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1 Petroleum Processing Engineering 1. Fuel Cell Technology 

2 Industrial Safety and Hazards 2. 
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2. Weity, J.R. Wilson, R.E. and Wicks, C.E. : Fundamentals of Momentum Heat and 

Mass Transfer, 4th Edition, John Wiley & Sons, 2001. 

3. Bennett.C.O. and Myres J.E.: Momentum, Heat and Mass Transfer, McGraw Hill. 

�

Title Environmental Engineering Credits 5 

Code CHE 402 Semester:-7th L T P 3    1   3 





7 

 

�

1. Process design and specifications of double pipe heat exchanger, shell and tube heat exchanger, 

plate type heat exchanger, condenser and reboiler. 

2. Design of distillation column, calculation of number of plates, height and design of fractionator 

internals- sieve tray. 

3. Absorber/Stripper design of stage-wise and continuous contact equipment (packed column), 

height of column and diameter calculations. HTU and NTU. 

4. Design aspects of fixed bed reactors and fluidized bed reactors. 

 

Books Recommended(�

1. Coulson, Richardson & Sinnott, 

R.K. 

: Chemical Engineering, Volume 6 – An Introduction to Chemical 

Engineering Design, 4th Edition, Pergamon Press, 2007.  

2. Ludwig, E.E. : Applied Process Design in Chemical and Petrochemical Plants, 

2nd Edition, 1977.  

3. Perry, J.H. : Chemical Engineers Handbook, 8th Edition, McGraw Hill, 2007.

4. Kern, D.Q.  : Process Heat Transfer, McGraw Hill, 1965. 

5. Shell and Tube Type Heat 

Exchangers, Indian Standards.  

: Instt., IS: 43-197. 

6. Treybal, Robert E. : Mass Transfer Operations, 3rd Edition, McGraw-

1981. 
7. Levenspiel, O. : Chemical Reaction Engineering, 3rd Edition, John Wiley 

and Sons, 

2004. 
8. Walas, S.M. : 



8 

 

�564���������&�

�

Title Process Instrumentation Credits 4 

Code CHE 407 Semester:-8th L T P 3   1    - 

Max.Marks End term 

50 

Mid term 

50 

Practical  Elective  N 

Pre requisites - Contact 

Hours 

42 

 

 

THEORY 
Note for the Examiner Note for the Paper setter: The question paper should be divided into Section A 
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6. Bassel, W.D.  Preliminary Chemical Engineering Plant Design, Elsevier, New York, 

1976. 
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Each student is required to submit a project report on the design of a chemical plant, selecting the 

best process with optimum equipment size and operating conditions. The object is to test the ability of 

the student to apply his entire knowledge of Chemical Engineering principles to conceptualize, analyze 

and solve the problems. To judge his knowledge and originality and capacity for application of 

laboratory data in designing chemical plants and to determine the level of his proficiency at the end of 

the course. 

 

Title �.��&�4���5:��:5:0 Credits 01 

Code CHE 409 Semester:-8th  L   T   P -  -   - 

Max. Marks End term--25 Mid term- - Practical-  Elective  N 

Pre 

requisites 

  Contact 

Hours 

 

The viva-voce examinations will be comprehensive and covering mainly chemical engineering and 

technology subjects covered during all the semester including the Eight Semester. 
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Credits No Credit 

Code CHE 410 Semester:-8th L T P -  -    3 

Max.Marks End 

term  

Mid 

term 

Practical: 

s or x 

Elective  N 

Pre requisites - Contact 

Hours 

14 (Practical     

     Sessions) 

 

Practical 

�

Forms of technical reports: aims and forms according to type of readership and extent of circulation. 

Abstracts, extended abstracts, tables, graphs. Visual representation of data: slides, microfilms, others 

techniques including those of audio-visual representation. Correct use of audio equipment. 

Research papers and their presentation and publication. Information retrieve direct and through 

abstracts. 

Practical training in writing and presentation of technical reports through audio-visual means. 

Technique of effective public speaking organized and imprompt discussions.  

Preparation of technical report on an assigned topic after survey of scientific, technical and 

commercial literature, using card indexes, microfilms and other information retrieval methods.  

Use of Computer softwares for report writing.  

Books Recommended(�

1. Mikdran, A.M.  : Use of Engineering Literature, Butter Worths.  

2. Sottle, R.T. : The Use of Chemical Literature, Butter Worths. 

3. Hoover, H. : Essentials For TheTechnical Writer, John Wiley. 

4. Robertson, W.S. & 

Siddle, W.D. 

