometry and'
energetics. Molecular genetics and control systems. Batch
fermentation: yield coefficients for biomass and product
formation, rates of reaction, growth, limiting substrate
concentrations, Monod's equation. . .

I
; I

t

I
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475(N)
22
CbE Biochemical Engineering II

3.00 credits, 3 hours/week

Design and analysis o( biological reactors; ideal reactors"
reactor dynamics, reactors with nonideal mixing, sterilization
reactors, multiphase bio-,reactors. Biological Industries and
their engineering problem. Transport phenomena iil bioprocess
system: gas liquid mass transfer in celluiar systems,
determination of oxygen transfer rates, forced convection.
Separation of cells and recovery of useful products. Bioprocess

, economics. Instrumentation and control. Analysis of multiple
interacting microbial pop~lations. MiXed microbial population
in applications and natural -systems: Biological wastewate.r
treatment.

ENVIRONMENTAL SCIENCE

481(N)'ChE Environmental Science X
3.00 credits, 3 hours/week

Introduction to environmental engineering: envirqnmental
systems; environmental legislations and regu'lations;
environmental ethics; material balance ~pproach. Hydrology
fundamentals: ra"infall analysis; runoff analysis; gr,oundwater
and wells. Air pollution: origin -and fate of air pollutants,
atmosphenc dispersion; stationary and mobile sources; source
control. Noise' pollution: noise ~ffects; community n'ois~ sources
and criteria; noise control.

483(N)ChE Environmental Science II
3.00 credits, 3 hours/week'

Water pollution: pollution source; source control. Muni~ipal
water treatment: primary, secondary and tertiary treatment;
sludge treatment disposal. Wastewater treatment; disposal and
reuse. Solid waste management: functional elements; treatment,
disposal, conservation and -recovery. Hazardous waste
management. -

485(N)ChE Industrial Pollution Control
, 3.00 credits, 3 hours/week

Scope and purpose. Source and nature of pollutants in air and
water. Air pollution: measuring anQ\ estimating emission from
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. sources; meteorological factors; methods of reducing pollutants;
physical combustion and catalytic combustion methods.
Methods of gas cleaning: electrostatic preCipitation, filtration,
. scrubbing, sonic and ultra-sonic agglomeration. Industrial,
-effluent treatment-Disposal of hazardous and toxic wastes.
Radiological protection principles. Pollution control of spedfic
industries: tannery, .pulp and paper, fertilizer, steel, refinery,
metal finishing, food and pharmaceuticals.

-PETROLEUM ENGINEERING

ChE . 491(N) Natural Gas Engineering
3.00 credits, 3 hours/week

Introduction to the natural gas industry in Bangladesh. Phase-
behaviour of natural gas. Water-hydrocarbon systems., Cas well
. deliverability and tests of natural gas wells. Field processing of
natural gas: dehydration and sweetening techniques; liquid
hydrocarbon recovery; selection of processing plant and
equipment,

493(N)ChE Petrolemn Reservoir Engineering
-3.00 credits, 3 hours/week

Origin of petroleum. Petroleum traps. Rock properties: porosity
and permeability; types and measurement techniqu~s; Darcy's_
law and its applications. Review of reservoir fluid -properties.
Surface tension.' Capillary phenomenon. Fluid saturations.
Estimation of reserves and drive mechanisms in reservoirs.

495(N)ChE Gas and- oil Well Drilling and Logging
3.00 credits, 3 hours/week

Gas and oil weIr d~illing methods and equipment. Drilling fluids
and their properties. Cementing and well completion. Well
logging; types of logging' techniques; interpretation' of logging
data. _

1
f

1
I
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497(N) TIransmission and Distribution
of Natma1 Gas
3.00 credits. 3 hours/week

Gas gathering systems. Flow calculations. Sizing of pipes for
distribution. systems .. Network analysis. Constructioi1.
protection and maintenance of distribution systems. Economic.
factors.

24
.ChE

SYLLABUSOF PHYSICS FOR THE DEPARTMENT OF
CHEMICAL ENGmEERING

Phy .. 101 . Physical Optics. Heat. Waves & Oscillation
3.00 credits. 3 hours/week

Physical Optics: Theories of light. Huygen's principle and
construction. Interference of light. Young's double slit

.experiment. Fresnel bi-prism. Newton's rings. Interferometers.
. Diffraction of ligh t. Fresnel and Fraunhoffer diffraction.
Diffra.ction by single slit. Diffnictioh by double slit. Diffraction
gratings. Polarization. production and analysis of polarized
light. Optical activity. Optics of crystals.

Heat and Thermodynamics: Temperature. Zeroth law of.
thermodynamics. Thermometers-Constant volume. Platinum
resistance. thermocouple. First law of thermodYnamics and its
application. Molar. specific heats of gases. Isothermal and
adiabatic relatiow;;. work done by a gas. kinetic theory of gases.
Explanation of gas laws. Kinetic interpretation of temperature.
Equipartition of energy and calculation of rati9 of specific
heats. Mean free path. Vander \Vaals equation of state. Second
law of thermodynamics: reversible and irreversible processes .

.Camot cycle. Efficiency. Carnot's theorem: Entropy.

Waves and Oscillations: Oscillations: S.H.M .. Damped S.H.
oscillations. Forced oscillations. Resonance. Vibrations. of
membranes and columns. Combination and composition of S.H.
motions. Lissajous' fig!1res. Transverse and longitudinal nature
of waves. Travelling and standing waves. Intensity of a wave.
Energy calculation of progressive and stationary waves. phase
velocity. group velocity. Sound waves: Velocity of longitudinal
waVe in a gaseous medi urn. Doppler effect. Architectural
acoustics: Sabine's formula. Requisites of a good auditorium.

I
I
i

1
. I
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105Phy Stxuctme of IDIU!'.Uell'.Electricity &

magnetism and Modem Physics,
3.00 credits. 3 hours jweek

Structure of Matter: States of ,matter: solid. 'liquid and gas. ' '
Classification of solids: amorphous. crystalline. ceramics and
polymers. Atomic 'arrangement \n solids. Different types of
bonds in solids: metallic. Vander, Waals. covalent and ionic
bond. packing in Solids. Interatomic distances and forces of

, 'equilibrium. X-ray diffraction. Hragg's law. Plasticity and
elasticity; Distinction between metal. insulator apd semi-
conductor.

0 ••.•

Electricity and magnetism: Electric charg~. Coulomb's law. .The
electric' field: calculation of the electric" field strength, E. A
dipole in an electric field. Electric fhoc and Gauss's law.' Some'
application of Gauss's law. Electric potential V. Relation between
E and V. Electric potential energy,. Capacitors., Capacitance,
Dielectrics: An atomic view,' Dielectrics and Gauss's law: Current
and resistance: Current anclcurrent den'sity, Ohm's law.
ResistiVity: an atomic view. Ampere's law. Faraday's law. ~nz's
law. Self Inquctance and Mutual Inductance. Magnetic
properties of matter:, magnetomotive force. magnetic field
intensity. Permeability. Susceptibility. Classifications 'of
magnetic materials. M~gnetisatiori curves.'

Modern, Physics:, Michelson Morley's experiment. Calilean
tr~nsformation. Special theory of relativity'. Lorentz-
transformation. Relative- 'velocity.' Length contraction. Time
dilation. Mass-energy relation. Photo-electric effect.. Compton
effect. de-Broglie wave. Bohr's atom model: radioactive decay,
, half life. 'mean life. isotopes. NuClear binding energy. alpha. ,
beta. gamma decay.

303 Electrical and Magnetic ?ropertles'
3.00 credits, 3 hours/week

Free Electron Theory: Free electron, theory of metals. density of
, states, ,Fermi-Energy. Explanation of electrical and thermal
conductivity. specific heat. transport phenomena.

/
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Band Theory of Solid: Crystal periodicity and Bloch function,
Nearly free electron approximation. Tight binding
approximation, Band gap E-K CUIVe.Classification of metal,
insulators and semi-conductors.

Semiconductors: Intrinsic and impurity semiconductors.
Transport property of semiconductors. Frequency dependent
.conductivity. Contact phenomena, p-n junction. p.,n-p and n-pn
type semiconducto,r junctions < and their characteristic
properties.

Superconductivity: Meissner effect. London's theory. l)rpe-I and
Type-II superconductors. Thermodynamics of superconclucting
transitions. Coopers pair. BCS theory. High Tc superconductors.

Magnetism: Different types of magnetic materiais. Para-, Ferro-,
Ferri- and. antiferro-nlagneticmaterials. Weiss theory of ferro-
m:agne.tism. Exchange energy. Neel's theory of
antiferromagnetism. Domains and Domain wall's. Magnetic
anisotropy. Magnetostriction.

,

'"
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.

HUMANITIES COURSES FOR CHEMICAL. . . -
ENGINEERING DEPARTMENT

English
3.00 credits, 3 ho~rs/week

English phonetics: the places and manners of a'rtitulation ()f t!le
English sounds. Vocabulary. English gram.mar: Construction of
sentences; some grammatical problems. Comprehension.
Paragraph ,:writing,-, Precis ,writing. Amplificat!ot1:._ R~p0rt
writing. Commercial correspondence and .tenders. ~Sl1oi(~stories
written by some well known classic writers ..

Economics
3.00 credits. 3 hours/week

Definition of Economics. Economics and Engineering;

. f •. ~

Introduction' to social psychology. The' nature of social
. psychology. Social factors in. perceptual:-:Cognitive. Processes:
Social perception; person perception; .Social' attlluaes-:'jhe
nature of attitude; the. formation of attitude; the change of
attitude.

Principles of Economics.

Micro-economics: The theory' of demand and supply and their
elasticities. Price determination. Nature of an economic theory.
applicability of economic theories to the problems of developing
.countries. Indiff~rence curve technique. Marginal analysis.
Productio.n, production functiori',: types of productivity. Rational
n~gion-9f production of an 'engineering firm. Conc:epts of market
and market struCture. Cost ahalysfs and cost function. Small
scale production and large scale production. Optimization.
Theory of distribution; .

Macro-economics:. Savings, .investment, employmeni. __'National
income analysis. Innation: Monetary policy. Fiscal policy and
trade'pol,iry ~th reference t6 B~I1gladesh.

Economics of development -and/planning.

J
II,
I
I
I
I.
I

I
I
I
I

I
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I

I
I
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Socia1.~ychology
-3.00.crooits, 3 hours/week
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Socializatian: pracess af satial learning; factars in canscience
farmatian; sacializatian and family structure. Status and
cammunicatian. Emerging narms and canfarmity. Leadership.
Public apinian, prapaganda and advertisement. Yauths and'
Drugs: Yauths in Bangladesh; saurces af frustratian" amang
yauths; drugs as a menace to.saciety and to.individuals.

Hum 201(N) Socio19GY
. 3/00 credits, 3 haurs/week.. .' ,"

Scope~ af Saciofa,gy: Micra and Macro. Sacialagy. Same
ftindcinfebtal concepts.

,
Sa~iety: Fram savagery to.civilizatian (Table).

Sacial evalution and Techniguesaf production: Social structure
of Bangladesh. Oriental and Occidental Societies. Feudalism~

,
Industrial Revalutian: the grawth of capitalism, features, social
cansequences. Socialism. Fascism.

Sacial Cantral: Need, means, future af sacial cantral.

Leadership: 1)rpes, .functians, techniques and sacial pawer.

Society and Papulatian: Sacial determinants af fertility and
martality. Human mig'ratian. Qemographic transitian. Dens~ty.
the standard af living. Papulatian.pyramid.-,Populatian and
warld resaurces, Malthusian, Optimum and sacialistic
populatian theary. Papulatian Prablem af Bangladesh;

SOcial Pathology: Crime, Juvenile delinquency. Slum.
. .

Nature of Social Change: Factars af Sacial C~ange: bialagical,
physical, ecanomic, cultural. Technological factar: Change in
praductian technalagy, means 'Of' cammunicatian,
transportation, Derivative soc~al effects af ca.nverging material
inventions. Effects of Technology an majar sacial institutions.
Sacial inventians; Urbanization and ;industrializatian in
Bangladesh.

t •. t.:,.

Sociology of Bevelapment: Pracesses of development. Social
.'Plan'ning. Planning as a factar 'af Social change. Social Change
in Banghldesh, Nature and trend.
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Hum 203(N)

J:

Urban Ecology: City. pre-industrial and'industrial; gro\Vth and
nature of cities in Bangladesh. . .

Rural Sociology: Features of village community in Bangladesh.
Social Mobility. Urban Rural contrast. Social structure ,of the
trIbal people of Bangla,desh.

Government
3.'00 credits. 3 hours per week

Scope: Some funda~erital concepts of government~nd politics.
, ' I - • .• __..

Origin of the State: Stages of development of modem 'state:
nation, nationalism, internationalism. sovereignty: dejure and
. de-Facto sovereigh ty. Functions ~f" State: individualism.
socialism, welfare state. fascism.

Citizenship: Rights, duties. hindrances to good citizenship.

Forms of Government: Aristo~le's Classification. Modern
Classification: democracy, dictatorship, cabinet, presidential.
unitary and federal. '.

Organs of Governme'nt and Separation of Powers: Legislature ..
Executive, Judiciary. Bureaucracy.

The Electorate: Party system and Public Opinion.

Local Self Government.

Socio-political and economiC background of the movement for
Bangladesh .

. Government and Politics in Bangladesh.

Some major administrative systems.
- . .,' ..

International Politi-ceil Organisation: The. V.N.O. and its
Specialised agencies. . .

.
Hum 303' .. :, PrinCfples' of ACcountIng

~ ..1 .••. ,"" ..•..• • r.

3:00 credits, 3 hours/week

Accounting' elements: the accounting equation •. accounts.
transactions. the double entry mechanism. ,Accounting
proCedure: the financial statements:
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Cost in general: objectives and classifications. Overhead costs:
allocation and apportionment. Product costing: cost sheet under
job costing, operating. costing and process costing. Costing of by-
products and joint products.

Marginal costing: tools and techniques, cost~volume-profit
analysis. Designing the opt~~al product-mix.

Relevant costing: ,apalysing. profitap.ility within the firm.
Guidelines for 'decision making: short-ruri"decisions.

. , J f" " . < r, .

'LOng-run plannIng and control: capital buageting. The master
budget, flexible budget and standard cost. Variance an<:;llysis.

SYLLABUS OF MATHEMATICS ,FOR THE
DEPARTMENT OF CHEMICAL ENGINEERING

Math. 121 ,Differential Calculus and Coordinate
Geometry

.3.00 ,credits. 3 hours/week
.

Differential Calculus:

Continuity and' differentiability of a function. Successive
differentiation of various types of function. Leibnit'z theorem.
Rolle's theorem. Mean value theorem and expansion of
functions. Partial differentiation. Tangent and Normal in the
cases of cartesian and polar' co-ordinates .. Maximum and
minimum. Indeterminant forms. .

Co-ordinate Geometry:

Changes of axes: Transfotmation of .co-ordinates.
simplification of equation of curves. !<:onic section (pajr; of
strafght line. system of .circle, parabola. Ellipse. Hyperbola).

Math 123 ~~~~ ~e.I~~uS ~~4~~erentia1~~uatic;.n ...
3.00 credits,.3 hours/week

. ". _I . . ~

Integral Calculus: , r

Integration by 'methods of substitution. Integratio.n,by the
method. of successive reduction. Definite integrals ..~ith
properties. IJY"~ '-()per integrals. Beta and Gamma function. Area

I
1
1
1,

J
I
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Vector Analysis. Matrices. and
Laplace Transform '
4.00 credits, 4 hours/week

Vector' Analysis: Scalars and vectors, equality' of vectors.
Addition and subtraction of vectors. Multiplication of vectors by
scalars. Position vector of a point. Resolution of vectors ..Scalar
and vector product of two vectors ,?nd their ;geqmetrical
interpretation. Triple products an'd multiple products.
Application to geqmetry and mech~n:ics. Linear dependence and
independence of vectors. Differentiation and integration of
vectors together with 'elementary ap;J?lications. DefiniHon of
line, surface and volume integrals. Gradient. diverge<nceand 'curl
of point functions. Various formulae. Gauss's theorem. Stoke's
theorem. Green's theorem and their applicatlons.' ,
Matrices: Definition of matrix. Different types of Matrices.
Algebra of matrices. Adjoint and inverse or a matrix. Rank and
elementary t~nsformations of matrices. Normal and canonical
forms. Solution of linear equaJion~. Qua9ratic forms. Matrix
polynomials. Caley-Hamilton theorem. Eigenvalues and
eige'nvectors.
Laplace Transform:' Definition. Laplace transforms of some
elementary functions., 'Sufficient conditions for existenc~ of
Laplace transforms. Inverse Laplace transforms. Laplace
transforms of derivatives. The unit step function .. Periodic
function. Some'spedal theorems on Laplate transforms. Partial
fraction. Solutions'of differential equations by Laplace
transforms. Evaluation of improper integrals.

Chemical Engineering 31

under a plane curVe in cartesian and polar co-o'rdinates. Area of
the region' enclosed by the two cunres in cartesian and polar co-
'ordinates. Arc lengths of cunres in cartesian and polar co-
ordinates.Area and volumes of surface of revolution.
Differentia:! Equation: Solutions ~of first' order differential
equations by various method. Solutions of general linear
equations of second and higher orders with constant co-
efficients. Solution of homogeneous linear equations.
Applica tions.
Solution of differential equations of the higher order when the
dependent and independent variables are absent., Solution of
differential equation by the method based orr the factorization
of the operators. '

I

}~
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Numerical Analysis and Statistics
3.00 credits, 3 hours/week

Numerical Analysis: Interpolation: Simple difference, Newton's
formulae for forward and backward, interpolation. pivided
differences. Tables of divided differences. Relation between
divided differences and simple differences. Newton's general
interpolation formula. Lagrange's interpolation formj.Il,a.
Inverse interpolation, by Lagrange's formula and by successive
approximations. Numerical differentiation of Newton's forward'
and backward formulae. Numerical inte,graUon. General
quadrature formula for ,equidistant ordinates. Tra'pezoidal rule.
Simpson's rule. Weddle:s rule. Calculation of errors .. Relative
study of three rules. Gauss's quadrature formula. Legendre
polynomials. Newton's-Cotes f<;>rmula. Principles of least
squares. Curve fitting. Solution of algebraic and trahscendental'
equations by graphic,al method. Regula-Falsi method. Newton-,
Raphson method, geometrical significance. Copvergence of
iteration and Newton-Raphson methods. Newton-Raphson
method and iteration method for the solution of simultaneous
equations. Solution of ordinary first order differential
equations by Picard's and Euler's method, Runge-;Kutta',s
methods fQr solving diff~rel1tial equations.

Statistics: Frequency distribution.' Mean~ me-dian,' mode and
other, measures of central tendency. Standard deviation and
other measures of dispersion. Moments, skewness and kurtosis.
Elementary probability theory and discontinuous probability
distribution, 'e.g. binomial. Poison and 'negative binomial.
Continuous probabilitydistiibutions-, e.g., normal' arid
exponential. Characteristics of distributions. Hypothesis testing
and regression analysis.

ComplexVariable~Bessel's Function
and Legendre' Polyrlormals
, 3.00 credits, 3 hours/week

Complex Variable: Complex number system. General functions
of a compl~x variable. Limits and continuity of a function of
complex variable and related theorems. Complex differentiation
and theCauchy-RielJ1ann equations. ,Mapping by elementary
functions. Line integral of a complex function. Cauchy's integral,
theorem. Cauchy's ,integral fonnula.' Liouville's theorem.
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Taylor's and Laurent's theorem. Singular points. Residue.
Cauchy's residue. theorem. Evaluation of residues. Contour
integration. Conformal mapping.

Bessel Function and Legendre polynomials: Solution of
differential equations in. series by the method of Frobenius.
Bessel's functions, Legendre's polynomials and thdr properties.

Math323(N) Fourier Analysis. Hat1nomc Functions
'and Partial Differen.tial Equation
3.00 credits, 3 hours/week

Fourier Analysis: Real and complex form. Finite transform.
Fourier Integral. Fourier .transforms and their uses in solving
boundary value problems .

.Harmonic functions: Definition of harmonics.' Laplace equation
in cartesian, polar cylindrical and spherical co-ordinates.
Solutions of these equations ,together with applications.
Gravitational potential due to a ring. Steady-state temperature.
Potential inside or outside of a sphere. Properties of harmonic
functions.

Partial Differential Equation:, Introduction. Equations of the
linear and non-linear first: order. Standard forms. Linear
equations of higher order. Eq'uations of the second order with
variable co-efficients.

SYLLABUS OF EI..EC'rRlCAL ENGINEERING FOR TH::.E
DEPARTMENT OF, CHEMICAL ENGINEERING.
155(N)EEE 'Electrical Engineering Fundamentals

3.00 credits, 3 hours/week

Electrical units and standards. Electrical networks and circuits
theorems, introduction to measuring instruments.

Alternating current, RLC series. parallel circuits. magnetic
concepts andmagrietic circuits. _

E£E 'l56(N) Electrlcai Engineering Fundamentals
SeSsional
1.50 credits. 3 hours/week

Laboratory' experiments based on EEE l55(N).
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EEE267

BUET Calendar

Electrical and Electronic --Technology
3.00 credits. 3 hours/week

Balanced three-phase circuits. Introduction to single-phase and
three-phase transformers. Principles of construction! .pperation
an9 applications of DC generator, DC motor.. synchronous
generator, synchronous motor and induction motors.

268(N) Electrical and Electronic Technology
Sessional
3.00 credits, 3 hours/week

Laboratory experiments based on EEE 267(N).

Semiconductor diode, transistor~, operational amplifiers
(OPAMs)' siliconcontrolled rectifi'ers (SCR's): principles of
operation and applications. Oscilloscope. TransCIucers:
temperature, pressure, flow-rate, - speed and torque
measuremen ts.

. EEE

1
!
1
t,.
t

SYlLABUS OF MECHANICALENGINEERINGFOR THE
DEPARTMENTOf-CHEMICALElYGINEERING

1
141{N) _~.'E~iJ:leering Mechanics

3.00 credits. 3 hours/week;-

Basic concepts of mechanics: Statics of particles and rigid
bodiesi-Centroids of lines: areas and volumes: Forces.in trusses
and frames. Friction: Moments of inertia- of areas and- masses.
Relative motion Kinematics of particles. Ne\vton's Second Law of
motion. :Principles of work and energy. System of _particles-.
Kinematics of rigid bodies. Kinematics of plane motion of rigid
bodies forces and acceleration.

-,

160{N)ME Mechanical Engineering Orawing-I
l.~ credits, 3 hours/week

. Introduction; Instruments and their uses: First and Third Angle
Projections: Orthographic Drawings: Isometric Views: Missing
lines and views: Sectional views and conven tional practices:
Auxiliary views.
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243(N) Mechanics of Solids
3.00 credits. 3 hours/week

Stress analysis:' statically indeterminate axially loaded
member. axially loaded member. thermal and centrifugal
stresses. S"tresses in thin and .tliickwalled'cylinders -and
~~. .

Be,ams: shear force and bending moment diagrams: Various
types of stresses in beams. Flexure formula: Deflection of beams.
integration' and area moment methods. Introduction to
reinforced concrete beams and slabs.

ME

Torsion formula: Angle of twist: Modulus of rupture. Helical
springs .. Combined stresses. Principal stress. Mohr's Circle:
Columns: Fuler's formula. intermediate column formulas, the
secant formula. Flexure formula of curved bearr:s.

Introduction to experimental stress analysis techniques. Strain
energy. Failure theories .

.' .
ME 347 Mechanical Design of Process Equipment

, 3.00 credits, 3 hours/week
!' j,'d.

Vessels: classific~tion. fundam~ntal pri~ciples ~nd design
equations ..Q9des~~pd standards: pe~ign;pf~thin-walled cyliflders
and spherical shells under internal pressure: Design of thin-
walled cylindrical vessels under "extemaF,pressures: ....

. ,
Design of vessels subject to combined loading: Vessel heads and
supports:, Bolted flanged. joints: High pressure vessels:
Performance tests.

Shell and tube heat exchangers: general considerations alid
thickness of various components. Pipeline: wall thickness and
schedule number.', ..

. . .:1' " ,- ,
SYlLABUS OF CHEMISTRY FOR THE DEPARTMENT' OF

CHEMICAL ENGINEERING ; .t-, ~ i('

Chern III
~ .. : -:; , .,.

Inorg~c ChemiStry
3.00 credits,.;) hOUR?lweek

Modern concept of atomic' structure; periodic table ~,~ti9Jts.
application; ls?topes and application of radioactive isotoPeS;"
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Chem 131

brief discussian an nablegas; different types af chemical bands.
wave nature af electran. advanced cancept af chemical bands.
hybridizatian. malecular structure; thearies af caardinatian
campaunds. applicatian af stability af camplex compounds.
General treatment C?fthe elements of different ,groups. Modem
thearies af acids and bases.

,Chern 112 Ino~g~c AnalYsiS I Se~~()na1 '
','.' 1.50 criedit&.3110yrs/week

Volumetric analysis: acid-base titratian. oXi.d~Hon~reduction
titration and iadametric titratipn.: precipitalion titratIon.

'Gravimetric analysis: .estimationofsulfateand ~inc. Se-paration
andestimation.nLiron and. calcium. '.~ap~r af;ld,zjn~.froQ}U:teir.
mixture:s.

Physical Chemistry] ,
,3.00 credits. 3 hours/week.

Types of solutions. measures of compo~iti6rLSoltibility. Dilute
solutions. '(i:lTd ,coH-jgative,properHes. Golloidals:QlutiaQ.:.

'Thermo-c'hemistry. Secono' law:of thernmdynari1ics' and 'its
'applications. Chemical equilibrium of hOIT;logeI!eous and

heterogeneous ~.teafC:~jons•. ::Thermodynaril.k ':ttefthnent' of
equ'iiilJtium 'constah(:i:lohiZc:iOoh ofwa,teran~:])H<scale. ~,

'" .. ... ' - ~.. ..: .'1 ", . ~': . ' .. : '<') : ,'", . . \. .' '. :,

Chern 116 Ino~g~ic Analy~isSesSional ::
i.50 credits. 3 haurs/week

Cornplexometric titraUon ... Analysis of water . :and
industrial products. .
C~~rn 235 Phy~i~ Chemistry n

'.',. 3.00 credits. 3 hours/week

some

.,
Chemical kinetics. Adsorption and ad~orpUon isotherm.
Catalysis. Molecular sp~ctro$copy. Rotational, vibrational and
electronic;.~p~c,~raQL?l6~~Gl,lles. . f '- • ., •

Phase equilibria:' phase ';mle;an'd its,."appllcation. Electrolytic
conduction. Electrica( :properties of solution. Ihteri'onic
attraction 1heory.Electtocheinlcar;cells ..Thermodynamics of
electrochemical cells;' Appncaiiori~'~r:emf iti'ea$ureme'nts~ Ionic
eqvil~t>-r,i.a.Buffyf soJption;, '~e~,9~rs'on . ei.SIuation ,~nd, ~t~:.appliCation. . ," . ";. '. .'. . '. . '.'" ..

~~. .' . .. ~ .
c-~--'~
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"

Chern 236

Chern 221'

Chern 222

Chern 323

Physical C1l:emistrySessiona1
1.50 credits, 3 hours Iweek

Partition co-efficient. Equilibrium constant by distribution
method: heat. of'.reaction ,by,calorimetry: .Heat of sOIUtiotlby..

solubility. measurement. Viscosity measurement.
Determination of specific rate constant. Measurement of
equivalent conductance and solubility of sparingly soluble salt.

Organi~Chemistry
3.00 credits, ,3 hours/week

.The hybridization qf carbon atom and covalent bonding. A.
comprehensive study of aliphatic, hydrocarbons with special
reference to nomenclatures, method of preparation, properties
and important uses. Types .of reactions of. aliphatic
hydrocarbons and their' iridustrial applications. ~tructure,
no~enclature, prepp.raqon, properties, reactions and industrial
applications of aliphatic hydrocarbon homologues. Aromatic
compounds and aromaticity: preparation, properties, reactions
and industrial applications of benzene and its derivati~es.
Heterocyclic compounds and their applications.

Organic Chemistry Sessional
1.50 credits, 3 hours/week

Detection of elements in organic. compounds. Iden tifica"tion of
functional groups. Preparatio'n of different organic compounds.
Separation, purification' and characterization of organic
compounds~

Organic Synthesis
3..00credits, 3 hours/week

Formation of carbon-carbon single bond and carbon-carbon.
multip~e bonds using different synthetic methods such as
alkylation. cyclization and polymerization. Selectiv'e
introduction 'and manipulation of functional groups. Selectivity
in functional group reactions. Activating, protecting and

blocking 'of groups. Synthesis and chemistry 'of industrially,
important organic compounds. Characterization of organic
compounds by,spectroscopy methods :ofanalysis.
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Instrumental 'Methods of Analysis
1.50 credits, 3 hours/week

Spectrophotometry. Potentiometric titration; pH-titration.
Conductometric titration. Thin ,layer chromatography.

, .
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POSTGRADUATE COURSES
TRANSPORT PROCESS AND REACTION ENGINEERING

39

ChE 6101

Coric~pts of unified treatment of fransport pr:ocess.Th,eones of
'visCQsity;, -thermal ,'ContJ:~J(~ti~ty{!l~:::dlf{us~lVi~yJ/"aefierallze~
-exptes~tons: (or.:translin)rt:ll1tJJxesl.,J'M:uurc()mpt:>nent\tqBaUGn~Pof
change. Anal¥tidila.!rtd1.appr'oximate (sol_u~tl6ris::,of ~eqtJatlorr@jdf
change in momentum,heai-andiimas-s' transfti':pro\1esses. '<,-. ; .

ChE '6102 -, Advanced -Th~l1I1~ynaDucs

Review of thermodynamic ,pr1nciples~ ,:Estimation of
thermodynamic properties, 'Ideal and non-id~al solution, phase
equilibrIa, reacting mixtures. . .'-' ' . - , .. . .

ChE 6100 ,.- :-,'FltUd~Meehames"

-Viscosity and the mechanisni Jor, momentti.m transport:
KlnemaUcsof fhild in motion. Stress.- in .afluid-. and. the
equations of -motion of_~ .flui,q-:< Analytical .spJutions of
Newtonian and nori ..NewtQnianfiilid~ iq .simple.,-geome~o.~:s.
Ordering and apprbxlma'tfons 111Jihiid 116w': qee.pin!f'fl6~v,
boundary layer flow. Introduction to 'peftu1rbatibnj ~rtd
numerical solutions of fluid-mechanical problerils~ . ;'" J

r_

. ChE . 6104
.

Heat1"l1mSfer

Thermal conductivity and th~ mechanism of energy transport.
The -basic equatiQn~. of ';Il1oI1lentu~lJl:anQ,ener,gy'Jranspo-1't.
, Analytical and, numerical solutions of unsteady state and -steady
state .beat conduction 'pr()bletn'S., .ARalyticaI:i:sob1tianofLartiinat
forced.. ,conve'Ctl~n''heat' ttaris'fe't, p-rot5lents" fot-Ne-wtortla¥{ ~ntl
non ..NeWtonian.1luids.Thertnal'ootl'ricIary'layeE ')Urbulefif;neal
:transpqrL ,t.le~ltnin$fer\\rith::ooiUng-iand'condensatlbti~1!1eglgn
ofheateNCfi~n'cie~'/ : -., ..... rt.,.,)«. :'; .r, - ,.::i:?' >~"i"~')~71":".,_ '._ ,~"",~~.",;~~c. "'~o .• 'v'I;~ .,.~. ' •.••••.'.-_.- .,'.".~ ,1_ ••. ,-~. 'l'.~._ •••_.~ .••.•

f,' ,., ...••. ~ •••. ,p •• ~~;~,,( .•.'.'. .~ :;~~~';". ~,'"_; I.....;,~_.-:

ChE', ~. . 6105 . j "_,~(1. "

Diffuslvity and mechanisms of mass transport. The equations
of change for mulUcomponent system. Steady and unsteady
state !. -.' -
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diffusion in stagnant medium. Convective mass' transfer in
laminar and turbulen t flows. Interphase transport ~nd mass
transfer at higher mass flLLX.

ChE 6106 Kinetics and ~atalysis

ir
, '

Definition.s and concepts:' -,The .chemical basis of ca~alysts,
..c~lassification of. catalysts., lad~orption, and, ads.()r.ptibn
,i$o;thenns, .rnuHilayer:adsorptlQaytneoty,(and, the .BE11~eq:aation.
l~iQ.eti~.sof he~erog~neous ::z:eaetions.'model' dise-Dimination and
parameter: ,~stimaUon,. structure ofheterogeneouscat'<:ilysts,
Catalyst design. preparation and characterizatioI1. Role of
,transport processes in ,heterogeneous ca~alysls, catalyst
deactivation, gas-liquid reactiops, non-catalytic gas-solid
reacti<;>n, homogeneous catalYSIS'. Exanlples of industrial
l)eterogeneous catalytic reaCtions.

ChE 6107 Advanq~d.ChemicalReactor De~ign

I'

Study of the (actors involved in the design arid operation of
Chemical reactors for both homogeneous and heterogeneous
systems, batch reactors, cohhrruous flow stirred tank,-reactors,

• I f. • ,

tubular reactors. nlultibecl adiabatic reactors and' colclshot
conyerters. .Determination of opdmal temperature gradie~ts
and yields. catalysts effectiveness. factors. optimal Control with
decaying' catalysts. reactor opqrnjzation problems' in local
industries. ' ;

ChE 6108 Equilibrium 'Stage Processes

'", .
.',

Review of underlying principles of eq'-:lHibriumstage processes:.
muJticomponent distillaUon. Calculation of stages,by short cul
met,hods using Fenske,., Underwood and .GiUiandcorrelation,
grap~icq.J;.methods, ...)~oinP41.eJ}..aided,methods.' Azeotropip'{and .
extractive distillation. MuHicomponent abs,Qrp,tlQ'n[of'19thite.
and concentrated solutions. nonisothermal absorption. Mass.
: transfer accompanied by irreversible',an9, reversible'Ie~~tions. .
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ChE '6109 Non-Newtonian Fluid Flow and
Heat T;ransfer
, .

.Classification of non~Newtonian fluids. Experimental
characterization principles and' methods. Flow in simple
geometry in laminar.' tr~n~ition and turbulent regimes. Drag
reduction. Mixing. Heat transfer. Flow in packed/porous media.

PROCESS ENGlNEERING "AND 'TEcHNOLOGY;'

ChE 6201 Advanced Plant Design

Review of pro.cess plant design. Technical specification. Design
. basis. process licensing. engineering studies. Codes and
standards. review and approval of engineering documents.
Engineering procurement, cost estimation. Plant start-up and
commissioning. performance' guarantee. Optimization
techniques. Principles of computer aided design: ' ..~ ".

,
ChE 6202 Polymer Science for Chemical Engineers

.Characterization. rheology and other properties of: polymers.
Polymeriiation ' principl~s and kinetics. Commercial,P9lymers
and their applications. Polymer degradation and stabilization ..
.Technology of polymer processing. design of.polymer processing
plants. . .. :

ChE 6203 Nuclear Chemical Engineering

Nuclear reactors and nuclear fuel.cycles. Nuclear radiation and .
.interaction with matter. elements -ofreactor physics. Separation
processes in the nuclear' industry. Reprocessing and waste
management.. Reactor safetycmd assessment of accident. risk~ .

ChE 6204 Electroche~cal Engineering

Introduction to the electrochemical systems. Equilibrium
pot~ntial. theory of overvoltages.irreverstble electr~e kinetics;'.
ionic transfer. mass transfer at electrode ~urJaces. Ap'plication
in the ~reas of c6rrosion. batteries.: ,fuel .cells.chemical
synthesis. molten electrolyte.' electrowinning. apd elec~ro
refining processes. Electrochemical reactor design.
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ChE 6205
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Corrosion Science and Engineering

j
. 1

, ,

r '
I!

J

Electrochemical thermodynamic,s and kinetics. Theory of
overvoltage. kinetics of dissolution proces~es. MLxedpotentials
and' exchange current. depolarizers and theories of passivation.
Pourbaix's diagrams. principles and, applications. Oxidation
and high temperature metal-gas reactions. Defect structures.
Mechanical influences. stress corrosion and fatigue. Velocity
e1Tects.Corrosion rate measureme,nts. Tafel extrapolation and
linear polarization. Statis,ticalconSideFations~ .

" ~ A ••••• J ", • ~ ,~, '~. , • ., •.•..~.• - ~,. """'

ChE 6206 CorroSion 'Protection systems

Principles of protection. passivation and' inhibition. Various
protection systems. material selection. alteration of
environment, design. coating inhibitors and passivatbrs.
Electrochenlical systems.< cathodic. and anodic protection.

-design and applications. ;Economics of protection. mulUple
systems. Corrosion testiNg'\and practical applications.

ChE 6207 Ion ',Exchange

I,,.
Structure and properties of ion exchangers. Preparation of ion
exchangers. ion exchange capacity. equilibria of ion exchange
and thermodynamic, models of equ.ilibria. Ion exchange in
concentrated solutions. Ion excharigecolumn calculation. Water
treatment by ion exchange. Ion exchange membranes.

ChE 6208 Adsorj>tionand Diffusion in PoroUs Media

Fundamentals of adsorpti<m .. pore structure., surface area
measurement. diffusion in P:0Tousmedia. Adsorption processes

'and chromatography. Chemica] aspects of heterogeneous
catalysis. Simultaneous diffusion, 'and reaction in a. porous
catalyst. Heat transfer e1Tectsin adsorption.

ChE 6209 Fluidization and its Applications.
t , • ~ t '. i.. ) . J ./ .• ~ .I . _•.~) t r ~~~,)4' ~. t:!, - .

Fluid-partIcle :jnteiaction~ :hydrod)rnamics of ~f1uidiZatioiL
1)rpical gas 'arid liquid tfUidiZedboos. 'Stability of fluidized 'beds.'
Bubble dynamics. Fluidized bed reactor design. IQdu'strtal
Applications of fluidized' beds .

•

.,
,,

-,

-:11"

j.
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ChE 6210 Industrial Safety

Introduetion to occ~patipnal health and hygiene. Industrial
safety legislation. Toxicity. and TLV. explosion and
flammability. Hazard id~ntificatian and 'precautions. Daw F
and E index. Mond-Dowindex. hazard ,operability studies.
Hazard analysis. safety check lists. Working enviranment
,requirements. Safety prablems to spe~ific processing plants
includi~g nuclear installation.

COMPUTER APPLICATION AND PROCESS CONTROL."'.

6301 Advanced Numeric8l Methods in
Chemical Engineering

Reviewaf-numerical techniques. Application of the methodspf
weighted residuals. arthogonal collocation and finite element
methods to solution of prablems in transport process and
reaction engineering.

ChE

cliE 6302 Process ,Dynamics. " .

A study af the dYnamic behavio\lr 'af lumped and distributed
system, dynamiCmodel building and analysis. Interpretation of
frequency and time respanse of linear systems~ State-space
.methods. approximations to' models and responses. stability
analysis.. 'sand the .behaviour af nonlinear systlem~.
Applications to'heat exchangers. tubular reactars and flxedbed
sorptian processes.

I

A survey af selected advanced tapics of control as applied to'
chemical .processes. mathematical. modeling. parameter
estimation and process identification .. multivariable contral.
optlnlat.and adaptive c()ntrol, Rea] time. digital control. .

ChE Process Control ..

ChE 6304, .Computer Aided ProCess Design

Use of computer. to solve large scale prablems in, chemical
process.' plant. desig~ and simul~tian. .Review of cexisting
, camputer aided process design packages (CAD). Camparat.J~
advantages and dlsadvai1tag~s.af sequential and equ~tiail'bas~
. flowsheet simulation. .Introductian to proc~ss. structtire'~d

J
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organizati.on. Selected t.opics in recycle c.onvergence
accelerati.on, .ordering .ofc.omputati.ons,tearing techniques and
.optimizati.onas applied t.o pr.ocess design. Simulati.on and
.optimizati.on .of same realistic chemical engineering systems
ustn.ga CADpackage.

CItE 6305 Optimization Techniques in
.Chemical EngiDeering

StudY .of optimizati.on alg.orithms and their applicati.on t.o
chemical engineering pr.oblems. Linear and n.onlinear
pr.ogram'ming. Optimum search meth.ods. ge.ometric
pr.ogramming.

ENERGY AND ENVIRONMENTAL ENGINEERING
..••.......

ChE 6401 Fuels and Combustion Science

Review .of the basic c.on'cepts .of' flame pr.opagati.on and
stabilizati.on in premixed laminar and turbulent Jlames. The.ory ,
.of la.minar and turbulent diffusi.on flames. Burning veloCity.
Flame structure, quenching and flame stabilizati.on; Flame
pr.opagation, expl.osion .and detonation. Dynamic~ .of the'
thermal requirements .of igniti.on, extincti.on,c.ombusti.on,
C.ombusti.on aer.odynarn,ics. Buming gase.ous and liquid' fu.el.
Single drpplet burning, burning .of spr~ys., S.olid fuel
c.ombustion, kinetics .of micr.oheter.ogene.ous pr.ocesses.'
C.ombustion k1 fluidized beds. Principles .of burner ,and
combusti.on chamtx:r design.

ChE 6402, 'Combustion Engineering ~d Technol~gy ,

II
I,
I
i1

'.I

,
The r.ole.ofc.ombusti.onin .process engineering, power gell~raUon
an" manufacturing. Energy audit. Available'heat in relati.on t.o
,batch and contlhuous processes. Waste'~heatrecovery. Principles
.ofoper~tion, performance an~ mechaQ.icaldesign of thef!1ain
, types of burners ~nd f~rna~es., ~ed~~ti0R;~(pollutant ;!J1ission
'bycombusti.on modificati.ops. Measure-ment and control 'in
,flames. Combusti.on noise' and _.oscillati.on. C.ombusti.on' of
physical and mathematical"m.odeling far predicting furnace
performance. Ec.on.omyin the uSe .ofenergy.

"
."~
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.'::',

ChE Energy Management and Modeling

Energy auditing, energy conservation schemes, energy.
conversion, representation of energy consumption in the
indu$try,."CosUng techI\iques, finCl~cial appraisal and
proHtablUty,lnvestment ":~ecisjon$.. <:Energy .utin~a:t,j6na'~d

.co~yersion systems.Therrn~l en'~rgy~ndelechical' ~l1ergy
" systems. Waste beat~p'overy:. EneI!~:modeling. .

Physical, chemicaf and thermal p'r~perties of refrae"toties and
other high temperature insulatlllg ,mate(ials.I~e:f)Jgn pnnCiples
of industrial fUI'R.:aces,petrqleunl heaters, difTetent:qrpes of
reformers. converters and regenerators. Analysis 9f indl;tstrl~l
furn~tces. and fired heaters; used inche,mical .process plants.
Specification of fuels .for furnaces. Instrumentatic;m arid conJrol
of furnaces. .

Indust;riaiFumacesChE

:j,
',~

••j

"'.f,

" ChE 6405 Water pollution and Control

Water quality standards "anc;;lwa~t~w~tercharacterti~tions.
, s<>~,rcesand:n~tt.ireofwaterphllutlQ~.Physical,che,n1i,caI a~d
biOlogical methods of waste treatment ..DiSposal Rfblgh1y .toXi~
wastes.. Oil spills and clean -up' methods. SoH "reclamation.
Process control and mOI1Uorl~g. ~talld~rds. Co~t",~arialysis.
Legislation. Pollution control of pulp and papet.'fertiliier,
refinery, .steel and met~ finishing~' food andpharipaceutical
industries. . ., r '~.: '

Nature and properties of the atmosphere. Pollutaiit~,. ~6ut:e-es.
methods of control, stack gas. clean~up from' industrial plants", .
stack design. automobil~. exhausts, monitoring. Air quality
standards. Legislation. . ..

:.mi."j
<.•
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i

ChE 6406 Air pollution and Control
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FOOD AND BiOCHEMICAL ENGINEERING

ChE 6501 Chemistry and Microbiology of FoOd

Chemistry and biachemistry af faod praducts. Compasitians
and nutritive values of foads. Micrabialagy af faod.' Physialagy
and genetics af bacteria, maulds, yeasts, fungi; versus 'and algae.
Grawth and destructian of micraarganisms. Micrabial spailage
,af (aad. Faadpoisaning. :

, ,
I ChE 6502 Food 'Processing and Preservation

Faad preservatian principles. Unit ap'eratians p.nd unit
pracesses in faod pracessing. Effects af pracessing an faod
praducts. Evaluation ofdifferent pracessing techniqu~s. Design
of faod' pracessing equipment and plants. Plant effluent
treatment and wastemanag~ment. i'

f.
ChE 6503 Food,Technology

An'in depth study of different faad pracessing indu~trie's with
special reference to. pracessing ,of cereal, vegetable, fruit. milk,
fish, edible ails and praductian af fermented faod pra,ducts and,
sugar technolagy. . :

ChE 6504 Fennentation Technology

Morphalogy and physialogy af industrialmicroarganisms.
Separatian, identification and quantitative estimatian af
micraarganisms. Fermentatian 'pracess kinetics. Rljlealagical"
praperties af bialogical fluids. Design, ,aperatian and :cantral af
industrial fermentars. Applicatian af fermentatian technalagy
in industries. '

ChE 6505 Bi~chemical Enginee~ng ,

The applicatian af chemical engineering principles af mass"
'mamentum and energy transpart as well as reactian kinetics to.
biachemical reactian systems. Design af biachemical systems
based an transpart pracess and chemical reactian principles.
Study af different phases af same camman biachemical systems.

..



Chem~cal Engineering 47
Quality Controli fum Food and
Biochemical Industries .

Food legislatio'n. Principles of quality control. Chemical,'
physical and organoleptic methods for examination of foods
.and biochemical products. Laboratory control methods for
processing plants. Detection of pathogens in food. Plant
sanitation and quality assurance program in food and
biochemical manufacture. . .'

PETROLEUM AND NATURAL GAS ENGINEERING

ChE'6601 Introduction to. Petrolewn Engineering

Composition and nature of pe.t"roleum reservoir fluids. Phase
reservoir behavior of multiComponent hydrocarbons and.
hydrocarbon-nonhydrocarbon systems. Production of
equilibrium ratios. Rock and fluid property correlations.

Elements .of rock mechanics. Drilling fluids and their
properties. Flow of drilling fluids. Drilling methods and
equipment. Well test methods' and evaluation of wells.
Cementing and well completion. Safety requirements for
petroleum exploration and development.

An overview of hydrocarbon energy. resources of Bangladesh.
'Orig.in and chemistry of pe'troleum.' Classification of
hydro'carbon deposits and their' genesis. The nature of
hydrocarbons. Physical propetties of $ource rocks and their
characteriza~ion. Geophysical ..explora H.onof.hydrocarbons.

ChE. 6602

I
I

I
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I
I
I
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Oil Well Drilling and Comple.tion

'Petrolewn Reservoir Fluids

6603ChE

ChE 6604 Petroleum Production Technology

An overview of well completion. Theory of reservoir fluid flow,
~ flow measurement and control. Primary. and secondary
recovery, Fluid separation and treatment. Design. and operation
of gathering lines and production facilities. Well testing and
recompletion. Oil and gas regulations.
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,ChE 6605 'Wen lLoggmgand Formation Evaluation

Background of well logging and its purposes. Different types of
well logging. 'their principles and applications. Physical
properties of the porous media., fluid saturations and chemical
composition of the saturating fluids. Interpretation and .use of
the information of logging in reseIVoir engineering.

Characteristics of reservoir ;materials. Fluid flow through
porous media. Methods of ,analysis and estimation of reseIVoir.
Reservoir .simulation. Practical aspects related to the
development and use of reseIVoif models.

48

ChE 6606 Reservoir Engineering

BUET Calendar. I
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ChE '6&)7 Natural Gas Engineering

ChE. 6608

A review of the physical and 'chemical properties of natural gas.
phase behavior, vapor-liquid equilibrium data and
'computation, water-hydrocarbon systems, flow of gas-liquid
..mixtures, engineering principles used in the production of
natural gas and its associated liquids. A detailed review of
design and operations criteria encountered in the production,
well head treatment' of natural gas. producing and testing of gas
wells, d~w point control, LPG recovery, sulfur recovery.'
environmental control problems in natural gas processing~ gas
sweetening.

Transmission an4 Distribution '
of NatUral Gas

Review of theories of fluid flow. Load gathering for distribution
system planning. Flow calculations, layout and sizing of
distribution piping systems. Network analysis. Construction .
and maintenance of distribution systems, econo,mics of'
distribution. Design problems on di.stribution systems.

I
i,
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