ANNA UNIVERSITY, CHENNAI
AFFILIATED INSTITUTIONS

REGULATIONS 2021
CHOICE BASED CREDIT SYSTEM

B. TECH. BIOTECHNOLOGY AND BIOCHEMICAL ENGINEERING

VISION OF THE DEPARTMENT
To become a Centre of excellence in technical education, promoting research and bringing out
professionals with social commitment capable of contributing to individual and national prosperity.

MISSION OF THE DEPARTMENT

1. To impart sound basic knowledge of Biotechnology and Biochemical Engineering concepts to
achieve career fulfilment.

2. To inculcate passion and motivation for lifelong learning and learning in premier National and
International institutions.

3. To excel students to identify, analyze and solve problems related to the field and also skillful in
emerging areas of Biotechnology and Biochemical Engineering.

1.PROGRAMME EDUCATIONAL OBJECTIVES (PEOs):

1. Be able to design, develop and provide solutions for products and
processes in Biotechnology and Biochemical Engineering and allied fields
through quality education

2. Be able to address challenges in industrial and research areas with socio-ethical
responsibilities

3. Our graduates will excel in biotech and related industries as good process and design
engineers capable of handling production related activities including quality control.

4. Our graduates will serve as good entrepreneurs with strong ethical values and
communication skills.

2. PROGRAMME OUTCOMES (POs):
The Biotechnology and Biochemical Engineering Graduates will have the ability to

1
PO#| Graduate Attribute ]

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.




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.

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.

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

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.

3.PROGRAM SPECIFIC OUTCOMES (PSOs) :

1.
2.
3.

4.

Acquire sound basic knowledge of bioscience, biotechnology and engineering concepts to
emerge as good process engineers in industries.

Impart expertise on various bioprocess techniques for sustainable design and development
As bioprocess engineer, function as member or leader for managing projects, recognize the
need for technological change and communicate with the society effectively.

Design and develop solutions to environmental and biochemical industrial problems

4. PEOs/ POs Mapping:
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MAPPING - UG- Biotechnology & Biochemical Engineering

Year | Semest Course Title PO PSO
er
PO | PO2 | PO | PO | PO |PO | PO PO | PO | PO PO PO PO PSO | PSO | PSO | PSO
1 3 4 5 6 7 8 9 9 10 11 12 1 2 3 4
Professional English — | 16 = ; 28 15 3 3 3 116 3 3 3 ) ) )
Matrices and Calculus 3 3 1 1 0 0 0 0 2 0 2 3 - - -
Engineering Physics 3 3 16 | 1.2 | 1.8 1 - - - - - 1 - - -
o Engineering Chemistry % 3 16 ; .30 Jof MR i i 150 - i i
- |
|_ .
o 0 Problem Solving and Python 3 i 4 i E
5 U§J Programming 2 3 3 3 2 2 2 3 3
> .
o ST 0L /Heritage of Tamils
Problem Splvmg and Python > 3 3 3 > i 1 1 i i > > 3 3
Programming Laboratory
3 24 | 2.6 1 1
Physics and Chemistry Laboratory 2. o8 | LF 1 1 14 | 1.8 - - - - 1.3 - - -
6 6
English Laboratory 3 3 3 3 1 3 3 3 3 3 3 3 - - -
Professional English - Il 3 3 3 3 [275| 3 3 3 |22 3 3 3 - - -
Statistics and Numerical Methods 3 3 1 1 1 0 0 0 2 0 2 3 - - -
Engineering Graphics 3 il 2 2 3 2 2 2
Materials Science for Biotechnologists
- Basic Electrical, Electronics and
) X : 2 1 1 1 - - -
4 Instrumentation Engineering
| . S :
H SPGB QsTEeLHIL LWL /
w Tamils and Technology
E Engineering Practices Laboratory 3 2 1 1 1 2 2 1 1
(’) . . .
Basic EIectrlt_:aI, EIe(_:tronl_cs and 16| 14 o8 | 16 12 | 16
Instrumentation Engineering Laboratory
Communication Laboratory / Foreign | 2.4 | 2.8 3 3 1.8 3 3 3 3 3 3 3 - - -
Language