: Technical Writing and Presentation, Pergamon.  

 

 



11 

 

Paper Title: Open Elective (Theory) 

� �

Course Duration: 42 Lectures of one hour each.  

 

FUEL CELL TECHNOLOGY (Theory) 

THEORY Time 3 Hours 

Note for the 

Examiner 

The question paper should be divided into Section A and Section B Total of 8 

questions.  4 questions from section A and 4 questions from section B are to be set. 

The students will be required to attempt 5 questions selecting at least 2 from each 

section. 

 

 

Section-A 

Overview of fuel cells: Low and high temperature fuel cells;  

Fuel cell thermodynamics - heat, work potentials, prediction of reversible voltage, fuel cell efficiency. 
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���	: The effect of nanoscale metals on chemical reactivity, effect of nanostructure on 

mass transport, metal nanocrystallites support on oxides, supported nanoscale catalysts. 

                

6���
���'
����'��	�#�
�	�����	�	 of monodispersed nanoparticles, metals and intermetallics, Ceramics, 

composites, nanoparticles, colloids/Micelles/vesicles/Polymers/glasses, Crystalline, and zeolite hosts.  

&����@� �#� #����������� ��������
 of 0-D(nanoclusters), 1-D(nanowires), 2-D(thin film multilayers), 

and 3-D(bulk nanostructures) materials. Introduction to size dependent phenomenon in nanostructure 

for various applications, specific production techniques like chemical vapor deposition, arc ignition etc. 

Formation of clusters and nanoparticles from supersaturated vapor and selected properties, 

sputtering and thermal evaporation and laser methods. Synthesis of nanoparticles by chemical routes.

      

Section-B 

�

0''
����	� ���'
��������(�Top down and bottom up,�Mechanical attrition, high energy ball milling, 

and mechanical attrition, nanocomposites by mechano-chemistry, mechanism of grain size reduction, 

property of microstructure relationships. 

���
����
�A������ ������B��	� (�
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Theory of Games: Pure strategy games, principle of dominance; mixed strategy games (Algebraic, 

Graphical & Linear programming method), 2-person, non-zero- sum games. 

  

Queuing Theory: Introduction, elementary queuing system; single channel queuing model, queuing 

cost behaviour, multiple channel queuing model, Poisson arrivals and Erlang service distribution; 

benefits and limitations of queuing theory.  

 

Books Recommended: 

 

1. Vohra, N.D. : Quantitative Techniques in Management; 2



15 

 

2. 
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PROJECT MANAGEMENT AND ENTREPRENEURSHIP (Theory) 

THEORY Time 3 Hours 

Note for the 

Examiner 
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Section-A 
Introduction to petroleum industry, world petroleum resources, petroleum industry in India. Origin, 

exploration & drilling of petroleum crude. Transportation of crude and products.  

Crude pretreatment: Refining and distillation of petroleum crude, composition and classification of 

petroleum crude, methods of evaluation: ASTM, TBP a
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Standard safety procedures and disaster control; OSHAS, OHSMS and OSHA. Current amendments in 

Indian Legislation on safety and prevention of hazards and safety code: ISO 14000, ISO 9000. 

Environmental impact assessment. Control strategies for hazardous wastes. 

Case Studies of typical hazardous industries. 

Books Recommended(�

1. Wills, G.L. : 
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industry, raw materials for petrochemical industry-petroleum, natural gas, coal, bio-mass, 

agro-residues, etc. 

First Generation Petrochemicals: Petrochemicals based on aliphatic, olefinic, acetylene,aromatics, etc. 

Hydrocarbons-processing and applications. 

Second Generation Petrochemicals: Products based on Synthesis Gas, Method, Ethanol,Ethylene 

Oxide, Vinyl Chloride, Propylene Oxide, Isopropyl Alcohol, Acetone, AllylAlcohol, Glycerol, Phenol, 

Aniline.  

 
Section-B 

Nylon Monomers, Polyester Monomers, Styrene, Other Monomers - Bisphenol A, Epichlorophydrin, 
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1. Balley & Ollis  : Biochemical Engineering Fundamentals, McGraw Hill Book Co., 

1986. 

2. Aiba Humphrey & Millis  : Biochemical Engineering, Academic Press, 1973. 

3. Whitaker Stanbury & 

Whitaker, Hall 

: Principles of Fermentation Technology, Adita Books, New Delhi, 

1997.  

�


