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PR
OGRAMME EDUCATIONAL OBJECTIVES (PEOs)

The Chemica ineeri
St houe | Engineering UG Programme at GIET, Gunupur is framed and designed such that within
years after graduation, the graduates will be able to:

PEO1:To produce highly qualified, well-rounded, and motivated graduates possessing
fundamental knowledge of Chemical Engineering who can provide leadership and service to
the Nation, and the World.

PEO2: To pursue creative research and new technologies in Chemical Engineering and
across disciplines in order to serve the needs of industry, government, society, and the

scientific community by expanding the body of knowledge in the field.

PEO3: Apply their engineering skills, exhibiting critical thinking and problem solving skills

in professional engineering practices or tackle social, technical and business challenges.
PEO4: To develop students’ skills and awareness to become socially, ethically and morally
responsible individual in all the challenges they take over in our communities and in the field

of chemical engineering.
PROGRAM SPECIFIC OUTCOMES (PSOs)

PSO1: To correlate theoretical concepts with real time experimental and field data through
application of process simulation and analytical techniques.
PSO2: To develop cutting edge chemical processes, equipment and products for the benefit

of the human kind using innovative research and development skills and continuous learning

efforts.
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PROGRAMME OUTCOMES (POs)

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering problems.

2. Problem analysis: Identify, formulate, review research literature, and analyze complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural sciences,
and engineering sciences.

3. Design/development of solutions: Design solutions for complex engineering problems and design
system components or processes that meet the specified needs with appropriate consideration for the
public health and safety, and the cultural, societal, and environmental considerations.

4. Conduct investigations of complex problems: Use research-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of the
information to provide valid conclusions.

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools including prediction and modeling to complex engineering activities with an
understanding of the limitations.

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess
societal, health, safety, legal and cultural issues and the consequent responsibilities relevant to the
professional engineering practice.

7. Environment and sustainability: Understand the impact of the professional engineering solutions
in societal and environmental contexts, and demonstrate the knowledge of, and need for sustainable
development.

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms
of the engineering practice.

9. Individual and team work: Function effectively as an individual, and as a member or leader in
diverse teams, and in multidisciplinary settings.

10. Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and write
effective reports and design documentation, make effective presentations, and give and receive clear
instructions.

11. Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a member and leader
in a team, to manage projects and in multidisciplinary environments.

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in
independent and life-long learning in the broadest context of technological change.



Summary

SL. COURSE WORK - CREDITS / SEMESTER TOTAL %
1 | Humanities, Social & | 3 | 3 | 2 | 2 0| O 0 0 10 6.10
Management Study
(HS)
2 Management Course 0/ 1 0 'O 2 20 0 5 3.05
3 | Basic Sciences (BS) 41714 0 |0 0 |0 0 15 9.15
4 | Engineering Sciences 15|11 4 | 4 |0 0 | O 0 34 20.73
(ES)
5 | Professional Core(PC) |0 |0 |11 15|12 |11 | 9 0 58 35.37
6 | Professional Electives 0 |0 |0 |0 3] 3 3 6 15 9.15
(PE)
7 | Open Electives (OE) 0O |0 |0 |O 33 3 3 12 7.32
8 Project Work, Seminar | 0 | O 1 1 3] 2 4 4 15 9.15
and/or Internship in
Industry or elsewhere
9 | Mandatory Courses 0] O 0
(MC)
TOTAL 22 122122 2223 21| 19 | 13 164 100




11 Semester [Second Year]

Sl & g o Hours per week =
52 53 Course Title P D
No. =) = o O s
(@) 3 ©] o
L T P
THEORY
1 | BS | 23BBSBS23001 | Engineering Mathematics-1lI 3 1 0 4
2 | ES | 23BBSHS23001 | Object Oriented Programming using Java 3 0 2
3 |PC 23BCHPC23001 Heat Transfer 3 0 2 4
23BCHPC23002 . .
4 PC Fluid Mechanics 3 0 2 4
23BCHPC23003 ] .
5 PC Chemical Process Calculation 3 0 0 3
HS 23BCSES23001 | Intermediate communication skills and
6 i, L 2 0 2 2
critical thinking
7 PSI | 23BCHPW2310 | Summer Industry Internship 0 0 2 1
Constitution of India
23BCHMC2001 . ..
8 MC /Essence of Indian Traditional Knowledge 0 0 0 0
17 1 10 22
Total Credits: 22




IVV Semester [Second Year]

S 3 ? o Hours per week 2
N ' § g § 3 Course Title P B
0. 38 8 S o O

L T P

THEORY

1 | Es 93BCSES24001 Data Base Management System 3 0 5 4
2 | PC | 23BCHPC24001 | chemical Engineering Thermodynamics 3 10| 2 4
3 | PC | 23BCHPC24002 | nMass Transfer-I 310 2 4
4 | PC | 23BCHPC24003 | nechanical Operations 310 2 4
5 | PC | 23BCHPC24004 | Numerical Methods in Chemical Engineering 31010 3
6 | HS 23BBSHS24001 | communication skills and professional Ethics 2 0 2 2
7 PSI | 23BCHPW24101 | Project 0 0 2 1
8 MC | 23BCHMC2002 | Environmental Sciences 0 0 2 0
17 0 14 22
Total Credits: 22




V Semester [Third Year]

S 3 g ¢ o Hours per week 8
I 2 . u Wi =
N s g § 3 Course Title P k5
0. 8 8 o) @) @)
L T P
THEORY
1 | pc | 23BCHPC3S001 | chemical Process Technology 3101 2 4
2 pc | 23BCHPC35002 Chemical Reaction Engineering- | 3 0 2 4
PE | 23BCHPE35011 Computational Fluid Dynamics
23BCHPE35012 Biochemical Engineering
5 23BCHPE35013 | Process utility and Industrial Safety 3,0 0 3
23BCHPE35014 Multi component Distillation
23BCHPE35015 Biomass and Biofuels Technology
6 |OE |23BCHOE3S001 | open Elective — 1(MS) 3101 0 3
, MS 23BMGMG35001 / | Organizational Behavior 5 0 0 ’
23BMGMG35002 Engineering Economics and Costing
8 ps| | 23BCHPW35101 Summer Industry Internship 0 0 2 1
9 psl | 23BCHPW35102 Minor Project-I 0 0 2 2
17 0 10 23
Total Credits: 23




VI Semester [Third Year]

v o © Hours per @
Sl. | & 9 L 8 . S
N = S 8 Course Title week I
0. 8 8 o O O
L T
THEORY
1 pc | 23BCHPC36001 Process Equipment Design 3 0 4
2 pc | 23BCHPC36002 Process Control 3 0 4
3 PC 23BCHPC36003 Chemical Reaction Engineering- Il 3 0 3
PE | 23BCHPE36011 Fluidization Engineering
23BCHPE36012 Mineral Process Engineering
4 23BCHPE36013 Fuel and Energy Technology 3|10 3
23BCHPE36014 Fertilizer Technology
23BCHPE36015 Polymer Technology
5 | o |23BCHOE36001 | onen Elective — 2(OE) 310 3
23BMGMG35001 / | Organizational Behavior , 0 )
M . . . .
6 S| 23BMGMG35002 Engineering Economics and Costing
7 23BCHPW36001 Minor Project-| 0 0 2
17 0 21
Total Credits: 21




PROFESSIONAL ELECTIVE BASKET

Computational Fluid Dynamics

Biochemical Engineering

5™ SEM PE Process utility and Industrial Safety

Multicomponent Distillation

Biomass and Biofuels Technology

Fluidization Engineering

Mineral Process Engineering

6™ SEM PE Fuel and Energy Technology

Fertilizer Technology

Polymer Technology

Interfacial Engineering

Process Instrumentation

T SEM PE Plant Safety and Risk Analysis

Sustainability Engineering

Modern Separation Technique

Safety in Chemical Industries

8™ SEM PE Pollution and its control

Physical and Analytical Chemistry

Water Conservation and Management

Integrated Solid Waste Management

8™ SEM PE Treatment of Industrial effluent

Green Technology

Coal processing technology




OPEN ELECTIVE BASKET OFFERED BY CHEMICAL ENGINEERING BRANCH

TO OTHER BRANCH

DEPARTMENT OF CHEMICAL ENGINEERING

SL
NO. OE 1 OE 2 OE 3 OE 4
UPSTRAM PROCESS BIOCHEMICAL FUEL AND ENERGY CHEMICAL
1 | ENGINEERING REACTION TECHNOLOGY ANALYTICAL
ENGINEERING TECHNIQUES
BASIC CHEMICAL NOVEL SEPERATION PETROLEUM, PROCESS MODELLING
2 | ENGINEERING TECHNIQUES PETROCHEMICALS & SIMULATION
&NATURAL GAS
ENGINEERING
AIRPOLLUTION
PROCESS UTILITY AND | CORROSION
3 | INDUSTRIAL SAFETY ENGINEERING BATTERY TECHNOLOGY CONTROL

TECHNIQUES




B. Tech in Chemical Engineering with Honors in Energy and Environment

B. Tech in Chemical Engineering with Minor in Computer Science Engineering

HONS- WT: Course Structure—- WASTE TECHNOLOGY

SN. | CC. Title of the Course L T| P | C
1 Waste to Energy Conversion 41 0| 0| 4
2 Biomass Conversion and Bio refinery 4 0 0| 4
3 Energy conservation and waste heat recovery 31 0] 0] 3
4 Chemical Process Intensification 31 0] 0| 3
5 Waste water treatment 3 0 0| 3

Practical’s/Projects /Internship
6 Chemical Technology lab 0| O 2 |1
7 MiniProject/Internship 0| 0] 4| 2
TOTAL | 17| 0| 6 | 20

C.C. —CourseCode, L —Lecture, T-Tutorial,P —Practical,C—Credits
HONS-EE : Course Structure-ENERGY AND ENVIRONMENT

SN. | CC. Title of the Course L, T|P|C
1 Environmental Quality Monitoring & Analysis 4 10 0| 4
2 Non-Conventional Energy Resources/ Renewable 410 0| 4

Energy Engineering: Solar, Wind and Biomass

Energy Systems

3 Ecology and Environment 310 0| 3
4 Energy conservation and waste heat recovery 310 0| 3
5 Energy Economics and Policy 310 013

Practical’s/Projects /Internship
6 Fuel and Energy Technology Lab 0| O 2 |1
7 MiniProject/Internship 0| O 4 | 2
TOTAL | 17| O 6 | 20

C.C. —CourseCode, L —Lecture, T-Tutorial,P —Practical,C—Credits




Subject code Course Title LIT|P|C]| QP

23BCHPC25001 CHEMICAL PROCESS TECHNOLOGY 31010 |3

Course Outcome

Pre-Requisites (If any)-

Course Educational Objective

CEO1:To gain knowledge on various aspects of production engineering and understand the practical methods of
production in a chemical factory

Course Outcome

Cco1 Relate the manufacturing of various inorganic and organic chemicals
CO2 Interpret the process flow diagram and various process parameters
COo3 Analyze the various solve engineering problems during production
Co4 Elaborate the modified process to be adopted in the process industry.
CO5 Understanding of production methods and various problems and trouble shooting of the process
associated with process industries.
CO6 Evaluate the effect of process conditions on conversion and economics od the plant, various
problems and troubleshooting of the process
PROGRAMME OUTCOMES PSOs
©o 1 2 3 4 5 6 7 8 9 10 11 12 |1 2
Co1 3 1 0 0 - - - - - - 1 2
CO2 2 2 1 0 3 - - - - - 2
COo3 2 2 1 1 - - - - - - - - 2

cos |1 |o |o |o [- |- [- |- |- |- - |-

CO5 2 2 1 1 - - - - - - - - 2

cCo6 |2 |o o [0 [- [- [- T- - |- - - 1

Avg. 2 116 [ 05|03 1 1 1 2
Unit:1 10 (Hours)

Unit operations and unit processes, functions of chemical engineer, new emerging areas, Indian chemical industry -
An overview, Manufacture of Heavy Chemicals: Caustic Soda & Chlorine, HCL, Soda Ash, Sulphuric acid.




Unit:2
11(Hours)
Natural Products:-Edible and essential oils, Extraction and Refining of Oil, hydrogenation of Qil, soaps and

detergents, pulp and paper industry, manufacture of sugar, starch and its derivatives, Industrial & absolute alcohol,
paints and varnishes, Natural dyes.

Unit:3 11 (Hours)

Glass: composition of glass, raw materials, manufacturing method of glass- pot furnace and tank furnace, annealing
of glass. Ceramic Ceramic: Basic raw materials, white-wares, manufacturing process of porcelain and their forming
operations.

Unit:4 9 (Hours)

Polymers: Fundamentals, polyethylene, PVC, polypropylene, Polystyrene, Phenol formaldehyde, Urea
formaldehyde, Poly vinyl acetate, Polylactic acid , Nylon

Unit-5 4 (Hours)

Cement: Definition, Types of Chemical composition of Portland cement, raw materials, dry and wet process for
manufacturing cement clinker, setting and hardening of cement.

Teaching Method (s):Chalk & Board/PPT/Video Lectures

Text Books 1: Shreve's Chemical Process Industries, 5th ed. by G T Austin, McGraw-Hill.
2: Dryden’s Outlines of Chemical Technology, M. Gopala Rao, Marshall Sittig, East West Press, 1997

Ref. Books 1.  Faith, W.L., Keyes, D.B. and Clark, R.L., Industrial Chemicals, 4th Edition, John Wiley.
2: “Textbook of chemical Technology” Vol-1 & Vol-2 by G N Pandey, Vikas Publishing




Subiject code Course Title LIT|P [C |QP

23BCHPC25002 Chemical Reaction Engineering-I 310 |0 |3

Course Educational Objectives

1.Students gain knowledge on different types of chemical reactors,

2.Design of chemical reactors under isothermal conditions

Course Outcome

Pre-Requisites (If any)-Mass Transfer-1, Heat Transfer, Chemical Process Calculations

col Knoyv the basic knowledge about chemical reactions and development of rate laws for homogeneous
reactions.
CO2 Design and analysis of ideal reactors for single and complex reactions
Co3 Design reactors for homogenous reactions under isothermal conditions
Co4 Determine optimal ideal reactor design for multiple reactions for yield or selectivity
CO5 Understanding combination of reactors
CO6 Know about recycle reactor and autocatalytic reactors
Cos PROGRAMME OUTCOMES PSOs
1 |2 3 |4 |5 |6 |7 |8 9 10 11 12 | 1 2
Co1 3 |1 0 |0 |- - - - - - - - 2
CO2 1 |3 2 |0 |- - - - - - - - 2
COo3 2 |1 3 |0 |- - - - - - - - 1
CO4 0 |1 0 |2 |- - 1 |- - - - - 2
CO5 2 |0 0 1 2
CO6 0 |0 1 |1 1
Avg. 133| 1 1 |06 1 16 1
Unit:1 Kinetics of Homogeneous Reactions 10 (Hours)

Introduction and overview of the subject, kinetics of homogeneous reactions, elementary and non-elementary
reactions, Concentration dependent term of a rate equation and temperature dependent term of a rate equation,
Collision theory, Transition state theory and Arrhenius theory.

Unit:2 Interpretation of batch reactor data 10 (Hours)

Constant volume batch reactor, Variable volume batch reactor, Integral and differential methods of kinetic analysis,
empirical reactions of nth order, irreversible reactions in series and parallel, Autocatalytic reactions, Analysis of
total pressure data obtained in a constant-volume system, First and second order reversible reactions, Reactions of
shifting order,)

Unit:3 Isothermal Reactor Design 10(Hours)

Ideal reactors for a single reaction - ldeal batch reactor, Steady-state mixed flow reactor, Steady-state plug flow
reactors; Design for single reactions - Size comparison of single reactors, Multiple reactor systems, Recycle reactor,
Autocatalytic reactions.

Unit:4 Design for Multiple Reactions 7(Hours)
Design of parallel reactions: Introduction to multiple reactions, Qualitative discussion about product distribution,
quantitative treatment of product distribution and of reactor size, Selectivity, side entry reactor,

Unit:5 Design for Multiple Reactions 8 (Hours)

Design of Reactions in series: Irreversible first order reactions in series; qualitative and quantitative discussion about
product distribution, First order followed by zero order reaction, Zero order followed by first order reaction,
Irreversible series —parallel reactions.

Teaching Method (s):Chalk & Board/PPT/Video Lectures

Text Books: 1. Levenspiel O. Chemical Reaction Engineering, Wiley International
2. Fogler H. S., Chemical Kinetics and Reactor Calculation.




Ref. Books: 1. SmithJ. M., Chemical Engineering Kinetics, Mc Graw Hill.
2. Wales J. M., Kinetics for Chemical Engineering, Mc Graw Hill.
3. Froment G.F & K.B. Bischoff, “Chemical Reaction Analysis and Design”, John Wiley and Sons, 1979

Online resources: http://umich.edu/~elements/5e/



http://umich.edu/~elements/5e/

Subiject code Course Title L|T |P |C |QP

23BCHPC25003 MASS TRANSFER - 11 310 |0

Course Outcome

Pre-Requisites (If any)-Mass Transfer-1, Heat Transfer, Chemical Process Calculations

Course Educational Objective

CEOL1.: To teach the students different separation techniques.

CEO2:At the end of the study students will come to know the design of a adsorber and calculations involved in
liquid-liquid extraction and solid liquid extraction.

CEO2:At the end of the study students will come to know the uses of drying & the design of dryers.

Course Outcome

Co1 Understanding fundamentals of some major Mass transfer operations like adsorption, drying
co? Anal)_/se the situations where liquid—liquid extraction might be preferred to distillation
leaching.
COo3 Development the idea of design processes for cooling tower, fixed-bed adsorption.
coa Building foundation for process intensification and innovations for novel systems of mass
transfer.
CO5 Understand the uses and application of leaching.
CO6 Know about the fundamental of Crystallization.
Cos PROGRAMME OUTCOMES PSOs
1 |2 3 |4 |5 |6 |7 8 9 10 11 12 |1 2
Co1 1 |0 2 2 1
COo2 2 1 1 3 2 2
CO3 2 1 - - - - - - - - - 2 1
CO4 0 |0 - - - - - - - - - 2 2
Avg. 125| 05 1 1 1 2 15
Unit:1 10 (Hours)

Liquid - liquid Operations : Extraction : Introduction, liquid - liquid equilibrium, analytical and graphical solutions
for single and multistage operations, continuous, counter current operation without and with reflux, equipments for
liquid liquid extraction.

Unit:2 10 (Hours)
Leaching: Operation of solid, steady and unsteady state operation, analytical methods for single and multistage
operations, Leaching by percolation through stationary solid beds, moving bed leaching, counter current multiple
contact (shank’s system), equipments.

Unit:3 10 (Hours)
Adsorption: Theory of adsorption, Industrial adsorbents, adsorption equilibrium, Adsorption isotherms, single and
multistage operations.

Unit:4 10 (Hours)
Introduction to crystallization, Mier's super saturation theory, crystallization equipment: continuous vacuum
crystallizer, Draft tube-baffle crystallizer, Swenson-walker crystallizer. Material and energy balance calculations in
batch crystallizers.

Unit:5 10 (Hours)
Drying: Equilibria, Drying rate curve, Batch and continuous drying. Time of drying and calculations, mechanism of
batch drying, equipments for batch and continuous drying operations.

Teaching Method(s): Chalk & Board/PPT/Video Lectures

Text Books 1: Treybal R. E., Mass Transfer Operation, Mc Graw Hill.
2: Mc Cabe & Smith. Unit Operation in Chemical Engineering, Mc Graw Hill & Kogakusha.




Ref. Books 1: C.J. Geankoplis, Transport Processes and Unit Operations, 3rd Edition, Prentice Hall, India, 1993.
2: Mass Transfer Operations by A Suryanarayana, New Age International.

Subject code Course Title L|T|P |C |QP

23BCHPE25001 PROCESS UTILITY AND INDUSTRIAL SAFETY 3 (0 |0 |3

Course Outcome

Pre-Requisites (If any)-

Course Educational Objective

CEOL1.: This course will provide effective use of chemical industries utilities.

CEO2: Emphasis on the knowledge of loss prevention, personal safety, industrial safety, hazard analysis,
toxicology and personal proactive equipment.

COo1 Interpret the usage of water as utility across various applications in an industry.
CO2 Calculate the requirements of water and air and their applications as utilities.
COo3 Interpret the Knowledge of utilization of air and various form of air utilization in industry.
CoO4 Understanding of application and means of generation of steam in industry
CO5 Evaluate and apply the various risk assessment methods in industries
CO6 Do the hazard analysis for different industries using HAZOP.
PROGRAMME OUTCOMES PSOs
cos 1 2 3 4 |5 |6 7 8 9 10 11 12 | 1 2
cor |1 [- |- |- 1- 12 [3 [- - |- - - |2
Cco2 2 - - - - |3 |2 |- - - - - 2
co3 |2 [- [- [-T- 12 |2 |- - |- - - |2
coa [ o [- [-1-1- 11 To [- - - - - 2
cos |2 [- |- |- 1- 12 |2 [- - |- - - |2
coe |1 [- |- |- 1- T2 [3 [- - |- - - 12
Avg. |133 2 2 2
Unit:1 10 (Hours)

Water resources, Storage and characterization, Conditioning, Hard and Soft water, Requisites of Industrial Water
and its uses. Methods of water Treatment such as Chemical Softening and Demineralization, Resins used for
Water Softening and Reverse Osmosis. Effects of impure Boiler Feed Water.




Unit:2 11 (Hours)

SteamBoilers, Types of Steam Generator such as Solid Fuel Fired Boiler, Waste Gas Fired Boiler and Fluidized
Bed Boiler, Steam Handling and distribution, Steam nozzles, Condensate utilization, Steam traps and Accessories,
Flash tank analysis, Safety valves, Pressure reduction valves.

Unit:3 12 (Hours)
Air compressors, Classification of Compressor, Reciprocating Compressor, Single Stage and Two Stage
Compressor, Impeller Blade Shape, Vacuum pumps, Air receivers, Different types of ejectors, Air dryers.

Unit: 4 6 (Hours)
Hazards: Classifications and assessment of various types of hazards, Risk assessment methods, General principles
of industrial safety, Hazards due to fire, explosions, toxicity and radiations, hazards control, Case studies of
hazardous incidents in industries using HAZOP.

Unit-5 6 (Hours)

Safety: Introduction and its importance of safety, Principle of industrial safety, Definition - Accident, Incident,
Explosion, Contamination, Fire, Protection & Housekeeping, Safety training & Education, Safety Management-
Unsafe condition in factories, Basic safety programmes, Rules & Regulation of safety department, Safeguarding
the public.

Teaching Method (s):Chalk & Board/PPT/Video Lectures

Text Books

1. Vasandhani, V. P., and Kumar, D. S, Heat Engineering, Metropolitan Book Co. Pvt. Ltd. (2009).
2. Crowl, D.A. and Louvar, J.F., Chemical Process Safety-Fundamentals with Applications, Prentice Hall,
(2002).

Ref. Books

a. Lees, F.P., Prevention in Process Industries. Butterworth’s (1996).
b. Peavy, H.S., and Rowe, D. R, Environmental Engineering, McGraw Hill (1985).
c. Banerjee, S., Industrial Hazards and Plant Safety, Taylor & Francis 2003).




Subject Course Title LIT P|C| QP
code
Chemical Technology Lab 2
Course Outcome
CEO:To learn basic principles involved in analysis and synthesis of different organic derivatives
Course Outcome
COo1 Relate the manufacturing of various inorganic and organic chemicals
CO2 Interpret the process flow diagram and various process parameters
COo3 Analyze the various solve engineering problems during production
CO4 Design a plant layout.
Cos PROGRAMME OUTCOMES PSOs
1 2 3|4 |5 |6 7 8 9 10 11 | 12 1 2
Co1 3 110 0| - - - - - - 1 2
CO2 2 2| 1 0 3 - - - - - 2
COo3 2 2| 1 1| - - - - - - - - 2
Co4 1 110 0| - - - - - - - - 2
Avg. 2 15| 05 025 1 1 2

LIST OF EXPERIMENTS:
1. Manufacture of soap from vegetable oil.
Determination of saponification value of the given oil sample.
3. Determination of acid value of the given oil sample.
4. Estimation of iodine value of oil
5. Estimation of nitrogen in nitrogenous fertilizer.
6. Preparation of phenol formaldehyde resin.
7. Preparation of jam/jelly from red apple.
8. Preparation of coloured pigments and dyes.
9. Determination of CaO in Cement.
10. Determination of alkalinity in water sample.
11. Determination of concentration of sugar solution by Refractometer.
12. Preparation of manganese dioxide nano particles or alumina-particles.
13. Preparation of potash alum.
14. Preparation of urea formaldehyde resin.




Subject code Course Title LI T|P|C

Chemical Reaction Engineering-1 LAB

Pre -Requisite:

Course Outcome: At the end of the course, the students will be able to

CO1 To calculate the rate constant for different reactors

CO2 To get knowledge about the order of the reaction

COo3 Design the equipments for separation of feed solution

CO4 Develop an equipment for separation

COs PROGRAMME OUTCOMES PSOs

1 2 34|56 |7 8 9 10 11 | 12 1

Co1 3 1 0| 0| - - - - - - - - 2
CO2 1 2 310 - - - - - - - - 1
COo3 1 2 3 10| - - - - - - - - 1
CO4 1 3 o 1] - - - - - - - - 2
Avg. 15| 2 |15|025 15

1. Interpretation of batch reactor data.

2. To study the kinetics of liquid phase irreversible reaction in a batch reactor.
3. To study the kinetics of liquid phase reversible reaction in batch reactor.

4. To perform the kinetic studies to establish the rate constant using CSTR.

5. To determine the rate constant for a reaction in a PFR

6. Saponification of Ethyl Acetate

7. To determine the pseudo first order rate constant. (TBC)




Subject

code Course Title LIT|IP|C| QP

Mass Transfer-11 Lab

Pre -Requisite:

Course Educational Objective

CEO1:To learn analytical experimental methods using sophisticate instruments an interpretation of
Experimental data.

Course Outcome: At the end of the course, the students will be able to

COo1 Explain the Separation by adsorption
CO2 Describe separation by liquid-liquid Extraction & leaching
CO3 Design the equipments for separation of feed solution
CO4 Develop a equipment for separation
COs PROGRAMME OUTCOMES PSOs
1 2 3|1 4| 5|6 |7 8 9 10 11 | 12 1 2
Co1 2 110 - -] - - - - 3 2
CO2 1 1] 2 2| - | - | 2 - - - - - 1
COo3 2 2| 2 - -] - - - - - - 1
CO4 1 0| 0 - -] - - - - - - 2
Avg. | 15 1] 112 1 1 15

1. Extraction of oil from a sample of mustard cake.

2. Study of drying characteristics of wet solids in a tray dryer under forced draft condition.

3. Drying of solids in a rotary dryer.

4. Adsorption isotherm & efficiency determination.

5. To study the performance of a Swenson-Walker crystallizer and to determine the crystal yield and the
efficiency of crystallizer.

6. To determine that mass transfer coefficients for the given system using the experimental setup.




V1 Semester [Third Year]

o o @ Hours per )
SI. |2 o L o ) =
No. | 2 & 3 B8 Course Title week B
108 o ° O
L T |P
THEORY
1 | pc |23BCHPC26001 | process Equipment Design 4
2 PC | 23BCHPC26002 Process Control 31012 4
3 PC | 23BCHPC26003 Chemical Reaction Engineering- 1l 31010 3
23BCHPE26011 Fluidization Engineering
23BCHPE26012 Mineral Process Engineering
4 PE | 23BCHPE26013 Fuel and Energy Technology 31010 3
23BCHPE26014 Fertilizer Technology
23BCHPE26015 | Polymer Technology
5 | OE |23BCHOE26001 | open Elective — 2(OE) 3/0/0| 3
5 MS 23BCHHS26001/ | Organizational Behavior 5 0l o 5
23BCHHS26002 Engineering Economics and Costing
7 Minor Project-I 0|04 2
171 0 | 8 21
Total Credits: 21




Subject Code Course Title LT |P |C |QP

23BCHPC26001 Process Equipment Design 310 |2 |4

Course Outcome

Pre-Requisites (If any)-

Course Educational Objective

CEOL1.: To learn about the design procedures of process equipment used in chemical process plants.

CEO2:To acquire basic understanding of design parameter, complete knowledge of design procedures for
commonly used process equipment and their attachments

Co1 Identify equipment and process involved in process flow diagrams.
CO2 Develop a model from process utilizing flow diagrams.
co3 Explain the different control strategies employed in the process from the instrumentation
diagrams
CO4 Design and draw fabrication diagrams by scaling
CO5 Know about different supports for vessels
CO6 Know about the selection of reactors and their design
PROGRAMME OUTCOMES PSOs
Cos T T2 13 14 [5 [6 [7 [8 |9 |10 11 12 |1 2
Co1 2 |2 o |1 |- - - - - - 2 2
CO2 1 |2 1 |1 |- - 2 |- - - - - 2
COo3 1 |2 1 (2 |- - - - - - - - 1
Co4 1 |0 0 |- - - - - - - - - 2
CO5 0 |0 2 |1 2 2
CO6 1 |0 2 |1 1
Avg. 1511 1 1 2 1 16
Unit:1 10 (Hours)

Fundamentals: Mass and Heat transfer operations, chemical reactions, flow sheets of Petrochemical, Fertilizer and
Metal extraction industries. Major and minor equipments of chemical process industries.

Unit:2 10 (Hours)
Distillation ~ columns (Tray tower) — for binary mixtures along with tray hydraulics.
Absorbers (Packed Tower) — for counter current binary systems without reactions.

Unit:3 10 (Hours)
Heat exchangers — concentric tube, shell and tube types, Condenser. Evaporators — single and multi-effects.

Unit:4 10 (Hours)

Design of pressure vessels and storage tanks, Pressure vessels — calculation of thickness of cylindrical and
spherical shells subjected to internal pressure, heads or covers. Storage vessels — storage of nonvolatile liquids,
storage of volatile liquids, storage of gases. Supports for vessels — bracket or lug supports, leg supports, skirt
supports, saddle supports.

Unit:5 10 (Hours)
Types of reactors, process design of batch reactor and continuous flow reactors, selection of reactors, mechanical
features of reactor design.

Teaching Method (s):Chalk & Board/PPT/Video Lectures

Text Books 1:. R. E. Treybal, Mass Transfer Operations
2:.D. Q. Kern, Process Heat Transfer.




Ref. Books Levenspiel O. Chemical Reaction Engineering, Wiley International

Mc Cabe W. L. & Smith J. C. & Harriot P, Unit Operations of Chemical Engineering (5th
Edition), Mc Graw Hill, New York

Joshi M. V., Mahajani V. V, Process Equipment Design. Macmillan India Ltd.

Dryden’s Outlines of Chemical Technology, East-West press




Subiject code Course Title L |T |P C | QP

23BCHPC26002 PROCESS CONTROL 3 10 |2 4

Course Outcome

Pre-Requisites (If any)- Calculus, Chemical process

Course Educational Objective

CEOL1: To gain the knowledge of different process instruments, To design various control schemes and to apply the
control system in various processes.

CEO2:To understand dynamic modeling of a physical process using first principles and to convert the model to a form
amenable to solution and analysis

Course Outcome

Cco1 Describe the stages involved in the development of a process model.
CO2 Create a chemical engineering problem as a mathematical model from basic engineering principles.
COo3 Explain the appropriate numerical solutions to be used in solving the models
CO4 Classify various simulation tools for solving the chemical engineering models developed.
CO5 Control and design of drum boilers
CO6 Know about the sampled data controllers.
COs PROGRAMME OUTCOMES PSOs
1 2 3 4 5 6 7 8 9 10 11 12 |1 2
Cco1 3 2 0 - 2 - - - - - - - 2
CO2 1 1 1 - 2 - - - - - - - 2
CO3 2 2 1 - 2 - - - - - - - 1
CO4 1 1 0 - 0 - - - - - - - 2
CO5 1 0 2 - 2 - - - - - - - 2
CO6 0 0 2 2 0 - - - - - - - 1
Avg. 16 |15 15 |2 2 16
Unit:1 10 (Hours)

Laplace transformation, application to solve ODEs. Open-loop systems, first order systems and their transient response for
standard input functions, first order systems in series, linearization and its application in process control, second order
systems and their dynamics; transportation lag.

Unit:2 10 (Hours)
Closed loop control systems, development of block diagram for feed-back control systems, servo and regulatory problems,
transfer function for controllers and final control element, principles of pneumatic and electronic controllers, Closed loop
transfer functions, transient response of simple control systems.

Unit:3 10 (Hours)
Block diagram of a Chemical Reactor Control system, Introduction to frequency response of closed-loop systems, control
system design by frequency response techniques, Bode diagram, stability criterion, Stability, Root locus.

Unit:4 10 (Hours)
Advanced control strategies- Cascade control, feed forward control, ratio control, Dead time compensation, internal model
control, controller tuning and process identification, control valves, Air Fuel Ratio Control for Drum Boilers. Level
Control in Drum Boiler, Shrinking and Swelling, Inverse response of Drum Boiler.

Unit:5 10 (Hours)
Introduction to sampled data controllers-sampling and Z-transforms, sampled data control of a first order process with
transportation lag, Design of sampled data controllers. Control of distillation towers and heat exchangers, introduction to
computer control of chemical processes.

Teaching Method (s):Chalk & Board/PPT/Video Lectures

Text Books




1. Process Systems Analysis and Control, 3rd ed. by D R Coughanowr and S E LeBlanc, McGraw-Hill.
2. Chemical Process Control: An Introduction to Theory and Practice by G Stephanopoulos, PHI.
3. Industrial Instrumentation and Control, 3rd ed. by S K Singh, McGraw-Hill.

Ref. Books
1: Process Dynamics & Control by J M Douglas, PHI.
2: Computer Aided Process Control by S K Singh, PHI




Subiject code Course Title LIT|P |C |QP

23BCHPC26003 Chemical Reaction Engineering-11 310 1|0

Course Educational Objectives

1. The objective is to study the non-ideal behavior of heterogeneous reactors, gas-solid catalytic and non-
catalytic reactors.

2.For solving problems involving heterogeneous reaction systems and to understand and apply the principles of
non-ideal flow in the design of reactors

Course Outcome

Pre-Requisites (If any)-Mass Transfer-1, Heat Transfer, Chemical Process Calculations

col Explain various non-idealities in reactor behavior and distinguish between various RTD
curves.
CO2 Develop rate laws for heterogeneous reactions.
co3 Estimate the effects of diffusion, mass and heat transfer in catalyst pellet on reaction rate and
predict the performance in porous heterogeneous catalysis
Co4 Develop the rate-controlling model for heterogeneous non-catalytic reactions
CO5 Know about the experimental methods for kinetics
CO6 Knowing the mechanism of rate controlling the reaction
Cos PROGRAMME OUTCOMES PSOs
1 2 |3 |4 |5 |6 |7 |8 9 10 11 12 |1 2
Co1 3 1 10 |0 |- - - - - - - - 2
CO2 1 3 |2 |0 |- - - - - - - - 2
COo3 2 1 |3 |0 |- - - - - - - - 1
CO4 0 1 |0 |3 |- - - - - - - - 2
CO5 1 0 |2 |0 1 2
CO6 0 0 |1 |2 1 2
Avg. |175 |15 ]2 |25 1 1 1.75 2
Unit:1 Basics of Non-ldeal Flow 8 (Hours)

Non-ideal flow, Residence time distribution (Importance and interpretation of RTD curve, E, F and C curves and
relationship between them in reactor), Statistical Interpretation, RTD measurement

Unit: 11 Conversion & Modeling Non-ideal reactors 10 (Hours)

Conversion in non-ideal flow reactors, Diagnosing reactor ills. Modeling non-ideal reactors; Combination of two
ideal reactors- PFR and CSTR in series, Predicting conversion in real reactors- segregation model and mixedness
model, Tanks-in-series model, Dispersion model

Unit: 111 Heterogeneous Reactions and Solid Catalysis 12 (Hours)
Heterogeneous processes, Rate equations for heterogeneous reactions, adsorption isotherm and rates of
adsorption, desorption and surface reaction, concept of rate controlling steps and analysis of rate equation.
Classification and preparation of catalysts, Promoters and inhibitors, Catalyst characterization: Surface area and
pore size distribution, Poisoning of catalysts

Unit: IV Solid Catalyzed Reactions 10 (Hours)

Characteristics of catalyzed reaction, Mechanism, Pore diffusion resistance combined with surface Kinetics,
Single cylindrical pore with first order reaction, Effectiveness factor, Porous catalyst particles, Heat effects during
reaction, Performance equation for reactors containing porous catalyst particles, Experimental methods for
finding rates, Deactivation of catalysts and mechanism - the rate and performance equations

Unit: V Fluid--Particle Reactions 10 (Hours)

Selection of kinetic model, Shrinking core model for spherical particles of unchanging size: Diffusion through gas
film controls, Diffusion through ash layer controls, Chemical reaction controls; Rate of reaction for shrinking
spherical particles: Chemical reaction controls, Diffusion through gas film controls, SCM for cylindrical particles




of unchanging size, determination of rate controlling step

Teaching Mentod (s):Chalk & Board/PPT/Video Lectures

Text Books
1: Levenspiel O. Chemical Reaction Engineering, Wiley International
2: Smith J. M., Chemical Engineering Kinetics, Mc Graw Hill

Ref. Books

1: Fogler H. S., Chemical Kinetics and Reactor Calculation.

2: J.J. Carberry, Chemical and Catalytic Reaction Engineering, McGrawHiill, |

3. K. A. Gavhane, Chemical Reaction Engineering — Il, 8th Ed., Nirali Prakashan, 2012

4. Froment G.F & K.B. Bischoff, “Chemical Reaction Analysis and Design”, John Wiley and Sons, 1979




Subject Code Course Title L|{T |P |C |QP

23BCHPE26001 | FUEL AND ENERGY TECHNOLOGY 310 (0 |3

Course Outcome

Pre-Requisites (If any)-Chemical process calculation

Course Educational Objective

CEOL1.: To study various types of conventional and non-conventional energy resources including solid, liquid and
gaseous fuels. Also, to understand and practice various characterization techniques for fuels.

COo1 Differentiate solid, liquid and gaseous fuels

CO2 Apply the knowledge of characterization techniques for fuels

COo3 Develop the alternate energy sources

CoO4 Explain the modern energy conversion technologies

CO5 Know about the synthesis of fuels

CO6 Know about the calculations in combustion
Cos PROGRAMME OUTCOMES PSOs

1 ]2 3 |4 |5 |6 |7 |8 9 10 11 12 |1 2

Co1 2 1 |- - 1 |- - - - - - 2
CO2 2 2 |- - 3 |- - - - - - 1
COo3 1 1 |- - 2 |2 |- - - - - 2
CO4 1 2 |- - 0 - - - - - 1
CO5 1 |- 2 |- - 1 2
CO6 - 2 2 |- - 1 1
Avg. 14 | 2 16 1.5 |13 15

Unit:1 10 (Hours)

Fuels: Solid Fuels : Coal - Origin, Chemical composition, calorific value, Classifications, Characteristics &
distribution of Indian coals, Storage and spontaneous combustion of coal, Coal washing and blending,
Pertrographic constituents of coal, Carbonization of coal, manufacture and properties of metallurgical coke,
recovery of by-products.

Unit:2 10 (Hours)
Liquid Fuels : Origin and composition of crude oil, crude oil distillation and its products with special reference to
gasoline, Kerosene and diesel oil, cracking and reforming, Coal tar distillation Products, Shale oil.

Unit:3 10 (Hours)
Gaseous Fuels: Natural gas, coal gas. Coke oven and blast furnace gas, Manufacture of Water gas and producer
gas, Carbureted water gas. Synthetic Fuels : Hydrogenation of coal, Fischer — Tropsch synthesis

Unit:4 10 (Hours)
Nuclear fuels and nuclear reactors, moderators and structural materials.

Unit:5 10 (Hours)
Combustion: Combustion of solids fuels, Pulverized coal. Calculation of volumes and weights of air necessary
for combustion of fuels, gas analysis.

Teaching Method (s):Chalk & Board/PPT/Video Lectures

Text Books 1: Solid, Liquid and gaseous fuel - Brame and King.
2:.Elements of Fuels, Furnaces and Refractories, O. P. Gupta.

Ref. Books 1: Fuels and Combustion - S. Sarkar
2: Elements of Fuel Technology — Himus




Subject code Course Title LI T P|C| QP

23BCHPC26001 Process Equipment and Design Lab 2
Pre -Requisite:
Course Educational Objective
Course Educational Objective
CEOL1.: To learn about the design procedures of process equipment used in chemical process plants.
Course Outcome: At the end of the course, the students will be able to
Cco1 Analyze the method to be adopted to calculate equipment cost, and profitability for process.
CO2 Classify internal pressure vessels and external pressure vessels
CO3 Design of shell & tube heat exchanger
CO4 Solve critical problems associated with sieve tray distillation column
COs PROGRAMME OUTCOMES PSOs
1 2 3| 4| 5|67 8 9 10 11 | 12 1 2
Co1 2 110 1 - - - 1 2
C0O2 1 2| 1 1 3 - - - 2
COo3 1 2| 1 2| - - - - - - - - 1
CO4 1 0| 0 - - - - - - - - 2
Avg. |125| 16| 1 [1.3 3 1 1.75

1. Design of Double pipe heat exchanger

2. Design of 1-2 shell and tube Heat Exchanger

3. Design of Single effect horizontal tube evaporator.

4. Design of Single effect vertical tube evaporator.

5. Design of Absorption Column (Packed tower).

6. Design of Continuous Distillation Column (Plate tower).
7. Design of Storage tank (fixed roof).




Subject
Code

Course Title LI T PIC| QP

Process control Lab 2

Pre -Requisite:

Course Educational Objective

To learn about dynamic behavior of nonlinear, distributed and other complex systems, and design their control
schemes.

Course Outcome: At the end of the course, the students will be able to

Cco1 Describe the stages involved in the development of a process model.

coz Create a chemical engineering problem as a mathematical model from basic engineering
principles.

Cco3 Explain the appropriate numerical solutions to be used in solving the models

CO4 Classify various simulation tools for solving the chemical engineering models developed.

1. To study the response of a single tank with step change in inlet flow and to find out time constant
graphically.

2. To study the transient response of two interacting tanks with step change in inlet flow rate and to find
out the time constant graphically.

3. To study the transient response of two non-interacting tanks with step change in inlet flow rate and to
find out the time constant graphically.

4. To study the open loop response and the operation of ON-off electronic temperature controller and
determination of its performance to control the temperature of a system having capacity to store
thermal energy.

5. To study the open loop response and the operation of ON-OFF electronic pressure controller and
determination of its performance to control the pressure of a pressure vessel.

6. To study of effect of PD, Pl and PID controller on a temperature control trainer.

7. To study of effect of PD, Pl and PID controller on a pressure control trainer.

8. To study the stability of a temperature control trainer.

9. To study the stability of a pressure control trainer.

10. To study Tuning of controller (Open loop method) of a temperature controller trainer.
11. To study Tuning of controller (Open loop method) of a pressure controller trainer.




VIl Semester [Fourth Year]

5) c Hours
: ourse : i
Category Course Title per week | Credits
No. Code
L/ TP
Treatment of
23BCHPC47011 .
Industrial effluent
i Interfacial
Professional | 23BCHPC47012 Engineerin
1 | Elective eerg 13199 3
Modern  Separation
Courses 23BCHPC47013 :
Technique
Process
23BCHPC47014 .
Instrumentation
23BCHPC47021 | Green Technology
Plant Safety and Risk
i 23BCHPC47022 .
Professional Analysis
2 | Elective Sustainability 3100 3
23BCHPC47023 .
Courses Engineering
Integrated Solid
23BCHPCA47024
Waste Management
Open
3 | Elective Open Elective - 3 3100 3
Courses
Marketing
. 23BHSHS47011
Humanities Management
and Social Optimization
) 23BHSHS47012
Sciences Methods
4 . : . 2 .00 2
including Entrepreneurship
23BHSHS47013
Management Development
Courses Human Resource
23BHSHS47014
Management
5 | Project 23BCHPW47101 Summer. Industry | 2 1
Internship
6 | Project 23BCHPW47102 | Project Work-| 008 4
Total Credits: |11 0 10 16




Subject Code Course Title LITIPIC| QP

TREATMENT OF INDUSTRIAL
23BCHPC47011 310/ 013 A
EFFLUENT

Pre -Requisite:

Course Educational Objectives

CEO1: Emphasize on this course is on the fundamentals of pollution control aspects and characterization of
effluent streams.

CEO2: Know the primary, secondary and advanced wastewater treatment process.

CEO3: Learn about different air pollutants sampling and analysis methods and air pollution control
equipments.

CEO4: Understand the solid, hazardous waste and their treatment and disposal methods and Learn
pollution control aspects for selected process industries.

Course Outcomes: At the end of the course, the student will be able to:

col Understanding of different types of pollution and apply knowledge for the protection
and improvement of the environment
CO2 Select and use suitable wastewater treatment technique
COo3 Identify suitable sampling, analysis and equipment for air pollutants.
CO4 Apply their knowledge in controlling the pollution in process industries
CO5 Different methods of disposing the solid waste and hazardous waste
CO6 Pollution control in premier industries
COs PROGRAM OUT COMES PSOs
POl | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 | PO11 |PO12 | 1 | 2
COo1 | - - 2 - - 2 - - - - - 2
Cco2 | - - 1 - - 3 2 - - - - - 2
CO3 | - - 1 |- - 2 |2 |- - - - - 1
CO4 | - - 1 - - 1 2 - - - - - 1
COo5 | - - 2 - - - 2 - - - - - 2
COo6 |1 1 - - - 2 - - - - - 2
Avg. | 1 13 2 2 16
UNIT:1 (10 Hours)

Types of emissions from chemical industries and effects on environment, Type of pollution and their
sources, Effluent guide lines and standards. Characterization of effluent streams, Oxygen demands and
their determination (BOD, COD, and TOC), Oxygen sag curve, BOD curve mathematical, Controlling of
BOD curve, Self purification of running streams.

UNIT:2

(10 Hours)

Wastewater treatment Process- Methods of primary treatment; Screening, sedimentation, flotation,
neutralization, secondarytreatment: Biological treatment of wastewater and bacterial growth curve,
suspended growth processes (activated sludge, aerated lagoon and stabilization pond), attached growth
processes (trickling filter and rotating biological contactor); tertiary treatment methods (carbon adsorption,

membrane separation, chlorination, and ozonization)

UNIT:3
(10 Hours)




Criteria and toxic air pollutants, Air pollution sampling and measurement: Ambient air sampling: collection
of gaseous air pollutants, Collection of particulate air pollutants, Stack sampling: Sampling system,
particulate and gaseous sampling.

UNIT:4

Air pollution control methods and equipments:Source correction methods: raw material changes, process
changes and equipment modification, Particulate emission control: collection efficiency, Control
equipments like gravity settling chambers, Cyclone separators, Fabric filters, Electrostatic precipitator,
Scrubbers (spray towers andventuri scrubbers), Gaseous emission control (Sox, Nox and organic vapor):
absorption by liquids and adsorption by solids.

UNIT:5 (10 Hours)

Solid waste management: Sources and classification, Methods of collection (HCS and SCS), Disposal
methods (Landfill and incineration) Hazardous waste management; Nuclear wastes; Health and
environment effects, sources and disposal methods, Chemical wastes; Health and environment effects,
Treatment and disposal. Pollution control in selected process industries: Fertilizer industries, Petroleum
refineries andThermal power plants.

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS

Text Books:
1. Environmental Pollution and Control Engineering by Rao C.S— Wiley Eastern Limited, India,
1993.

2. Pollution Control in Processes Industries by S.P. Mahajan, TMH., 1985.

Reference Books:

1. Waste water treatment by M.NarayanaRao and A.K.Datta, 3rd Edition, Oxford and IHB, 2008.
Air Polution by MN Rao and H VV N Rao, Tata McGraw Hill Education Private Limited,
India,2010.

3. Environmental Engineering by H.S.Peavy, P.R. Rowe, G. Tchobanoglous, McGraw Hill, 1985.

4. Wastewater engineering treatment and reuse by Metcalf and Eddy, 4th edition, Tata McGraw Hill
Edition 2003




Subject

Code Course Title LI T/ P|C| QP

23BCHPC47012 INTERFACIAL ENGINEERING 3/0(0/|3 A

Pre -Requisite: Knowledge of chemical engineering, particularly thermodynamics, fluid mechanics, mass
transfer and reaction engineering

Course Educational Objectives

CEOL1: To Develop an understanding of the role that interfaces play in determining the properties of materials.

CEO2: To ldentify the intermolecular and surface forces acting in various colloidal suspensions and nanoscale
systems and be able to develop quantitative estimates of the strength and magnitude of these forces

CEO3: To understand the phenomena occur in the colloids and the importance of colloids and role of interfacial
engineering and study near the interface processes.

CEO4: Role of colloids in industry is also covered like drug delivery, paints and textile etc

Course Outcomes: At the end of the course, the student will be able to:

col Study Cause of formation of self-assembled structures such as micelles of various sizes and
shapes, bilayers and vesicles, and link it to 2 and 3 component surfactant phase diagrams.
co? Understand the origin of van der Waals attraction between molecules, and the factors that
make it strong/weak
Analyze the Balance of repulsion between charged surfaces due to osmotic pressure buildup
CO3 and van der Waals attraction between bodies decides kinetic stability of dispersed phase
systems using DLVO theory
identify how interparticle and surface forces could be playing a role in a new system, isolate
CO4 them by reasoning and additional experiments, and make progress towards engineering
desired control on it.
co5 Measurement of surface properties by using different tools
CcO6 Use of thermodynamics of micelle and mixed micellar formation and their applications
Cos PROGRAMME OUTCOMES PSOs
1 2 3 4 5 6 7 8 9 10 11 12 1 2
Co1 1 21 1| - | 1] - - - - - - - 2
CO2 1 1120 -2 - - - - - - - 2
COo3 1 21 2| - | 1] - - - - - - - 1
CO4 1 110 -1 - - - - - - - 2
CO5 0 2|1 2| - - - 1 - - - - - 1
CO6 1 ol 2| -|1] - - - - - -- -- 1
Avg 1 16| 18 12 1 15
UNIT:1 (10 Hours)

Introduction to colloidal material, surface properties, origin of charge on colloidal particles, preparation &
characterization of colloidal particles.

Surfactants type (Anionic, cationic, Zwitterionic, Gemini and non-ionic). Theory of surfactants. CMC. Kraft
temperature. Phase behavior of cone surfactant systems, surfactant geometry, bilayers, vesicles and liquid
crystals, and packing. Emulsions, Microemulsions & Gels

UNIT:2 (8 Hours)
Intermolecular Forces, Van-der-waals forces (Kessom, Debye, and London Interactions). Potential energy curve,
Brownian motion and Brownian Flocculation.




UNIT: 3
(8 Hours)

Surface and interfacial Tension. Surface free energy, Surface tension for curved interfaces, Surface excess and

Gibbs adsorption isotherm. Measurement of Surface tension, Interfacial Tension, Contact angle. Wetting Young-

Laplace equation, and Dynamic properties of interfaces. Surface viscosity, Kelvin equation

UNIT:4 (8 Hours)

Electrical phenomena at interfaces (Electronic kinetic phenomena, Electric double layer, short range forces).
DLVO theory, capillary hydrostatics. Zeta potential, Electro osmosis phenomena, Streaming potential, Electro
viscous flows.

UNIT:5 (8 Hours)

Thermodynamics of interfaces, thermodynamics of micelle and mixed micellar formation. Applications in
detergents, personal-care products, pharmaceuticals, nanotechnology and food, textile, paint and petroleum
industries. \

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS

Text Books:
1. Adamson, A. W. and Gast, A. P., Physical Chemistry of Surfaces, John Wiley, New York, 1997.
2. Ghosh, P., Colloid and Interface Science, PHI Learning Pvt. Ltd., New Delhi, 2009.
3. Hiemenz, P. C. and Rajagopalan, R., Principles of Colloid and Surface Chemistry, Marcel Dekker, New
York, 1997.
4. Stokes, R.J. and Evans, D. F., Fundamentals of Interfacial Engineering, Wiley-VCH, New York, 1997.

Reference Books:

1. Baszkin, A. and Norde, W., Physical Chemistry of Biological Interfaces, Marcel Dekker, New York,
2000.

2. Edwards, D. A., Brenner, H. and Wasan, D. T., Interfacial Transport Processes and Rheology,
Butterworth-Heinemann, Boston, 1990.

3. Hunter, R.J., Foundations of Colloid Science, Oxford University Press, New York, 2005.

. Israelachvili, J., Intermolecular and Surface Forces, Academic Press, London, 1992.
5. Slattery, J. C., Interfacial Transport Phenomena, Springer-Verlag, New York, 1990.




Subject code Course Title LT P|C| QP

23B8CHPC47013 | MODERN SEPARATION TECHNIQUES |3/ 0| 0| 3

Course Outcome

Pre-Requisites (If any)-

Course Educational Objective

CEOL1: To acquire in-depth knowledge in the area of membrane separation mechanisms, transport models,
membrane permeability computations, membrane types and modules, membrane reactors, etc.

CEO2: to understand the preparation and characterization of membranes for different applications.

Co1 Explain about Types of membrane available in details.
CO2 Describe the various filtration processes.
COo3 Illustrate the idea about electric field separation process
CO4 Develop a separation technique in terms of modeling.
CO5 Know about Osmotic and gel layer controlled filtration
CO6 Know about advance membrane separation process for liquid and gas
COs PROGRAMME OUTCOMES PSOs
12 3|4 |51| 6|7 8 9 10 11 | 12 1 2
Co1 2 1 |0 - - - 3 2
CO2 1 1 |2 2 2 - - - - - 1
COo3 2 2 |1] - | - - - - - - 1
CO4 1 0 |0 - | - - - - - - 2
CO5 1 2 |0 - | - - - - - - 1
CO6 - 2 | -] 1] - - - - - - - - 2
Avg. 14 16 |15 15 2 3 15
Unit:1 8 (Hours)

Membrane, Classification, characterization and preparation of membrane, Membrane modules,
Classification of membrane separation processes, Materials of membrane construction, Advantages of
membrane processes, Major areas of application, preparation and characteristics of membranes.

Unit:2 8 (Hours)
Principles of membrane separation processes: Reverse osmosis, nano-filtration, ultra-filtration, micro-
filtration,.

UNIT:3 8 (Hours)
Osmotic controlled filtration, gel layer controlled filtration. Basic principles and modeling of dialysis
Unit:4 8 (Hours)

Electric field separation process: Zeta potential, electric double layer, Basic modeling of electric field
enhanced filtration, lonic separations like Electro dialysis, Electrophoresis. lon exchange chromatography.

Unit:5 8 (Hours)
Liquid membrane and its modeling. Basic design of gas separation and pervaporation. Cryogenic separation;
Super- critical extraction, Reactive distillation.

Teaching Method (s):Chalk & Board/PPT/Video Lectures

Text Books 1: C. J. King —“Separation Processes”, Tata McGraw Hill Publishing Co Ltd.
2:Seperation Process Principle by Seader and Henly




Ref. Books 1. Ullmanns, Encyclopedia of Industrial Chemistry, Vol 32, Wiley - VCH.6.
2: Kausikh Nath-“Membrane separation Praocesses”,PHI,New Delhi

Subject Course Title LIT|P|C QP
code
23BCHPC47014 Process Instrumentation 310

Pre -Requisite:

Course outcomes: At the end of the course, the student will be able to:

COo1 Illustrate the operation of temperature measuring instruments used in industries
CO2 Choose suitable pressure measuring devices for different ranges of pressure
COo3 Select the suitable level measuring devices for open and closed vessels
CoO4 Classify the various flow measuring devices for industrial operations.
CO5 Know about the level measuring instruments
CO6 Know about the flow measuring instruments
COs PROGRAMME OUTCOMES PSOs
1 2 3|14 |5/6]7 8 9 10 11 | 12 1 2
Co1 1 1 2 - - - 3 2
COo2 1 1 21 2 2 - - - - - 1
COo3 2 1 20 - |- - - - - - 1
CO4 1 0 0| - |- - - - - - 2
CO5 1 2 0| - |- - - - - - 2
CO6 1 2 -1 |- - - - - - - - 2
Avg. 1.16 116 | 2 | 15 2 1.6
UNIT:1 [8 Hours]

Temperature measuring instruments

Elements of the instruments, Static and dynamic characteristics, Expansion thermometers — Mercury in glass
thermometer, Bimetallic thermometer, Pressure spring thermometer, Static accuracy of thermometers,
Response of thermometers,

UNIT:2Thermo-electric temperature measurements [ 8BHours]
Thermoelectricity, Industrial thermocouple, Resistance thermometers - Thermal coefficient of resistance,
Industrial resistance, Radiation receiving elements, Radiation, Photoelectric and Optical pyrometers

UNIT:3 [10 Hours]
Pressure-measuring instruments

Measurement of pressure and vacuum — Liquid column manometers, Measuring the elements for gauge
pressure and vacuum, Indicating elements for pressure gauges, Measurement of absolute pressure,
Measuring pressure in corrosive liquids, Static accuracy of pressure gauges

UNIT:4 [10 Hours]

Level measuring instruments

Relationship between head, density, and specific gravity, Direct measurement of liquid level, Pressure
(level) measurements in open vessels, Level measurements in pressure vessels, Measurement of interface
level, Density measurements, Level of dry materials




UNIT:5[10 Hours]

Flow-measuring instruments

Differential pressure flow measurement devices - Orifice plate, Venture tube, Pitot tube, Head flow meters,
Quantity meters - Nutating disk, Helical gear, Rotary vane and Lobed impeller flow meters, Turbine flow
meter, Magnetic flow meter, Thermal flow meter, Mass flow meter, Coriolis flow meter, Viscosity

measurements

Teaching Methods: Chalk& Board/PPT

Text Books:
a. D.P.Eckman, Industrial Instrumentation, 1st ed., Wiley eastern, 1950
b. Industrial Instrumentation and Control, 3rd ed. by S K Singh, McGraw-Hill.

Ref. Books:
1. Patranabis, Principles of Industrial Instrumentation, 3rd ed., TMH, 2001
2. Johnson, C.D., “Process Control Instrumentation Technology”, Pearson Education, Inc.




Subject code Course Title LI T|P|C| QP

23BCHPC47021 GREEN TECHNOLOGY

Course Outcome

Pre-Requisites (If any)-

Course Educational Objective

CEO1:To make students aware of how chemical processes can be designed, developed and operated in a
sustainable way.

CEO2:- To facilitate the growth of the Green Technology industry and enhance its contribution to the national

economy.
co1 Understand the principles of green chemistry and engineering
CcO? Design processes that are benign and environmentally viable
Understand several real world examples where organizations used green Technology to
COo3 . S .
improve the sustainability performance of their products.
coa Learn to modify processes and products to make them green safe and economically
acceptable.
CO5 Impact of conventional fossil fuels on environment
CO6 Knowledge about biomas energy and their utilization
COs PROGRAMME OUTCOMES PSOs
1 2 3| 4|5 |6 |7 8 9 10 11 | 12 1 2
Co1 2 110 - - - - - - - 2
CO2 2 3 - - - - - 2
COo3 2 3| 3 1| - - - - - 2
CO4 1 2 1 - - - - - 1
CO5 1 1 2 - -- - - - 2
CO6 1 - |- - - 2 - - - - - 1
Avg. 15 2| 2 1 16 1 16
Unit:1 10 (Hours)

An overview of green technologies, Applications of green technology, green Chemistry and green engineering,
Principles of green Chemistry and engineering, Applications of green chemistry and engineering, Green
chemistry metrics: Principles of yield and mass economy, E-factor, Reaction mass efficiency(RME), Examples
of green chemistry metrics applied to organic synthesis.

Unit:2 10 (Hours)
Design of greener and safer chemicals, Solvent-free methods: Microwave, sono-chemistry. Green catalysts:
ionic liquids, zeolites, photocatalyst, PEG, nanocatalyst, and biocatalyst. Green solvents: Supercritical fluids,
fluorous phase, and green solvents from plants.

Unit:3 10 (Hours)
Life Cycle Assessment — Elements of LCA — Life Cycle Costing — Eco Labelling, Scale-up effect, reactors,
separators, Process integration and Process intensification.

Unit:4 10 (Hours)
Availability and need of conventional energy resources, major environmental problems related to the
conventional energy resources, future possibilities of energy need and availability. Non-conventional energy
sources: Solar Energy-solar energy conversion technologies and devices, their principles, working and
application,

Unit:5 8(Hours)
Definition-benefits and challenges — comparison of green fuels with conventional fossil fuels with reference to
environmental, economical and social impacts- public policies and market-driven initiatives. Biomass energy:

Concept of biomass energy utilization, types of biomass energy, conversion processes, Bio-conversion of




renewable,

Teaching Method (s):

Chalk & Board/PPT/Video Lectures /MOQOC/ Internship/Industry Guest Lecture/Invited Guest Lecture
Demonstration.

(can be chosen one or many)

Text Books
1. Handbook of Green Chemistry, Vol. 1to 9 by P T Anastas, Wiley VCH.
2. Green Chemistry and Engineering: A Practical Design Approach by C J Gonzélezand D J C
Constable, Wiley.
3. Green Chemistry and Engineering: A Pathway to Sustainability by A E Marteel Parrish and M
A Abraham, Wiley.

4. Pollution Prevention: Fundamentals and Practice’ by Paul L Bishop (2000), McGraw Hill
International.

Ref. Books
1. Green Chemistry for Environmental Sustainability by S K Sharma and AMudhoo, CRC Press.
2. Handbook of Organic Waste Conversion’ by Bewik M.\W.M
3. Non-conventional Energy Sources’ by Rai G.D.




Subject

Code Course Title L T|{P |C|QP

23BCHPC47022 | SUSTAINABILITY ENGINEERING 30|00 {3 |A

Pre -Requisite:

Course Educational Objectives

CEOL1: To develop an increased awareness among students on issues in areas of sustainability

CEO2: To make students understand the role of engineering and technology within sustainable development;

CEO3: To know the methods, tools, and incentives for sustainable product-service system development

CEO4: To establish a clear understanding of the role and impact of various aspects of engineering and engineering
decisions on environmental, societal, and economic problems.

Course Outcomes: At the end of the course, the student will be able to:

Co1 have knowledge about the concept and importance of sustainability
CO02 understand different types of pollution and waste generation, their causes, effects and control
Co3 understand environmental management standards and environmental impact assessment
understand the concepts of biomimicking, green engineering, green building, sustainable
Co4 . i .
habitat, sustainable urbanization
CO5 Know about conventional and non-conventional energy
CO6 Knowledge about management in industrial processes
COs PROGRAMME OUTCOMES PSOs
1 2 3| 4|56 |7 8 9 10 11 | 12 1 2
Co1 1 110 - - - - - - - 2
CO2 2 2 - - - - - 2
COo3 2 2| 3 1| - - - - - 1 1
CO4 1 1 1 2 - - - - - 1
CO5 1 1 2 - - - - - 1
CO6 1 1 - |- - - 2 - - - - - 1 1
Avg. 13 14| 2 1 175 1 13
UNIT:1 (10 Hours)

Sustainability - Introduction, Need and concept of sustainability, Social- environmental and economic sustainability
concepts. Sustainable development, Nexus between Technology and Sustainable development, Challenges for
Sustainable Development. Multilateral environmental agreements and Protocols - Clean Development Mechanism
(CDM), Environmental legislations in India - Water Act, Air Act.

UNIT:2 (10 Hours)
Air Pollution, Effects of Air Pollution; Water pollution- sources, Sustainable wastewater treatment, Solid waste -
sources, impacts of solid waste, Zero waste concepts, 3 R concept. Global environmental issues- Resource
degradation, Climate change, Global warming, Ozone layer depletion, Regional and Local Environmental Issues.
Carbon credits and carbon trading, carbon foot print.

Environmental management standards, 1ISO 14000 series, Life Cycle Analysis (LCA) - Scope and Goal, Bio-
mimicking, Environment Impact Assessment (EIA) - Procedures of EIA in India.

UNIT:3 (8 Hours)
Basic concepts of sustainable habitat, Green buildings, green materials for building construction, material selection
for sustainable design, green building certification, Methods for increasing energy efficiency of buildings.
Sustainable cities, Sustainable transport.




UNIT :4 (8 Hours)
Energy sources: Basic concepts-Conventional and non-conventional, solar energy, Fuel cells, Wind energy, Small

hydro plants, bio-fuels, Energy derived from oceans, Geothermal energy

UNIT:5 (8 Hours)
Green Engineering, Sustainable Urbanisation, industrialisation and poverty reduction; Social and technological
change, Industrial Processes: Material selection, Pollution Prevention, Industrial Ecology, Industrial symbiosis.

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS

Text Books:
1. Allen, D. T. and Shonnard, D. R., Sustainability Engineering: Concepts, Design and Case Studies, Prentice

Hall.

Reference Books:

1. Bradley. A.S; Adebayo,A.O., Maria, P. Engineering applications in sustainable design and development,
Cengage learning

2. Ni bin Chang, Systems Analysis for Sustainable Engineering: Theory and Applications, McGraw-Hill
Professional.

3. Treatise on Sustainability Science and Engineering, by Ibrahim S. Jawahir,Subhas K. Sikdar, and
YinlunHuang(eds.), Springer, 2013.

4, Sustainable Development in Practice: Case Studies for Engineers and Scientists, by A. Azapagic and S.
Perdan(eds.), Wiley-Blackwell, 2011.




Subject code Title of The Subject L T P

INTEGRATEDSOLIDWASTE | 3 | o | o
MANAGEMENT

Pre-Requisites (If any)-

Course Educational Objective

CEO1: To Understand the solid, hazardous waste and their treatment and disposal methods and Learn
pollution control aspects for selected process industries.

CEO2:- To study various processing methods of polymers and elastomers.

COo1 Explain about the different types of solid waste
CO2 Understand the various collection and disposal method
COo3 Apply the knowledge to utilize solid waste in different way.
CO4 Develop new method for degradation process of solid waste
CO5 Regulatory processes for hazardous waste
CO6 Know about the different methods of treatment of hazardous waste
PROGRAMME OUTCOMES PSOs
COs 1 2 3|1 4|5| 6|7 8 9 10 11 | 12 1 2
Co1 - - 2 | - -] 2 1) - - - - - 1
CO2 - - 1| - -] 2 3| - - - - - 2
COo3 - - 1| - -] 2 2| - - - - - 1
CO4 - - 1| - -1 1) - - - - - 2
CO5 1 - 1| - - - 2| - - - - - 1
CO6 1 1 - - - - 2| - - - - 2
Avg. 1 1 |12 175/1.83 15
Unit:1
10 (Hours)

Solid waste Management: Sources, Composition and Properties of Municipal Solid Waste, Engineering
principles; Generation, Onsite handling, storage and processing including segregation; Collection, Recycling,
Transfer and transport,Wasteprocessing, Recovery of resources.

Unit:2

10 (Hours)

Waste processing technologies, Biological, chemical and thermal technologies — Composting, Anaerobic
digestion, Incineration and pyrolysis,Disposal of solid waste including sanitary landfill, planning, siting,
design, closure and post-closure monitoring

Unit:3 8
(Hours)Regional/Integrated solid waste management related issues. Principles of E-waste Management.

Biomedical waste: Regulatory framework, categorization; generation, collection, transport, treatment and

disposal.

Unit:4

8 (Hours)

Hazardous Waste Fundamentals, Definition, Classification, Generation, Regulatory process, Current
Management Practices




Unit:5

(7 Hours)

Treatment and Disposal Methods, Physicochemical processes, Biological processes, Stabilization and
solidification; Thermal methods; Land disposal, Remediation of Contaminated Sites.

Teaching Mentod (s):Chalk & Board/PPT/Video Lectures

Text Books 1: Peavy H. S., Rowe D. R. and Tchobanoglous G., Environmental Engineering, McGraw-Hill

International Edition.

2:3. LaGrega, M.D., Buckingham P.L., and EvansJ).C., Hazardous Waste Management,
McGraw-Hill International Editions, 1994

Ref. Books 1:Martin E.J. and Johnson J.H., Hazardous Waste Management Engineering, van
NostrandReinhold,1987.
2: Wentz C.A., Hazardous Waste Management, 2nd Edition, McGraw Hill, 1995




Subject code Course Title LIT PIC| QP

Optimization Methods 310 3

Pre -Requisite:

CEOL1:To introduce the students how to use variables for formulating complex mathematical models in
management science, industrial engineering and transportation science

CEO2:To provide students with opportunity using various software package for solving liner programming
and integer programming models

CEO3:To introduce the students to use of basic methodology for solution of linear programs and integer
programs

CEO4:To introduce the students to advance methods for large scale transportation and assignment problems

Course outcomes: At the end of the course, the student will be able to:

Co1 Analyze, formulate and solve linear programming problems using appropriate
techniques.
C0O2 Conduct and interpret post-optimal and sensitivity analysis and explain the primal-
dual relationship
Co3 Develop mathematical skills related to transportation and assignment problem can
analyze and solve integer programming problem arising from a wide range of
applications.
CO4 Communicate ideas, explain procedures and interpret results and solutions related to
nonlinear programming problem
CO5 Learn about the constrained optimization with equality constraint
CO6 Learn about the constrained optimization with inequality constraint
co PROGRAMME OUTCOMES PSOs
1 234567 8 9] w0 ||| 1 | 2
Co1 1 - 2 | - -1 2 1) - - - - - 1
CO2 1 2 1| - - - - - - - - - 2
COo3 - - 1] 3] - - - - - - - - 1
CoO4 - 2 1| - -1 1 1) - - - - - 2
CO5 1 - 1| - - - - - - - - - 1
CO6 1 1 - - - - - - - - - 1
Avg. 1 16 | 12| 3 1 1 13
UNIT:1 [14 Hours]

Introduction:Historical overview of operations research, fundamentals of OR Modeling Approach. Linear
Programming: Basic assumptions, formulation, graphical method, simplex method, Big-M method, duality
theory, primal-dual relationships, sensitivity analysis.

UNIT:2 [14 Hours]
Transportation and Assignment Problems :Specific features of transportation problem, streamlined
simplex method for solving transportation problems, special features of assignment problems, Hungarian
method for solving assignment problems. Integer programming: Special features, binary integer
programming models-branch-and-bound technique.

UNIT:3 [10 Hours]
Dynamic Programming:Characteristics, principle of optimality, solution procedure, deterministic
problems. Concepts relating to queuing systems, basic elements of queuing model, role of Poison &
exponential distribution, concepts of birth and death process.

UNIT:4 [10 Hours]
Non-linear programming:Introduction to non-linear programming. Unconstraint optimization: Fibonacci
and Golden Section Search method.




UNIT:5

Constrained optimization with equality constraint: Lagrange multiplier, Projected gradient method
Constrained optimization with inequality constraint: Kuhn-Tucker condition, Quadratic programming
Introduction to Genetic Algorithm.

Teaching Methods: Chalk& Board/PPT

Text Books:

1. Taha H.A., Operations Research 9th Edition, Prentice Hall of India, New Delhi, 2010Book
2.KantiSwarup., Man Mohan., and Gupta, P.K., Introduction to Operations Research 7thEdition, Sultan
chand& Sons, New Delhi, 2005

Ref. Books:
1. P.K.Gupta, D.S.Hira, “Operations Research”, S.Chand and Company Ltd
2. Hillier, F.S., and Lieberman G.J., Introduction to Operations Research, 7thEdition, TMH, 20009.




Subject Code Subject LIT[P|C|QP
BEEPE7042 Entrepreneurship Development 31010 3] A

Course Educational Objectives

CEO1 | Explore the entrepreneurial mindset and culture that has been developing in

CEQO2 | Examine the entrepreneurial process involved in both pursuing an entrepreneurial
venture within a large company and the creating and managing a new enterprise for
implementation of an entrepreneurial venture.

CEQO3 | Discuss the dynamics of participating on a business team and the power inherent in a
team relative to individual effort

CEO4 | Provide the background and tools necessary to understand and participate in the
entrepreneurial process within a large company, in a new venture or as an investor

Course Outcomes

CO1 | Understand the concepts of entrepreneurship and skills required to be an

CO2 | Indentify the Business Opportunities to and evaluate the feasibilities of the Project;

CO3 | Understand the formalities for setting up of a new venture and know the concepts of

CO4 | Evaluate different financial institutions supporting small scale industry.

CO5 | Writing a Business plan, components of a B-Plan, determining Bankability of the

CO6 | Develop skills of managing Finanace, Marketing and HR of a business organisation

CO-PO & PSO Mapping

COs PROGRAMME OUTCOMES PSOs
1 2 3 4 |5 1]6 |7 [8 ]9 10 |11 |12 |11 |2
COo1 3
CO2 0 3 3
CO3 0 2 2
CO4 0 3
CO5 0 3
CO6 2 - |1 2
Avg. 25 3 |2 25
SYLLABUS
Unit:1 [10HTrs]

Concept of Entrepreneurship, Motivation for Economic Development and Entrepreneurial
Achievement, Enterprise and Society Why and how to start Business — Entrepreneurial traits
and skills, Mind Vrs Money in Commencing New Ventures,

Unit:2
Entrepreneurial success and failures, Environmental dynamics and change. Entrepreneurial
Process Step by step approach to entrepreneurial start up Decision for Entrepreneurial start

up.

Unit:3 [10HTs]
Identifying the Business opportunity - Business opportunities in various sectors, formalities
for setting up small enterprises in manufacturing and services, Environmental pollution and
allied regulatory and non-regulatory clearances for new venture promotion in SME sector.
Writing a Business plan, components of a B-Plan, determining Bankability of the project.

Unit :4 [8 Hrs]
Central / State level Institution promoting SME. Financial Management in small business.
Marketing Management, problems & strategies Problems of HRM — Relevant Labour — laws..




Unit: 5 [8 Hrs]
Sickness in Small Enterprises. Causes and symptoms of sickness — cures of sickness. Govt.

policies on revival of sickness and remedial measures

Teaching Methods: Chalk& Board/ PPT/Video Lectures/Lecture by Industry Expert/MOOCS

Text Book:

1. Robert Hisrich, & Michael Peters: Entrepreneurship, TMH, 2009.Dollinger:
Entrepreneurship, Pearson, 2009.

Reference Book:
1. Agarwal: Indian Economy, WishwaPrakashan 2009.
Dutt&Sundaram: Indian Economy,S.Chand, 2009
B D Singh.:Industrial Relations &Labour Laws, Excel, 2009.
ArunaKaulgud: Entrepreneurship Management by, Vikas publishing house, 2009.
Essential of entrepreneurship and small business management by Thomas
W.Zimmerer& Norman M.Searborough, PHI-2009.
6. ND Kapoor: Industrial Law, Sultan Chand & Sons, 2009

ok wn




UG IN CHEMICAL ENGINEERING
VIII SEMESTER [FOURTH YEAR]

o @ Hoursper | «
SI. | ¢ o » @ . 2| < <
No | B 8 =is Course Title week 8|2 %
>18 & o © O
L|T|P
THEORY
23BCHPE48011 Safety in Chemical Industries
23BCHPEA80L12 Pollution and its control
1 PE 3 |0]0[|3 |30 70
23BCHPE48013 Physical and Analytical Chemistry
23BCHPE48014 Water Conservation and Management
2 | OF | 23BCHOE4801* | Open Elective - 4 3 /0/0[3 |30 |70
3 OE | 23BCHOE4802* | Open Elective - 5 3 3 |30 70
PRACTICAL / SESSIONAL
4 23BCHPW48101 | Major Project Work-11 & Dissertation |0 (0 (6|3 |100 |O
9 |0l|6] 12| 19 | 210
Total Credits: 12 | 190 | 210




Subject code Title of the subject L T P

POLUTATHONANDITS
BCHOES032 CONTROL 31 0.0
Course Educational Objective
Course Outcome
Pre-Requisites (If any)-

Cco1 Explain about the different types of solid waste

CcO2 Understand the various collection and disposal method

CO3 Apply the knowledge to utilize solid waste in different way.