Year Semest Course Title PO1 |PO |PO |PO |PO |PO |PO |PO |PO | PO PO PO PO PSO | PSO | PSO | PS
er 2 3 4 5 6 7 8 9 9 10 11 12 1 2 3 04
Transforms and Partial Differential 3 3 1 1 0 0 0 0 2 0 0 3 i i )
Equations
Cell Biology 3 2 3 2 2 2 2 2 3 3 2 2 3 3 2 1
3 ; FIwcj Mechanics For Chemical 3 3 3 3 3 3 2 3 > 1 1 > 3 3 3
= 0 Engineers
% ﬁ Chemical Process Calculations 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
> E Microbiology 3 3 3 3 3 2 3 2 2 2 2 2 3 2 3 2
« Biochemistry Laboratory 2 3 2 2 1 2 3 1 1 2 2 2 2 2 1
Cell Biology and Microbiology 3 3 3 3 3 5 1 1 3 > 3 3 3 3 3 2
Laboratory
Professional Development
Probability and Statistics 3 3 1 0.8 0 0 0 0 2 0 0 2 - - -
Basic Industrial Biotechnology 3 2 3 2 2 2 2 2 3 3 2 2 3 3 2 1
> - -
= Env!ronmental Science and 8 18] 1 1 g 20 | 224 : L | i 18 i i )
m ngineering
= Chemical Engineering Laboratory-1
n
TN (Fluid Mechanics & Heat Transfer) 2 : 2 : 4 5 2 2 2 2 2
; Bioprocess Principles 3 3 3 2 2 3 3 3 2 2 3 3 3 3 3 3
Immunology 3 2 3 2 3 2 3 2 3 1 2 2 2 3 3 2
Immunology Laboratory 3 3 ) 3 3 2 1 1 2 3 3 3 3 3 2 3
PO| PO | PO | PO | PO| PO | PO | PO | PO PO PO PO | PSO | PSO | PSO | PS
w
> s COURSE TITLE POl | 3| a5 6| 7 |89 9 |10]|12]12]1] 2] 3/|o04
'c'})J (7)) Bioprocess Engineering 3 3 3 3 2 1 3 - 3 1 3 3 3 3 3 2
1-Low,2-Medium,3-High,”-“-no correlation




ANNA UNIVERSITY, CHENNAI
NON-AUTONOMOUS COLLEGES AFFILIATED COLLEGES
REGULATIONS 2021
CHOICE BASED CREDIT SYSTEM
B. TECH. BIOTECHNOLOGY AND BIOCHEMICAL ENGINEERING
CURRICULUM AND SYLLABI FOR SEMESTERS | TO VIII

SEMESTER |
CREDITS
S COURSE CATE- PERIODS PER TOTAL
COURSE TITLE WEEK CONTACT
No. CODE GORY
L TT1 p | PERIODS
1. IP3151 Induction Programme - - - - 0
THEORY
2. HS3152 | Professional English - | HSMC 3 0 0 3 3
3. MA3151 | Matrices and Calculus BSC 3 1 0 4 4
4. PH3151 | Engineering Physics BSC 310 0 3 3
5. CY3151 | Engineering Chemistry BSC 3 0 0 3 3
6. GE3151 | Problem Splvmg and Python ESC 3 0 0 3 3
Programming
7. GE3152 | gdpj oy /Heritage of Tamils | HSMC 1 0 0 1 1
PRACTICALS
8. | GE3171 Problem Solving and Python
Programming Laboratory =S = 2 4 4 2
9. BS3171 Physics and Chemistry BSC 0 4 4 2
Laboratory
10. | GE3172 | English Laboratory ® EEC 0 1
TOTAL | 16 | 1 10 27 22
$ Skill Based Course
SEMESTER I
PERIODS TOTAL
fl.o CSSSEE COURSE TITLE ggLEY PERWEEK CONTACT | CREDITS
' L [T P PERIODS
THEORY
1. HS3252 Professional English - 11 HSMC 2 0
2. MA3251 Statistics and Numerical BSC 3 4 4
Methods
3. PH3252 M.aterlals Smgnce for PCC 3 0 0 3 3
Biotechnologists
4. Basic Electrical, Electronics ESC
BE3252 and Instrumentation 3 0 0 3 3
Engineering
5. GE3251 Engineering Graphics ESC 2 6 4
6. GE3252 ng]L,qugLo QML EBIL LIQNLD HSMC 1 1
/ Tamils and Technology
7. NCC Credit Course Level 17 - 2 0 2 2
PRACTICALS
8. GE3271 Engineering Practices ESC
Laboratory 0 0 4 4 2
9. BE3272 Basic Electrical, Electronics
and Instrumentation ESC 0 0 4 4 2
Engineering Laboratory
10. Communication Laboratory /
GE3272 Foreign Language ® EEC 0 0 4 4 2
TOTAL 17 1 16 31 23

# NCC Credit Course level 1 is offered for NCC students only. The grades earned by the students will be

recorded in the Mark Sheet, however the same shall not be considered for the computation of CGPA.
$ Skill Based Course




SEMESTER Il

PERIODS
TOTAL
S. COURSE CATE PER
NO. CODE COURSE TITLE GORY WEEK CONTACT | CREDITS
PERIODS
L |T|P
THEORY
1. MA3351 Transforms and P_artlal BSC 31110 4 4
Differential Equations
2. BT3392 Biochemistry PCC 3|10]|0 3 3
3. BT3351 Cell Biology PCC 3/10]|0 3 3
4, BT3352 Microbiology PCC 3 ]0|0 3 3
5. CH3352 |Fluid Mechanics for Chemical | PCC
: 3 /]0|0 3 3
Engineers
6. BT3491 Chemical Process Calculations
in Biotechnology PCC 3100 3 3
PRACTICALS
7. BT3361 Biochemistry Laboratory PCC 0|3 15
8. BT3362 Cell and Microbiology PCC ol 3 15
Laboratory '
9. GE3361 Professional Development® EEC ololz2 2 1
TOTAL | 18 | 1 | 8 27 23
$ Skill Based Course
SEMESTER IV
PERIODS TOTAL
S. COURSE CATE PER
NO. CODE COURSE TITLE GORY WEEK CONTACT | CREDITS
PERIODS
L |T]|P
THEORY
1. | MA3391 |Probability and Statistics PCC 3 |1]0 4 4
2. | GE3451 Enwro_nm@tal Sciences and BSC > lolo
Sustainability
3. | BI3401 Chemical Thermodynamics ESC
. , 4 |0 |0 4 4
and Bio-Thermodynamics
4. | BT3451 A_nalytlcal Techniques In pPCC 310lo 3 3
Biotechnology
5. | BT3391 B_aS|c Industrial pPCC 3 10lo 3 3
Biotechnology
6. | BT3452 Industrial Enzymology P SR 3 3
7. NCC Credit Course Level 2* 3 /00 3 3#
PRACTICALS
8. | BI3411 Chemical Engineering PCC
Laboratory-1 (Fluid
Mechanics & Heat 0103 3 1.5
Transfer)
9. | BT3461 Analytical  Instrumentation | PCC olols 3 15
Laboratory
10.| BI3511 Industrial Training/Internship | EEC ) N i i
I*
TOTAL | 18 | 1 | 6 25 22

# NCC Credit Course level 2 is offered for NCC students only. The grades earned by the students will be recorded in the
Mark Sheet, however the same shall not be considered for the computation of CGPA.

*Four weeks industrial training/internship carries two credits. Industrial training/internship during IV Semester Summer
Vacation will be evaluated in V semester
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SEMESTER V

PERIODS TOTAL
Nsd. CSSSEE COURSE TITLE gég\z( PER WEEK CONTACT | CREDITS
L | T| P | PERIODS
THEORY
1. | BT3551 Bioprocess Principles PCC 3|0 0 3 3
2. | BT3552 | Immunology PCC | 3 ]0]| O 3 3
3. | BI3501 Heat and Mass Transfer PCC 310 0 3 3
4. Professional Elective | PEC 3 1|0 0 3 3
5. Professional Elective I PEC 3 |0 0 3 3
6. Professional Elective llI PEC 3 1|0 0 3 3
7. Mandatory Course- ¢ MC | 30| O 3 0
PRACTICALS
8. | BT3561 Immunology Laboratory PCC 0 3 15
9. | BI3511 Industrial Training/Internship | EEC
I+ 0 0 2
TOTAL | 21 | O 3 24 21.5

¥ Mandatory Course-I is a Non-credit Course (Student shall select one course from the list given under MC-I)

*Four weeks industrial training/internship carries two credits. Industrial training/internship during IV Semester Summer
Vacation will be evaluated in V semester

SEMESTER VI
PERIODS TOTAL
NSd. ngSEE COURSE TITLE gég\z{ PER WEEK | CONTACT | CREDITS
L |T| P | PERIODS
THEORY
1. | BI3601 Chemical Reaction
Engineering o Sy 2 e 3
2. | BT3651 Bioprocess Engineering PCC 3]0 0 3 3
3. Professional Elective IV PEC 3]0 0 3 3
4, Professional Elective V PEC 310 0 3 3
5. Professional Elective VI PEC 310 0 3 3
6. Open Elective — I* OEC | 3 |0]| O 3 3
7. Mandatory Course-II* MC | 3|0]| O 3 0
8. NCC Credit Course Level 3* 3|0 0 3 3#
PRACTICALS
9. | BI3611 Chemical Engineering Lab- PCC
2 (Mass Transfer &
Cr(lemical Reaction 'TIT, F B L5
Engineering)
10.| BT3661 Bioprocess Laboratory PCC | 0 |0 3 3 15
11.| BI3711 Industrial EEC
Training/Internship 11" N j i
TOTAL | 21| O 6 27 21

*Open Elective — | shall be chosen from the emerging technologies.

#

Vacation will be evaluated in VIl semester
& Mandatory Course-ll is a Non-credit Course (Student shall select one course from the list given under MC- 11)

# NCC Credit Course level 3 is offered for NCC students only. The grades earned by the students will be recorded in the
Mark Sheet, however the same shall not be considered for the computation of CGPA.

Four weeks industrial training/internship carries two credits. Industrial training/Internship during VI Semester Summer




SEMESTER VII/VIII®

PERIODS TOTAL
o | CRaE COURSE TITLE SAL- | PERWEEK | CONTACT | CREDITS
L [ T| P | PERIODS
THEORY
1. | BT3751 Downstream Processing PCC 3|/0]0 3 3
2. | GE3791 | Human values and Ethics |HSMC | 2 | 0| O 2 2
3. Management Elective” HSMC | 3 [0 | O 3 3
4. Open Elective — II** OEC 3]1]0] 0 3 3
5. Open Elective — 11*** OEC 3/10]0 3 3
6. Open Elective — IV*** OEC 3]0]0 3 3
PRACTICALS
7. | BT3761 Downstream Laboratory PCC olol 3 3 15
8. BI3711 Industrial EEC
Training/Internship 1™ 010]0 0 2
TOTAL | 17 | 0| 3 20 20.5

*If students undergo internship in Semester VII, then the courses offered during semester VII will be offered
during semester VIII.

**Open Elective — Il shall be chosen from the emerging technologies.

***QOpen Elective Il and IV (Shall be chosen from the list of open electives offered by other Programmes
* Elective- Management shall be chosen from the Elective Management courses

*Four weeks industrial training/internship carries two credits. Industrial training/Internship during VI Semester Summer
Vacation will be evaluated in VII semester

SEMESTER VIINII®

PERIODS TOTAL
S | COuRsE COURSE TITLE SAL- | PERWEEK | CONTACT |CREDITS
. L | T] P | PERIODS
PRACTICALS
1. Bi3gll Project Work / Internship” | EEC 0 [0]20 20 10
TOTAL 0 0| 20 20 10

*If students undergo internship in Semester VII, then the courses offered during semester VII will be offered
during semester VIII.

#15 weeks of continuous Internship in an organization carries 10 credits.

ELECTIVE — MANAGEMENT COURSES

TOTAL CREDITS: 163

sL COURSE CATE PERIODS TOTAL
NO’ CODE | COURSE TITLE GORY PERWEEK | CONTACT | CREDITS
' 0 [ P PERIODS

1. | GE3751 | Principles of Management HSMC 310| O 3 3

2. | GE3752 | Total Quality Management HSMC 3/1]0] 0 3 3

3. | GE3753 | Engineering Economics and | HSMC 3|/]0| O 3 3
Financial Accounting

4. | GE3754 | Human Resource HSMC 310 O 3 3
Management

5. | GE3755 | Knowledge Management HSMC 3/]0] 0 3 3

6. | GE3792 | Industrial Management HSMC 3/]0] 0 3 3




MANDATORY COURSES |

S CATE PERIODS TOTAL
Nd COURSE COURSE TITLE GORY PER WEEK | CONTACT | CREDITS
' CODE L|T|P PERIODS
Introduction to Women MC
L. MX3081 and Gender Studies 310 0 0
2. MX3082 Elements of Literature MC 310 0 3 0
3. | MX3083 Film Appreciation MC 3/]0] 0 3 0
4, MX3084 Disaster Risk Reduction MC 3o 0 3 0
and Management
MANDATORY COURSES II
PERIODS TOTAL
S'o ngSSE COURSE TITLE gé;'f( PER WEEK | CONTACT | CREDITS
' LT |P PERIODS
Well Being with MC
1 MX3085 Traditional Practices - 3|0 0 3 0
Yoga, Ayurveda and
Siddha
2. MX3086 History of Sc_lencg and MC 3ol o 3 0
Technology in India
3. Political and Economic MC
MX3087 Thought for a Humane 3|0| O 3 0
Society
4. MX3088 State, N._atlo_n Bun_dmg MC 3ol o 3 0
and Politics in India
5. | MX3089 Industrial Safety MC 3|0| O 3 0




PROFESSIONAL ELECTIVE COURSES : VERTICALS

Vertical | Vertical V Vertical VII Vertical VIII
Bioprocess Vertical Il Vertical Ill Vertical IV Quality and Vertical VI
& Biosciences Medical Computational Re uI)elltor Food & Plant & Animal Tissue Environmental
Biochemical Biotechnology | Biotechnology /-i]ffairs y Agriculture culture Engineering
Engineering Engineering
Molecular Cancer Agricultural Plant tissue culture Environmental
Blo.react'or Human anatomy, medicine and Clinical data management biotechnology Pollution
engineering physiology - . management Control
diagnostics technology ) X
Engineering
Systamable Pathology & _ Big data Clinical trials, ' Algae Animal Biotechnology and Medical waste
bioprocess ; ) Cancer biology : . ' biotechnology Cell Culture treatment
microbiology analysis bioethics
development
. . Engineering Advances in Animal Role of
Psllgélglim’ Molecular Pharmaceutical Genomics, F;eﬁ?:ilr‘?st'i%n properties of | Biotechnology,tissue culture | Biotechnology
racticez forensics biotechnology proteomics Biotechnolo food in Environment
P oy materials
dProce.ss Metabolic Drug design Computational Intelleqtual ' St_orag'e Crop improvement Occupational
ynamics engineering and discovery biology property rights in | engineering Safety
and control 9 Biotechnology Management
Bioprocess i . Green Tech Agrochemicals Industrial
: : Bioinformatics . .
modelling . Tissue . Entrepreneurship in Food Safety &
Nanobiotechnology . . and basics of R )
and engineering . & Management processing Hazard
. . programming )
simulations Analysis
MATLAB Stem cell Vaccine Qomputer Bioethics and B_|omass, Ad_vances in processing (_)f Industrial
' aided drug ; Bioenergy Horticulture,species,planation Effluent
programme therapeutics technology : Biosafety
design products Treatment

Registration of Professional Elective Courses from Verticals:
Professional Elective Courses will be registered in Semesters V and VI. These courses are listed in groups called verticals that represent a particular area of

specialisation. Students are permitted to choose all Professional Electives from a particular vertical or from different verticals. Further, only one Professional
Elective course shall be chosen in a semester horizontally (row-wise). However, two courses are permitted from the same row, provided one course is enrolled in

Semester V and another in semester VI.

The registration of courses for B.E./B.Tech (Honours) or Minor degree shall be done from Semester V to VIIl. The procedure for registration of courses explained
above shall be followed for the courses of B.E/B.Tech (Honours) or Minor degree also. For more details on B.E./B.Tech (Honours) or Minor degree refer to

Regulations 2021 Clause 4.10.(Amendments)

10



PROFESSIONAL ELECTIVE COURSES : VERTICALS

VERTICAL |: BIOPROCESS & BIOCHEMICAL ENGINEERING

SL COURSE CATE PERIODS TOTAL
NO. CODE COURSE TITLE GORY PER WEEK CONTACT CREDITS
' LI T| P PERIODS
1. BI13001 Bioreactor Engineering | PEC 310 0 3 3
2. B13002 Sustainable Bioprocess | PEC 3|0 0 3 3
Development
3. BI13003 Pilot Plant, Scale Up PEC 3|0 0 3 3
practices
4, CH3651 Process dynamics and | PEC 3|0 0 3 3
control
5. CBT331 Bioprocess Modelling PEC 3|0 0 3 3
and Simulation
6. BI3004 MATLAB programming PEC 310 0 3 3
VERTICAL Il: BIOSCIENCES
sL COURSE CATE PERIODS TOTAL
NO. CODE COURSE TITLE GORY PER WEEK CONTACT CREDITS
' LT | P PERIODS
1. | PY3391 Human Anatomy and PEC 3|0 0 3 3
Physiology
2. BI3005 Pathology and PEC 3|0 0 3 3
Microbiology
3. BI3006 Molecular Forensics PEC —— 0 3 3
4. BI3007 Metabolic Engineering PEC 310 0 3 3
5. BI3008 Nanobiotechnolgy PEC 310 0 3 3
6. BI3009 Stem Cell Therapeutics PEC 310 0 3 3
VERTICAL lll: MEDICAL BIOTECHNOLOGY
sL COURSE CATE PERIODS TOTAL
NO. CODE COURSE TITLE GORY PER WEEK CONTACT CREDITS
) L | T P PERIODS
1. | BI3010 Molecular Medicine PEC 310 0 3 3
and Diagnostics
2. CBT372 Cancer Biology PEC 310 0 3 3
3. BI3011 Pharmaceutical PEC 310 0 3 3
Biotechnology
4. BI3012 Drug Design and PEC 3|0 0 3 3
Discovery
5. CBT333 Tissue Engineering PEC 310 0 3 3
6. BI3013 Vaccine Technology PEC 310 0 3 3

11




VERTICAL IV: COMPUTATIONAL BIOTECHNOLOGY

SL COURSE CATE PERIODS TOTAL
NO. CODE COURSE TITLE GORY PER WEEK CONTACT CREDITS
' L|T| P PERIODS
1. | BI3014 Clinical Data PEC 310 0 3 3
Management
2. BI3015 Big Data Analysis PEC 310 0 3 3
3. BI3016 Genomics and PEC 310 0 3 3
Proteomics
4. BI3017 Computational Biology PEC 310 0 3 3
5. BI3018 Bioinformatics and PEC 310 0 3 3
Basics of R -
Programming
6. CPY331 Computer Aided Drug PEC 31|10 0 3 3
Design
VERTICAL V: QUALITY AND REGULATORY AFFAIRS
sL COURSE CATE PERIODS TOTAL
NO. CODE COURSE TITLE GORY PER WEEK CONTACT CREDITS
' L|{T| P PERIODS
1. | BI3019 Cancer Management PEC 3|10 0 3 3
Technology
2. BI3020 Clinical Trials, PEC 310 0 3 3
Bioethics
3. BI13021 Regulation Affairs in PEC 3|0 0 3 3
Biotechnology
4, CBT332 Intellectual Property PEC 3|0 0 3 3
Rights in Biotechnology
5. BI13023 Entrepreneurship and PEC 3|0 0 3 3
Management
6. BI3024 Bioethics and Biosafety PEC geo 0 3 3
VERTICAL VI: FOOD & AGRICULTURE ENGINEERING
SL COURSE CATE PERIODS TOTAL
NO. CODE COURSE TITLE GORY PER WEEK CONTACT CREDITS
' L | T P PERIODS
1. | BI3025 Agricultural PEC 310 0 3 3
Biotechnology
2. B13026 Algae Biotechnology PEC 310 0 3 3
3. BI3027 Engineering Properties | PEC 310 0 3 3
of Food Materials
4. B13028 Storage Engineering PEC 3]0 0 3 3
5. B13029 Green Technology in PEC 310 0 3 3
Food Processing
6. BI3030 Biomass and PEC 310 0 3 3
Bioenergy
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VERTICAL VII: PLANT & ANIMAL TISSUE CULTURE

SL COURSE CATE PERIODS TOTAL
NO' CODE COURSE TITLE GORY PER WEEK CONTACT CREDITS
' L|T| P PERIODS
1. BI3031 Plant Tissue Culture PEC 31|10 0 3 3
2. BI3032 Animal Biotechnology PEC 310 0 3 3
and Cell Culture
3. BI3033 Advances in Animal PEC 31|10 0 3 3
Biotechnology and
Tissue Culture
4. B13034 Crop Improvement PEC 310 0 3 3
5. BI13035 Agrochemicals PEC 3]0 0 3 3
6. BI3036 Advances in PEC 31|10 0 3 3
processing of
Horticulture, Species
and Plantation
Products
VERTICAL VIlII: ENVIRONMENTAL ENGINEERING
sL COURSE CATE PERIODS TOTAL
NO. CODE COURSE TITLE GORY PER WEEK CONTACT CREDITS
' L|T| P PERIODS
1. | BI3037 Environmental Pollution | PEC 3|0 0 3 3
Control Engineering
2. BI3038 Medical Waste PEC 310 0 3 3
Treatment
3. BI3039 Role of Biotechnology | PEC 3]0 0 3 3
in Environment
4, BI13040 Occupational Safety PEC 3|0 0 3 3
Management
5. BI13041 Industrial Safety and PEC 3|0 0 3 3
Hazard Analysis
6. BI13022 Industrial Effluent PEC 3|0 0 3 3
Treatment
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To be offered other than Faculty of Information and Communication Engineering

OPEN ELECTIVES
Students shall choose the open elective courses, such that the course contents are not similar to any
other course contents/title under other course categories.

OPEN ELECTIVE I AND Il
(E OMA355 MERGING TECHNOLOGIES)

SL COURSE CATE PERIODS TOTAL
NO. CODE COURSE TITLE GORY PER WEEK | CONTACT CREDITS
' L T | P | PERIODS
1. 0OCS351 Atrtificial Intelligence and OEC 2 0] 2 4 3
Machine Learning
Fundamentals
2. 0OCS352 loT Concepts and OEC 2 0| 2 4 3
Applications
3. 0OCS353 Data Science Fundamentals | OEC 2 0|2 4 3
4, CCS333 Augmented Reality / Virtual | OEC 2 0| 2 4 3
Reality
OPEN ELECTIVES - llI
SL COURSE CATE PERIODS TOTAL
NO. CODE COURSE TITLE GORY PER WEEK CONTACT CREDITS
' L T P PERIODS
1. | OHS351 | English for OEC 3/10]0 3 3
Competitive
Examinations
2. OCE353 | Lean Concepts, Tools OEC 3 0 0 3 3
And Practices
3. | OMG352 | NGOs and OEC 310]0 3 3
Sustainable
Development
4. | OMG353 | Democracy and Good OEC 31010 3 3
Governance
5. | CME365 | Renewable Energy OEC 310]0 3 3
Technologies
6. | OME354 | Applied Design OEC 310]0 3 3
Thinking
7. | MF3003 Reverse Engineering OEC 30| 0 3 3
8. | OPR351 | Sustainable OEC 310]0 3 3
Manufacturing
9. | AU3791 Electric and Hybrid OEC 310]0 3 3
Vehicles
10. | OAS352 | Space Engineering OEC 31010 3 3
11. | OIM351 Industrial Management OEC 310]0 3 3
12. | OIE354 Quality Engineering OEC 310]0 3 3
13. | OSF351 Fire Safety OEC 310]0 3 3
Engineering
14. | OML351 | Introduction to Non- OEC 310]0 3 3
Destructive Testing
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15. | OMR351 | Mechatronics OEC

16. | ORA351 | Foundation of OEC
Robotics

17. | OAE352 | Fundamentals of OEC
Aeronautical
engineering

18. | OGI351 Remote Sensing OEC
Concepts

19. | OAI351 Urban Agriculture OEC

20. | OEN351 | Drinking Water Supply OEC
and Treatment

21. | OEE352 Electric Vehicle OEC
Technology

22. | OEI353 Introduction to PLC OEC
Programming

23. | OCH351 | Nano Technology OEC

24. | OCH352 | Functional Materials OEC

25. | OPY352 IPR for Pharma OEC
Industry

26. | OTT351 Basics of Textile OEC
Finishing

27. | OTT352 Industrial Engineering OEC
for Garment Industry

28. | OTT353 Basics of Textile OEC
Manufacture

29. | OPE351 Introduction to OEC
Petroleum Refining
and Petrochemicals

30. | CPE334 Energy Conservation OEC
and Management

31. | OPT351 Basics of Plastics OEC
Processing

32. | OEC351 | Signals and Systems OEC

33. | OEC352 | Fundamentals of OEC
Electronic Devices and
Circuits

34. | CBM348 | Foundation Skills in OEC
integrated product
Development

35. | CBM333 | Assistive Technology OEC

36. | OMA352 | Operations Research OEC

37. | OMA353 | Algebra and Number OEC
Theory

38. | OMA354 | Linear Algebra OEC
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OPEN ELECTIVES - IV