CoO4 Develop new method for degradation process of solid waste

CO5 Development of methods to dispose hazardous waste

CO6 Learn about the sustainability of industry and environment
COs PROGRAMME OUTCOMES PSOs

1 2 K] 4 o §] 4 o 9 10 11 17 1 2
¢o1 1 - 1 - - 2 1 - - - - - s
r02 T 2 T -1 -] - T - - - - - 2
qO3 - - T 1T - - 21 - - - - - T

KoZ! - 2 [ I [ --1 [ - - - - - 2
TO5 T - T -1 -] - - - - - - - T
"O6 T T - - -1 - 2T - - - - 2

Unit:1 10(Hours)

Air Pollution: Air pollution Control Methods—Particulate control devices — Methods of Controlling
Gaseous Emissions — Air quality standards.Noise Pollution: Noise standards, Measurement and

control methods — Reducing residential and industrial noise — 1S0Q14000

Unit:2 10 (Hours)
Industrial wastewater Management: — Strategies for pollution control — Volume and Strength
reduction Neutralization — Equalization — Proportioning — Common Effluent Treatment Plants —
Recirculation of industrial wastes — Fffluent standards

Unit:3 11 (Hours)
Solid Waste Management: solid waste characteristics — basics of on-site handling and collection —
separation and processing — Incineration- Composting-Solid waste disposal methods — fundamentals
of Land filling. Environmental Sanitation: Environmental Sanitation Methods for Hostels and Hotels,
Hospitals, Swimming pools and public bathing places, social gatherings (melas and fares), Schools
and Institutions, Rural Sanitation-low cost waste disposal method

Unit:4 12 (Hours)
Hazardous Waste: Characterization — Nuclear waste — Biomedical wastes — Electronic wastes —
Chemical wastes — Treatment and management of hazardous waste-Disposal and Control methods.
Sustainable Development: Definition- elements of sustainable developments-Indicators of sustainable
development-

Unit:5
Sustainability Strategies- Barriers to Sustainability—Industrialization and sustainable development —
Cleaner production in achieving sustainability- sustainable development

Teaching Mentod (s):Chalk & Board/PPT/Video Lectures




Text Books

1: Environmental Engineering, by Ruth F. Weiner and Robin Matthews — 4th Edition Elesevier, 2003.
2: Environmental Science and Engineering by J.G. Henry and G.W. Heinke — Pearson Education.

Ref. Books 1 Environmental Engineering by Mackenzie L Davis & David A Cornwell. McGraw Hill
Publishing




Subject code Course Title LIT PIC| QP
BCHPES8021 NANOTECHNOLOGY 3101073
Course Outcome
Pre-Requisites (If any)-
COo1 Explain properties on nano particle .
CO2 Make use of various instrument like SEM, TEM , STM and DLS
CO3 Describe about the chemical engineering process and nano synthesis process
CO4 Apply the knowledge of nano technology in different field
CO5 Use of carbon nano materials in different fields
CO6 Use of Nano technology in chemical engineering
COs PROGRAMME OUTCOMES PSOs
1 2 34| 5|67 8 9 10 11 | 12 1 2
Co1 1 - 2 | - - - 1) - - - - - 1
CO2 1 2 1| - - - - - - - - - 2
COo3 - - 2 | 1] - - 2| - - - - - 1
Co4 - 2 1| - -1 1 1) - - - - - 2
CO5 1 - 2 | - - - - - - - - 2
CO6 - 2 - - - - 2| - - - - 1
Avg 1 2 | 16| 1 11|15 15
Unit:1 10 (Hours)

Nano Scale, history and Scope of Nano Technology., Nanomaterials, Morphology. Enhanced properties at
nano scale. Comparison with bulk materials.

Unit:2 10 (Hours)
Top Down Approach, Grinding, Planetary milling and Comparison of particles, Bottom Up Approach, Wet
Chemical Synthesis Methods, Micro emulsion Approach, Colloidal Nanoparticles Production, Sol Gel
Methods, Son chemical Approach, Microwave and Atomization, Gas phase Production Methods : Chemical
Vapour Depositions.

Unit:3 10 (Hours)
Introduction to Instrumentation and characterization Instrumentation Fractionation principles of Particle size
measurements, Particle size and its distribution, XRD, Zeta potential, SEM, TEM, AFM, STM, DLS,
Spectroscopy. Etc.

Unit:4 10 (Hours)
Kinetics at Nanoscale,Nucleation and growth of particles, Issues of Aggregation of Particles, Oswald
Ripening, Stearic  hindrance, Layers of surface Charges, Zeta Potential and pH,
Carbon Nanomaterials,Synthesis of carbon buckyballs, List of stable carbon allotropes extended fullerenes,
metallofullerenes solid C60, bucky onions nanotubes, nanocones ,Difference between Chemical Engineering
processes and nanosynthesis processes

Unit:5 10 (Hours)
Applications of Nano Technology.Applications in Chemical Engineering like nanocatalyst, bio analytical
tools, nano/micro arrays, nano devices

Teaching Method (s):Chalk & Board/PPT/Video Lectures

Text Books

1: Sulabha K. Kulkarni, Nanotechnology: Principles and Practices, Capital Publishing Company, 2007.
2. Gabor L. Hornyak., H.F. Tibbals, Joydeep Dutta, John J. Moore, Introduction to Nanoscience and




Nanotechnology, CRC Press, 2008.

Ref. Books 1: Stuart M. Lindsay, Introduction to Nanoscience, Oxford University Press, 2009.
2:. Poole C., and Owens F., Introduction to Nanotechnology, John Wiley, New Jersey, 2003.




Subject code Course Title LT P|C| QP

PHYSICAL AND ANALYTICAL
BCHPES013 CHEMISTRY 3101013

Course Outcome

Pre-Requisites (If any)-Organic Chemistry, Inorganic Chemistry

Course Educational Objective

CEOL1: To enable the students to acquire knowledge in the field of electrochemistry, solubility behaviour,
photochemical reactions and colloidal chemistry, adsorption towards different applications

CEO?2 : To enable the students to acquire knowledge in the field of chromatography, spectroscopy for
analytic purposes

co1 Explain the behavior of and interactions between, matter and energy at the atomic and
molecular levels
co? Apply quantitative reasoning skills to determine quantities of matter and energy
involved in physical and chemical changes.
CO3 Analyze the atomic structure, chemical bonding and molecular geometry based model
CO4 Adopt the workings environment to work with various instruments
CO5 Know about the isotherms used in adsorption
CO6 Different instrument used in atomic spectroscopy
Cos PROGRAMME OUTCOMES PSOs
1 2 34|56 |7 8 9 10 11 | 12 1 2
Co1 3 3|10 o - | -1 - - - - - - 3
CO2 3 3|0 o - | - | - - - - - - 2
COo3 2 2| 2 1) -1 - | - - - - - - 1
Co4 1 0| 0 o - | - | - - - - - - 2
CO5 1 2| - - - -] - - - - - -
CO6 2 -1 (- - - - - - - - -
Avg. 2 25115 1 18
Unit:1 10(Hours)

Colloidal system-Introduction and properties of colloidal systems, (preparation details not required),
electrical properties, electro kinetic properties: electrophoresis and electro-Osmosis, gels and emulsions
Simple mixtures: Partial molar quantities, Theory of mixing; Solution of non-volatile solutes; Colligative
properties; Mixture of volatile liquids; Phase rule and phase equilibrium.

Unit:2 10(Hours)
Electro-kinetic phenomena: lon Transport, Conductivity and lonic Interactions; Conduct metric titration;
Processes at electrode (Electrical double layer, Rate of charge transfer, Over potential and other related
aspects); Electrochemical processes; Power generation and storage (Fuel cells, Storage batteries);
Corrosion and electrolysis (Elementary idea only).

Unit:3 10(Hours)
Adsorption at surfaces: Growth and structure of solid surfaces; Physical adsorption, and chemical
adsorption; applications of adsorption, adsorption of gases by solids Extent of adsorption and adsorption
isotherms; Freundlich adsorption isotherm; B.E.T. theory of multilayer adsorption.




Unit:4 10
(Hours)

Chromatography and chromatographic methods of analysis. Atomic and molecular spectra: Spectra of
simple and complex atoms; General features of spectroscopy; Rotation and vibration of molecules;
Electron Spin and Nuclear Magnetic Resonance,

Unit:5

10 (Hours)

Atomic absorption spectroscopy; UV and Visible spectro-photometry; IR absorption spectroscopy;
Fluorescence spectroscopy; Mass spectroscopy, Emission spectroscopy; Introduction to NMR
spectroscopy; Raman spectroscopy; Moss Bauer spectroscopy.

Teaching Mentod (s):Chalk & Board/PPT

Text Books

1: Puri. B.R., Sharma. L.R.and Madan. S. Pathania, “Principles of Physical Chemistry”, 44th Edn., Vishal
Publishing Co, Jallandhar, 2010

2: Samuel. H, Maron and Carl.F, Prutton, Principles of Physical Chemistry, 4th Edn., Amerind
Publishing Co., 1972.

Ref. Books
1: Seamus P.J. Higson: Analytical Chemistry.
2: Douglas A. Skoog and Donald M..West: Fundamentals of Analytical Chemistry.




Subject code Course Title LI T PIC| QP
BCHPES8014 Water Conservation and Management 3/0/0(3
Course Outcome: At the end of the course, the student will be able to:
Pre-Requisites (If any)-
Co1 Understand the economic, social and environmental issues associated with water use.
cO2 Calculate peak runoff rates and volumes for storm water in natural and developed
landscapes.
Design and detail water conservation and management projects including water harvesting,
COos3 . .
constructed wetlands and biological treatment of sewage and storm water.
CO4 Produce designs and technical drawings for drip irrigation and water management plans.
CO5 Know about the functions of water resources
CO6 Methods and techniques for water management
Cos PROGRAMME OUTCOMES PSOs
1 2 3|14 |5|6|7 8 9 10 11 | 12 1 2
Co1 2 110 0 -] -] - - - - - - 3
CO2 2 2(0| 0| -] -1 - - - - - - 2
COo3 2 212 1| -] -1 - - - - - - 1
CO4 - o2 2 |-\ -1 - - - - - - 2
CO5 2 2| - -l -] - - - - - - - 2
CO6 2 o A Y A R R - - - - - - 1
Avg 2 | 1L75]16| 13 2 1
Unit:1 10 (Hours)

Concepts of Hydrology: Hydrological cycle, water balance, precipitation, infiltration, evaporation and evapo-
transpiration, Rainfall-runoff relationships, Hydrologic instrumentation, Flood flows, Low Flows. Urban
Hydrology, Groundwater, Groundwater chemistry, contamination and pollution prevention.

Unit:2 10 (Hours)
Water Quality: Physical water quality parameters, Chemical water quality parameters, Biological water quality
parameters, Water quality requirements and water quality standards.

Water pollution: Freshwater Pollution, Estuarine water pollution, Marine pollution, Water quality in rivers and
lakes: parameters of organic content of water quality, DO and BOD in streams, transformation process in water
bodies, oxygen transfer by inter phase transfer in water bodies, turbulent mixing in rivers, water quality in lakes
and reservoirs, groundwater quality.

Unit:3 10 (Hours)
Water conservation: Global water crisis figures, increased global water stress, Global Climate change, Water
availability and usage , water audits, Goals of water conservation, History of water conservation in India,
Principles of water harvesting and conservation, traditional and modern Water conservation techniques, cost
analysis, Benefits of water conservation, water conservation in homes; waterconservation in the work
place;water conservation in agriculture; water conservation in process industry; water conservation in
constructionindustry; water conservation in service industry.

Unit:4 8 (Hours)
Water governance and water policy issues, water, sustainability, and development, Water Resources
Management: Functions of Water Resources Management, Water Scarcity and its impacts, Water Shortages vs.
WRM, Water Resources Management in india.

Unit:5 10 (Hours)
Water Demand Management: Concept, Potential Stresses on Water Demand, The Demand Management
Approach, Water Demand and Water Quality Management, methods and techniques for water management,
Integrated Water Resources Management: Definition of IWRM, IWRM Principles, How to Implement IWRM,




Legislative and Organizational Framework, Methods of testing water quality. Preserving water quality,
minimizing evaporation, water sanitation,

Teaching Mentod (s):Chalk & Board/PPT

Text Books
1. Environmental Engineering, Irwin/ McGraw Hill International Edition, 1997, G. Kiely,

2. Water Resources Management, by Libor Jansky,

Ref. Books
1. “System Approach to Water Management” by A K Biswas, McGraw-Hill Inc.,US

2. “Water Resources Systems Engineering” by W A Hall and J A Dracup



http://jainbookdepot.com/servlet/BookSearch?searchtype=Keywords&text1=Libor%20Jansky&page=1

GANDHI INSTITUTE OF ENGINEERING & TECHNOLOGY, GUNUPUR

OPEN ELECTIVE (OE)

DEPARTMENT OF CHEMICAL ENGINEERING

SL

NG OE 1 OE 2 OE 3 OE 4
UPSTRAM PROCESS BIOCHEMICAL FUEL AND ENERGY CHEMICAL
1 | ENGINEERING REACTION TECHNOLOGY ANALYTICAL
ENGINEERING TECHNIQUES
BASIC CHEMICAL NOVEL SEPERATION PETROLEUM, PROCESS MODELLING
2 | ENGINEERING TECHNIQUES PETROCHEMICALS & SIMULATION
&NATURAL GAS
ENGINEERING
AIRPOLLUTION
PROCESSUTILITY AND | CORROSION
3 | INDUSTRIAL SAFETY ENGINEERING BATTERY TECHNOLOGY CONTROL

TECHNIQUES




OPEN ELECTIVE -1
SL
NO | SUBJECT CODE | SUBJECT CREDIT
1 BCHOE5051 UPSTRAM PROCESS ENGINEERING
2 BCHOE5052 BASIC CHEMICAL ENGINEERING
3 BCHOE5053 PROCESS UTILITY AND INDUSTRIAL SAFE 3
OPEN ELECTIVE -2
1 BCHOEG051 BIOCHEMICAL REACTION ENGINEERING
2 BCHOEG052 NOVEL SEPERATION TECHNIQUES
3 BCHOEG053 CORROSION ENGINEERING 3
OPEN ELECTIVE -3
1 BCHOE7051 FUEL AND ENERGY TECHNOLOGY
PETROLEUM, PETROCHEMICALS &NATURAL
2 BCHOE7052 | ;s ENGINEERING
3 BCHOE7053 BATTERY TECHNOLOGY 3
OPEN ELECTIVE -4
1 BCHOES8031 CHEMICAL ANALYTICAL TECHNIQUES
2 BCHOES8032 PROCESS MODELLING & SIMULATION
3 BCHOES8033 AIRPOLLUTION CONTROL TECHNIQUES 3
Subject Code Title of The Subject L QP
BCHOES05L UPSTREAM PROCESS

ENGINEERING




Course Outcome

Pre-Requisites (If any)-

cot Describe the operation, as well as constriction and exploitation characteristics of
co2 machines for mechanical operations.
o Solve simple radiation heat transfer problems
e Make use of empirical equations to solve forced and natural convection heat-
CO4 transfer problems
COo5 Design the distillation column
COo6 Know about the molecular diffusion in fluids
Separation of complex multicomponent liquid mixtures
Cos PROGRAMME OUTCOMES PSOs
1 2 314|567 8 9 10 11 | 12 1 2
¢go1 1 112 0 - | - | - - - - - - 3
¢o2 1 2101 0 - | - | - - - - - - 1
¢os3 2 2120 1) - | - | - - - - - - 1
qgo4 - 02| 2| - 1| -1 - - - - - - 1
¢O5 1 2| - N N - - - - - 2
¢O6 1 =120 1 - -0 - - - - - - - 2
Unit:1 10 (Hours)

Processing of particulates Properties and handling of particulate solids, size reduction equipments-
working principles of crusher, grinder and pulveriser, screening and particle size distribution.

Unit:2 10 (Hours)
Methods of analysis and description — fluid as a continuum, Classification of fluid. Fluid statics —
basic equation — equilibrium of fluid element — Hydrostatic Pressure, Pressure measuring Devices.
Flow in boundary layers. Its formation & growth in tubes & plates. Basic equations of fluid flow
continuity, momentum & Bernoulli’s equation. Flow measuring devices; Venturi, Orifice, Pitot tube
& Rotameter.

Unit:3 12 (Hours)
Modes of heat transfer, basic laws of heat transfer, Conduction: The Fourier heat conduction equation,
Steady-state one dimensional heat conduction through plane wall, cylindrical wall, spherical wall and
composite structures. Heat transfer from extended surfaces, critical insulation of thickness.
Introduction to convection: Natural and forced convection, Natural Convection: Grashoff number,
natural convection from vertical and horizontal surfaces. Forced convection, The convective heat
transfer coefficient, Types of heat exchangers, log-mean temperature difference, energy balances,
overall heat transfer coefficients

Unit:4 13 (Hours)
Introduction to Mass transfer operations, moleculardiffusion in fluids, binary solutions, Fick’s law,
equation of continuity, steady state equimolal counter current diffusion, Stefan-Maxwell equation,
diffusivity of gases and liquids,application of molecular diffusion, mass transfer coefficients, in
laminar and turbulent flow,

Unit:5

Interphase mass transfer, Film theory, Penetration theory, surface-renewal theories, analogy between
mass, heat and momentum transfer. Relative volatility, ideal solutions, azeotropes, enthalpy
concentration diagrams, flash vaporization, partial condensation, differential distillation steam
distillation, azeotropic and extractive distillation. Continuous distillation

Teaching Mentod (s):Chalk & Board/PPT/Video Lectures




Text Books 1:.McCabe, Smith and Harriot, Unit Operations of Chemical Engineering
2. Foust et al, Principles of Unit Operations.
Ref. Books 1: Badger and Banchero. Introduction to Chemical Engineering.

2. Foust, Wenzel, Clump, Maus and Andersen, Principles of Unit Operations.




Subject Code Title of the subject L T P
PROCESS UTILITY AND 3 0 0
BCHOES052 INDUSTRILA SAFETY
Course Outcome
Pre-Requisites (If any)-
Co1 Explain the different types of safety precaution to be taken in working environment.
CO2 Describe the various safety rules and regulation
COo3 Developed a new safety methods
CO4 Study the different hazardous effect of accident inside the plant.
CO5 Study of different types of compressors
CO6 Incident Recall Technique (IRT) from disasters
Cos PROGRAMME OUTCOMES PSOs
1 2 3|14 |56 |7 8 9 10 11 | 12 1 2
Co1 1 2/0| 0 |- -12 - - - - - 3
CO2 1 2/0( O | -] - | - - - - - - 2
COo3 - 2/0 1 |- -12 - - - - - 1
CO4 1 00| 2|-1]-11 - - - - - 1
CO5 1 2| - - -] - - - - - - 2
CO6 1 -1 2 - -] 2 - - - - - 1
Avg. 1 21 2| 13 1.75 16
Unit:1 10 (Hours)

Hard and Soft water, Requisites of Industrial Water and its uses. Methods of water Treatment such as
Chemical Softening and Demineralization, Resins used for Water Softening and Reverse Osmosis. Effects of
impure Boiler Feed Water.

Unit:2 10 (Hours)
Properties of Steam, problems based on Steam, Types of Steam Generator such as Solid Fuel Fired Boiler,
Waste Gas Fired Boiler and Fluidized Bed Boiler. Scaling and Trouble Shooting. Steam Traps and
Accessories.

Unit:3 10 (Hours)
Refrigeration Cycles, Methods of Refrigeration used in Industry and Different Types of Refrigerants such as
Monochlorodifluro Methane, Chlorofluro Carbons and Brins. Refrigerating Effects and Liquefaction
Processes.Compressed air:Classification of Compressor, Reciprocating Compressor, Single Stage and Two
Stage Compressor, Velocity Diagram for Centrifugal Compressor, Silp Factor, Impeller Blade Shape.
Properties of Air —Water Vapors and use of Humidity Chart. Equipments used for Humidification,
Dehumidification and Cooling Towvers.

Unit:4 8 (Hours)
History of Safety movement—Evolution of modern safety concept-general concepts of management—planning
for safety for optimization of productivity-productivity, quality and safety-line and staff functions for safety-
budgeting for safety-safety policy.

Unit:5 7 (Hours)
Incident Recall Technique (IRT), disaster control, job safety analysis, safety survey, safety inspection, safety
sampling, evaluation of performance of supervisors on safety

Teaching Mentod (s):Chalk & Board/PPT/Video Lectures




Text Books 1: Eckenfelder, W. W, Jr. “Industrial Water Pollution Control” McGraw-Hill: New York,
1966.

2: P. L. Ballaney, “Thermal Engineering”, Khanna Publisher New Delhi, 1986.

Ref. Books 1: P. N. Ananthanarayan, “Basic Refrigeration & Air conditioning”, Tata McGraw Hill, New
Delhi,2007




Subject code Title Of The Subject L T P

BIO-CHEMICAL REACTION 3 0 0
BCHOE6051 ENGINEERING
Course Outcome
Pre-Requisites (If any)-
Co1 Knowledge about material balance and energy balance in process industry.
CO2 Describe the bioprocess monitoring/control.
COo3 Knowledge of fundamentals of chemical reaction engineering..
CO4 Design of ideal batch and continuous reactor
CO5 Design of ideal reactors for single and complex reactions and non-isothermal reactors
Illustrate operation and choice of bioreactor.
CO6 Know about the models of biochemical reactions
Cos PROGRAMME OUTCOMES PSOs
1 2 3| 4 516 |7 8 9 10 11 | 12 1 2

Co1 1 1(0 0 |-1 - - - - - - - 2

COo2 1 210 0 |-1 - - - - - - - 2

COo3 - 210 1)-| - - - - - - - 1

CO4 1 0|0 2 | -1 - - - - - - - 1

CO5 1 2| - -l -] - - - - - - - 2

CO6 1 -1 2 - - - - - - - - 2

Avg 1 175 2 13 16
Unit:1 10 (Hours)

Material Balance & Energy Balances: Mathematical requisites — use of log-log and semi-log graph paper,
triangular diagram, graphical differentiation and graphical integration, material balance without chemical
reaction, material balance with chemical reaction, energy balance; enthalpy changes, heat of reaction and its
temperature dependence, heats of solution and mixing, adiabatic flame temperature, use of psychometric
charts.

Unit:2 10 (Hours)
Kinetics of homogeneous reactions: classification of reactions, reaction rate, speed of reaction, rate equation,
concentration-dependent term of rate equation, rate constant, order and molecularity, representation of
elementary and nonelementary reactions, kinetic models for nonelementary reactions, temperature-dependent
term of a rate equation, activation energy and temperature dependency.

Unit:3 10 (Hours)

Kinetic analysis of batch reactor data: Integral and differential methods for analyzing Kinetic data,
interpretation of constant volume batch reactor, data for zero, first, second and third order reactions, half life
period, irreversible reaction in parallel and series, auto catalytic reaction. Kinetic interpretation of batch
reactor data for single reactions: interpretation of variable volume batch reaction data for zero, first and
second order reactions,

Unit:4 10 (Hours)

Ideal batch reactor, steady state CSTR and plug flow reactors and their use for kinetic interpretation. Design
for single reaction: size comparison of single reactors, plug flow reaction in series and/or parallel, equal and
different size of mixed reactor in series, finding the best system for given conversion, recycle reactor, Design
of multiple reactions in batch, CSTR and PFR.




Unit:5 10 (Hours)
Biochemical reaction systems: Cell and enzyme fermentation, Monod’s model of growth kinetics. Kinetics of
Enzyme catalyzed reactions for free and immobilized enzymes. — derivation of Michaelis-Menten equation,
Briggs-haldane relationship, the determination and significance of kinetic constants, Lineweaver-burk and
Eadie-Hofstee plot, principles of enzyme inhibition - Competitive, noncompetitive and
uncompetitiveMichaelish-Menten Kinetics, inhibition by foreign substances, kinetics of competitive and
noncompetitive inhibitions, microbial fermentation, batch fermentor and mixed flow fermentor, kinetic
expressions of fermentation.

Teaching Mentod (s):Chalk & Board/PPT/Video Lecture

Text Books 1:Chemical process Principles (Part | & I), Houge, Watson & Ragatz, Asian Student Edition
Asia Publishing House
2.Basic Principles and Calculations in Chemical Engineering, Himmelbalu, Prentice Hall () 6th Ed.

Ref. Books 1:Levenspiel, 0., Chemical Reaction Engineering, Wiley Eastern  Ltd.
2:Smith & Vanes, Thermodynamics for Chemical Engineers, MGH.




Subject code Title of the Subject L | T | P

NOVEL SEPARATION
BCHOEG6052 TECHNIQUES 3100

Course Outcome

Pre-Requisites (If any)-

Co1 Explain about Types of membrane available in details.
CO2 Describe the various filtration processes.
CO3 Illustrate the idea about electric field separation process
CO4 Develop a separation technique in terms of modeling.
CO5 Know about Osmotic and gel layer controlled filtration
CO6 Know about advance membrane separation process for liquid and gas
COs PROGRAMME OUTCOMES PSOs
1 2 3|4 |5|6]|7 8 9 10 11 | 12 1 2
Co1 2 110 - - - 3 2
CO2 1 1] 2 2 2 - - - - - 1
COo3 2 21 1| - | - - - - - - 1
Co4 1 oy 0| - | - - - - - - 2
CO5 1 21 0| - | - - - - - - 1
CO6 - 2| - - - - - - - - - 2
Avg 14| 16 15 2 3 15
Unit:1 8 (Hours)

Membrane, Classification, characterization and preparation of membrane, Membrane modules,
Classification of membrane separation processes, Materials of membrane construction, Advantages of
membrane processes, Major areas of application, preparation and characteristics of membranes.

Unit:2 8 (Hours)
Principles of membrane separation processes: Reverse osmosis, nano-filtration, ultra-filtration, micro-
filtration,.

UNIT:3 8 (Hours)
Osmotic controlled filtration, gel layer controlled filtration. Basic principles and modeling of dialysis

Unit:4 8 (Hours)
Electric field separation process: Zeta potential, electric double layer, Basic modeling of electric field
enhanced filtration, lonic separations like Electro dialysis, Electrophoresis. lon exchange chromatography.

Unit:5 8 (Hours)
Liquid membrane and its modeling. Basic design of gas separation and pervaporation. Cryogenic
separation; Super- critical extraction, Reactive distillation.

Teaching Method (s):Chalk & Board/PPT/Video Lectures

Text Books 1: C.J.Geankoplis-“Transport processes and unit Operations”, PHI, New Delhi
2.Ronald W.Roussel- Handbook of Separation Process Technology, John Wiley.

Ref. Books 1:Ullmanns, Encyclopedia of Industrial Chemistry, Vol 32, Wiley - VCH.6.
2:Kausikh Nath-“Membrane separation Praocesses”,PHI,New Delhi.




Subject code Title of the subject L T|P

BCHOEG053 COROSION ENGINEERING | 3 | 0 | 0
Course Outcome
Pre-Requisites (If any)-
COo1 Explain about Types of corrosion available in details.
CO2 Describe the various corrosion controlled processes.
CO3 Illustrate the idea about prevention strategies process
CO4 Techniques of corrosion rate
CO5 Prevention and design of coating
CO6 Develop a microbial influenced corrosion in terms of case studies
COs PROGRAMME OUTCOMES PSOs
1 2 3|14 |5]6]|7 8 9 10 11 | 12 1 2

Co1 2 110 - - - 3 2

C0O2 1 11 2 2 2 - - - - - 1

COo3 2 21 1| - | - - - - - - 1

CO4 1 0| 0| - | - - - - - - 2

CO5 1 21 0| - | - 2 - - - - - 1

CO6 - 2| - | 1| - | - | - - - - - - 2

Avg 14| 133| 15| 15 2 3 15
Unit:1 11 (Hours)

Corrosion — introduction, definitions and types, Electrochemical cells-definitions and Principles, Potential
measurements — galvanic cells, concentration cells. ,EMF and Galvanic series — bimetallic couples., Eh-pH
diagrams — fundamental aspects.,Construction of Eh — pH diagrams. Fe- H20-O2 diagram.,Copper,
Aluminium and general corrosion diagrams

Unit:2 10 (Hours)
Electrode — solution interface —definition and types of polarization. Exchange current density —
polarization relationships. ,Polarization techniques — corrosion rate determination., Mixed potentials —
concepts and Basics., Mixed potential theory — bimetallic couples, Mixed potential theory — activation
and diffusion controlled processes

Unit:3 12 (Hours)
Prevention strategies — design and coatings, Prevention strategies — inhibitors and surface engineering.
Cathodic protection — principles and classification. ,Cathodic protection — influencing factors and
monitoring.,

Unit: 4

Design aspects for cathodic protection. Stray current corrosion. ,Passivity — definitions and influencing
parameters, Passivity — application of mixed potential theory, Passivity — design of corrosion
resistant alloys. Anodic protection

Unit:5 12 (Hours)
Microbially influenced corrosion (MIC— definitions, environments and microbiology,MIC -
Electrochemical aspects and general mechanisms., MIC — Bacterial transport, attachment and affected
materials. MIC - Role of aerobic and an aerobic microorganisms Mechanisms and models for SRB
corrosion. MIC and Biofilms. MIC — case studies and mechanisms




Teaching Mentod (s):Chalk & Board/PPT/Video Lectures /MOOC/ Internship/Industry Guest
Lecture/Invited Guest Lecture Demonstration.
(can be chosen one or many)

Text Books 1:Denny A Jones, Principles and Prevention of Corrosion (second edition), Prentice-
Hall, N. J. (1996).

2M. G. Fontana, Corrosion Engineering (Third Edition) McGraw-Hill Book Company
(NY) (1987).




Subject code Title of the Subject L | T| P

FUEL TECHNOLOGY

BCHOE051 Course Educational Objective
Course Outcome
Pre-Requisites (If any)-
COo1 Differentiate solid, liquid and gaseous fuels
CO2 Apply the knowledge of characterization techniques for fuels
(6{0X Develop the alternate energy sources
CO4 Explain the modern energy conversion technologies
CO5 Knowledge about liquid fuels
CO6 Knowledge about the synthetic fuels
COs PROGRAMME OUTCOMES PSOs
1 2 3|14 |5|6/|7 8 9 10 11 | 12 1 2
Co1 2 110 - - - 3 2
CO2 1 1] 2 2 2 - - - - - 1
COo3 0 21 1| - | - - - - - - 1
Co4 1 21 0| - | - 2 - - - - - 2
CO5 1 21 0| - | - 2 - - - - - 1
CO6 - 2| - - - - - - - - - 2
Avg 125| 16 15 2 3 16
Unit:1 8 (Hours)

Fuels: Solid Fuels : Coal — Origin, Chemical composition, calorific value, Classifications, Characteristics
& distribution of Indian coals, Storage and spontaneous combustion of coal,

Unit:2 8 (Hours)
Coal washing and blending, Pertrographic constituents of coal, Carbonization of coal, manufacture and
properties of metallurgical coke, recovery of by-products

Unit:3 8 (Hours)
Liquid Fuels : Origin and composition of crude oil, crude oil distillation and its products with special
reference to gasoline, Kerosene and diesel oil, cracking and reforming, Coaltar distillation Products, Shale
oil.

Unit:4 5 (Hours)
Gaseous Fuels: Natural gas, coal gas. Coke oven and blast furnace gas, Manufacture of Water gas and
producer gas, Carburetted water gas. ,

Unit:5 5 (Hours)
Synthetic Fuels : Hydrogenation of coal, fischer — Tropsch synthesis

Teaching Mentod (s):Chalk & Board/PPT/Video Lectures

Text Books 1: Fuels and Combustion - S. Sarkar
2.Elements of Fuel Technology - Himus

Ref. Books 1:Solid, Liquid and gaseous fuel - Brame and King.
2: Elements of Fuels, Furnaces and Refractories, O. P. Gupta




Subject code Title of the subject L T P

BATTERY TECHNOLOGY

BCHOE7053 Course Educational Objective
Course Outcome
Pre-Requisites (If any)-
COo1 Explain about Types of battery available in details.
CO2 Describe the various battery manufacturing processes.
CO3 Illustrate the idea about fuel cell.
CO4 Apply the knowledge for recycle and reuse of battery.
CO5 Know about different storage tanks in battery
CO6 Regulations and Safety Aspects of High Voltage Batteries
COs PROGRAMME OUTCOMES PSOs
1 2 314|567 8 9 10 11 | 12 1 2
Co1 2 110 - - - 3
CO2 1 1] 2 2 2 - - - - - 1
COo3 0 2| 1| - | - - - - - - 2
CO4 2 -2 - - 2 - - - - - 2
CO5 1 21 0| - | - - - - - - - 1
CO6 1 2| - | 12| - - - - - - - - 1
Avg. [116| 16|16]| 15 2 3 16 [1
Unit:1 10 (Hours)

General background on alternative energy sources and sustainability, Introduction to electric-based
transportation, Introduction to battery, Dry Cell, Alkaline Battery, Li-ion batteries (main focus) ,Principle
of operation ,Battery components and design ,Electrode, cell and battery fabrications ,Building block cells,
battery modules and packs ,Li, polymer, batteries and applications ,All solid state batteries and future
developments ,Li-S battery, future battery ,Li-Air battery, frontier battery.

Unit:2 10 (Hours)
Sodium-battery ,Magnesium battery ,Aluminum battery ,Silicon battery, Nickel Metal Hydride Battery
:Advance Ni-MH batteries for transportation ,Future prospects of Ni-MH batteries vs. lithium ion
batteries, Lead-acid battery Advance lead-acid batteries Horizontal plate Pb-Acid batteries for
transportation Cylindrical Pb-Acid battery vs. flat plate system

Unit:3

High temperature batteries for back-up applications Zebra cell Li-iron sulfide cells Li-S cells Flow
batteries for load leveling and large scale grid application Vanadium and iron based batteries Semi-fluid
flow batteries Ni-Hydrogen batteries for space and marine applications Ni-H2 cells for space applications

Unit:4 10 (Hours)
Introduction to fuel cells PEM and alkaline fuel cells for transportation Solid oxide fuel cells Hydrogen
storage systems Solid state hydrogen storage tanks Gas phase hydrogen storage tanks Cryogenic hydrogen
storage tanks Liquid phase hydrogen storage tanks Fuel reformers Advanced fuel reformers

Unit:5 10 (Hours)
Technology and economic aspects of battery recycling ,Battery Applications for Stationary and Secondary
Use, Regulations and Safety Aspects of High Voltage Batteries ,Code and Standards Safe handling of
Lithium Batteries ,Safety of high voltage devices

Teaching Mentod (s):Chalk & Board/PPT/Video Lectures
(can be chosen one or many)

Text Books 1: G-A. Nazri and G. Pistoa, Lithium Batteries, Science and Technology, Kluwer Academic
Publisher, 2003.
2:H. A. Kiehne, “Battery Technology Handbook,” Marcel Dekker, NYC, 2003.




Ref. Books 1:. James Larminie and John Lowry, “Electric Vehicle Technology Explained,” John Wiley,
2003.
2:.D. Lindenand T. S. Reddy, “Handbook of Batteries,” 3rd Edition, McGraw-Hill, 2002.




Subject code Title of the subject L| T| P

TREATMENT OF INDUSTRIAL
BSHOE8033 EFFULUENT 3100
Course Educational Objective

Course Outcome

Pre-Requisites (If any)-

COo1 Explain about the various disposal and biological treatment process
CO2 Describe various air and water treatment methods
COo3 Apply the knowledge in developing new digester for treatment process
CO4 Make use of various chemical and biological process for effluent treatment.
CO5 Methods of treatment of solid waste
CO6 Management of solid waste from major industries
COs PROGRAMME OUTCOMES PSOs
1 2 3|14 |5|6|7 8 9 10 11 | 12 1 2
Co1 1 110 2 - - - 3 2
CO2 1 1] 2 - 2 - - - - - 1
COo3 0 21 1| - - - - - - - 2
CO4 2 -l - - - 2 - - - - - 1
CO5 1 2|1 0| - - - - - - - - 1
CO6 1 2 - | 1| - -] - - - - - - 2
Avg. | 12| 16|15| 1 2 16 (1
Unit:1 10
(Hours)

General Characteristics of Industrial effluents, effects on Environment —ISI tolerance limits for
discharging industrial effluents into surface water, into public sewers and on to land for Irrigation.

Unit:2 10
(Hours)Hazardous Waste Fundamentals, Definition, Classification, Generation, Regulatory process,
Current Management Practices, Treatment and Disposal Methods, Physicochemical processes, Biological
processes.

Unit:3 8
(Hours)Necessity of treatment —Segregation — Process changes — Salvaging —By Product Recovery —lon
Exchange, Electro dialysis,

Unit:4 8
(Hours)

Solvent Extraction,Floatation — Removal of Nitrogen and Phosphorus — Boiler water treatment methods
and cooling water treatment methods.

Unit:4 10
(Hours)Sources, characteristics and treatment of Sugar, Dairy, Distilleries,treatment of power plants, oil
refineries,cement and steel.,Paper and pulp, tanneries, textiles, fertilizers and pharmaceuticals

Teaching Mentod (s):Chalk & Board/PPT/Video Lectures
(can be chosen one or many)

Text Books 1:Rao, M.N. & Dutta, A.K. “Waste Water Treatment”, 3rd Edition, IBH Publishers, 1982
2. Metcalf and Eddy. “Waste water Engineering — Collection, Treatment, Disposal and
Reuse”, Mc Graw Hill Pub. Co., 1995.




Ref. Books 1:Numersorn. N.L., “Liquid Waste from industry — theories, Practice and Treatment”.
2: Bhide, A.D. & Sunderesan, B.B. “Solid Waste Management”, INSDOC, NEERI, Nagpur
1994

Subject code Title of the subject L T

Process Modelling and Simulation 3 0 0

Unit:1 10 (Hours)
Introduction and The role of analysis: Chemical engineering problems, basic concepts of analysis; the
analysis process, simple example of estimating an order, source of the model equations. Conservation
equations, constitutive equations, control volumes, dimensional analysis, system of units, dimensional
consistency in mathematical descriptions, dimensional analysis and Constitutive relationships, final
observations.

Unit:2 10 (Hours)
Non-Reacting Liquid Systems: Introduction, equation of continuity, simple mass balance, application of
the model equations, component mass balances.

Model behavior: Steady state behavior, un-steady state behavior, density assumption, numerical
integration methods of ordinary differential equation.

Unit:3 8 (Hours)
Reacting Liquid Systems: Introduction, basic model equations for a tank-type reactor, reaction rate, batch
reactor, pseudo firstorder reactions, reversible reactions, multiple reactions. Consecutive reactions, parallel
reactions, complex reactions, constant density assumption, order and stoichiometry

Unit:4 8 (Hours)
Treatment of experimental data: Introduction, criteria for Best Fit, Best Slope-I, Best straight line.
Fitting a quadratic, simulation examples of gravity fluid flow, heat and mass transfer. Dynamic modelling
of simple processes, sequential, simultaneous modular and equation oriented approaches. Computer
programming of various iterative convergence methods such as Newton- Raphson, false position, Muller
methods.

Unit:4 10 (Hours)
Sources, characteristics and treatment of Sugar, Dairy, Distilleries,treatment of power plants, oil
refineries,cement and steel.,Paper and pulp, tanneries, textiles, fertilizers and pharmaceuticals

Teaching Mentod (s):Chalk & Board/PPT/Video Lectures
(can be chosen one or many)




Subiject code Title of the subject L T P

Chemical Analytical Techniques

Course Outcomes (CO):

At the end of the course, student will be able to-

1. relate the essential theory and principle of analytical techniques in various streams of engineering
2. identify the importance of specific analytical technique for any application

3. select and apply the appropriate analytical method to evaluate a sample

4. interpret the qualitative and quantitative results of analysis

Unit:1 10 (Hours)
Overview of Analytical Techniques: Introduction to various analytical methods, characterization
techniques of engineering materials

Unit:2 10 (Hours)
Origin and theory of ultraviolet spectra, types of transition of organic and inorganic molecules,
chromophore, bathochromic shift, hypsochromic shift, Woodward-Fisher rules for calculating Amax

Unit:3 8 (Hours)
Electromagnetic spectrum, modes of molecular vibration, theory and interpretation of IR spectra

Unit:4 8 (Hours)
Thermogravimetric analysis, differential scanning colorimetry, X-ray diffraction, energy dispersive X-Ray

Unit:4 10 (Hours)
Application in various domains

Teaching Mentod (s):Chalk & Board/PPT/Video Lectures (can be chosen one or many)

Suggested Readings

1. Chatwal, Anand, Instrumental Methods of Chemical Analysis, Himalaya Publishing House.

2. Hobart H. Willard, Lynne L. Merritt Jr., John A. Dean, Instrumental Methods of Analysis, CBS
Publishers.

3. Douglas A. Skoog, Donald M. West, Fundamentals of Analytical Chemistry, Cengage Learning.

4. William Kemp, Qualitative Organic Analysis: Spectrochemical Techniques, European chemistry series,
McGraw-Hill.

5. M. Khopker, Basic Concepts of Analytical Chemistry, New Academic Science

6. Seamus P.J. Higson (2006). Analytical Chemistry.




Subject code Title of the subject L T P

Petroleum, Petrochemical and Natural Gas 3 0
Engineering

Unit:1 10 (Hours)
Scenario of Petroleum Industry

Introduction to petroleum industry, world petroleum resources, petroleum industry in India

Origin, Exploration and Drilling of petroleum crude

Different types of geophysical surveys, rotary drilling, directional drilling, offshore drilling, types of
offshore drilling rigs

Unit:2 10 (Hours)
Transportation and Storage

Storage and transportation of crude and petroleum products, Oil and gas pipeline network in India
Petrochemical refinery

Crude pre-treatment, refining and distillation of petroleum crude, composition and classification of
petroleum crude, terminology used in petroleum industry, methods of evaluation: ASTM, TBP and EVF
distillation, properties and specifications of petroleum products such as LPG, gasoline, naphtha, kerosene,
ATF, diesel, lubricating oil and waxes

Unit:3 8 (Hours)
Refinery configuration

Fuel based refinery configuration, lube based refinery configuration, energy efficiency in Crude oil
distillation: pinch analysis

Modern petroleum refining

CDU, VDU, FCC, DCC, hydrocracking, catalytic reforming, isomerization, steam reforming, alkylation,
solvent extraction, applications for fuel and lube refining, vis breaking, delayed coking

Modern petrochemical complexes

Naphtha cracking, chemicals from C2 (ethylene), C3 (propylene), C4 (butenes, butadienes etc.), aromatic
complexes-para-xylene, PTA, PSF, etc

Unit:4 8 (Hours)
Examples of Indian refineries

Refining and petrochemical integration with examples from Panipat refinery and Reliance Jamnagar
Natural gas

Different types of natural gases (condensate, wet and dry gas) and their characterization, Natural gas
processing, natural gas liquids (NGL) extraction. Transport of natural gas in liquid phase, transport and
storage of natural gas in gas phase, liquefaction and gasification of natural gas, extraction of helium

Unit:5 10 (Hours)
Economics and future prospect

Economics and value chain of oil industry, future fuel specifications and emission standards, future
prospects of oil industry

Teaching Mentod (s):Chalk & Board/PPT/Video Lectures (can be chosen one or many)




Title of the subject 4 L A
TREATMENT OF INDUSTRIAL 3 0 0
EFFULUENT
Course Educational Objective
Course Outcome
CO1 e Pre-Requisites (If any)-
o1 5 Plarn about the various disposal and biological treatment process
ol Aescnbe various air and water treatment methods
a3 Pply the knowledge in developing new digester for treatment process
- Make use of various chemical and biological process for effluent treatment.
co Methods of treatment of solid waste
6 Management of solid waste from major industries
COs PROGRAMME OUTCOMES psos |
T o T O O 1 7 T T M
CO1 1 1/ 0 2 - - - 3 2
CO02 1 L i@l O T - 2] - 1
CO3 0 211 - - - - - - - 2
CO4 2 -] - 3 - ) 5 = = - = 1
CO5 1 200 == & 2 ¢ 3 Z T z 1
CO6 1 2| - 1 2 = z = 5 Z 3 T 2
Unit:1 10 (Hours)
General Characteristics of Industrial effluents, effects on Environment —ISI tolerance limits for discharging industrial
- | effluents into surface water, into public sewers and on to land for Irrigation.
Unit:2 10 (Hours)Hazardous
Waste Fundamentals, Definition, Classification, Generation, Regulatory process, Current Management Practices,
Treatment and Disposal Methods, Physicochemical processes, Biological processes.

Unit:3 8 (Hours)Necessity of
treatment —Segregation — Process changes — Salvaging —By Product Recovery —lon Exchange, Electro dialysis,

Unit:4 8 (Hours)
Solvent Extraction,Floatation — Removal of Nitrogen and Phosphorus — Boiler water treatment methods and cooling
water treatment methods.

Unit:4 10 (Hours)Sources,
characteristics and treatment of Sugar, Dairy, Distilleries,treatment of power plants, oil refineries,cement and
steel.,Paper and pulp, tanneries, textiles, fertilizers and pharmaceuticals

Teaching Mentod (s):Chalk & Board/PPT/Video Lectures

(can be chesen one or many)
Text Books 1:Rao, M.N. & Dutta, AK. “Waste Water Treatment”, 3rd Edition, IBH Publishers, 1982

2. Metcalf and Eddy. “Waste water Engineering — Collection, Treatment, Disposal and Reuse”, Mc Graw

Hill Pub. Co., 1995.
Ref. Books 1:Numersorn. N.L., “Liquid Waste from industry — theories, Practice and Treatment™
2: Bhide, A.D. & Sunderesan, B.B. “Solid Waste Management”, INSDOC, NEERI, Nagpur 1994
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