SL COURSE CATE PERIODS TOTAL
NO. CODE COURSE TITLE GORY PER WEEK CONTACT CREDITS
' L| T | P PERIODS

1. OHS352 | Project Report Writing OEC 31010 3 3

2. OCE354 | Basics of Integrated OEC 310]0 3 3
Water Resources
Management

3. OMA355 | Advanced Numerical OEC 310]0 3 3
Methods

4, OMA356 | Random Processes OEC 310]0 3 3

5. OMA357 | Queuing and OEC 31010 3 3
Reliability Modelling

6. OMG354 | Production and OEC 3101]0 3 3
Operations
Management for
Entrepreneurs

7. OMG355 | Multivariate Data OEC SO . & O 3 3
Analysis

8. OME352 | Additive Manufacturing OEC 310]0 3 3

9. | CME343 | New Product OEC 310]0 3 3
Development

10. | OME355 | Industrial Design & OEC 2 | 0| 2 4 3
Rapid Prototyping
Techniques

11. | MF3010 | Micro and Precision OEC 31010 3 3
Engineering

12. | OMF354 | Cost Management of OEC 31010 3 3
Engineering Projects

13. | AU3002 Batteries and OEC 310]0 3 3
Management System

14. | AU3008 Sensors and Actuators OEC 310]0 3 3

15. | OAS353 | Space Vehicles OEC 310]0 3 3

16. | OIM352 Management Science OEC 3100 3 3

17. | OIM353 Production Planning OEC 3101]0 3 3
and Control

18. | OIE353 Operations OEC I IDW 10 3 3
Management

19. | OSF352 Industrial Hygiene OEC 31010 3 3

20. | OSF353 | Chemical Process OEC 310]0 3 3
Safety

21. | OML352 Electrical, Electronic OEC 3 0 0 3 3
and Magnetic
Materials

22. | OML353 | Nanomaterials and OEC 31010 3 3
Applications

23. | OMR352 | Hydraulics and OEC 310]0 3 3
Pneumatics

24. | OMR353 | Sensors OEC 3]0 0 3 3
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25. | ORA352 | Concepts in Mobile OEC 310]0
Robots

26. | Mv3501 Marine Propulsion OEC 310]0

27. | OMV351 | Marine Merchant OEC 310]0
Vessels

28. | OMV352 | Elements of Marine OEC 310]0
Engineering

29. | CRA332 | Drone Technologies OEC 310]0

30. | OGI352 Geographical OEC 3/101|0
Information System

31. | OAI352 Agriculture OEC 31010
Entrepreneurship
Development

32. | OEE353 Introduction to Control OEC 31010
Systems

33. | OCH353 | Energy Technology OEC 310]0

34. | OCH354 | Surface Science OEC 31010

35. | OEI354 Introduction to OEC S0 o O
Industrial Automation
Systems

36. | OPY353 | Nutraceuticals OEC 3/10]0

37. | OTT354 Basics of Dyeing and OEC 310]0
Printing

38. | FT3201 Fibre Science OEC 310]0

39. | OTT355 Garment OEC 310]0
Manufacturing
Technology

40. | OPE353 Industrial Safety OEC 31010

41. | OPE354 | Unit Operations in OEC 310]0
Petro Chemical
Industries

42. | OPT352 Plastic Materials for OEC 31010
Engineers

43. | OPT353 Properties and Testing OEC 31010
of Plastics

44. | OEC353 | VLSI Design OEC LD 18

45. | CBM370 | Wearable Devices OEC 30w 10

46. | CBM356 | Medical Informatics OEC 3100
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SUMMARY

NAME OF THE PROGRAMME

&N Si?é?t Credits per Semester Total'
Credits
I I 1 v \% Vi VIV [ VIV

1 HSMC 4 3 5 12

2 BSC 12 4 4 2 22

3 ESC 5 9 3 17

4 PCC 8 18 16 10.5 9 4.5 66

5 PEC 9 9 18

6 OEC 3 9 12

7 EEC 1 2 1 2 2 10 18
£ / (II\\l/IOann c(i: erl'? c? rI:/) v v

Total 22 26 23 21 21.5 21 20.5 10 165
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Enrollment for B.E. / B. Tech. (Honours) / Minor degree (Optional)

A student can also optionally register for additional courses (18 credits) and become eligible for the
award of B.E./B.Tech. (Honours) Minor degree.

For B.E. / B. Tech. (Honours), a student shall register for the additional courses (18 credits) from
semester V onwards. These courses shall be from the same vertical or a combination of different
verticals of the same programme of study only.

For minor degree, a student shall register for the additional courses (18 credits) from semester V
onwards. All these courses have to be in a particular vertical from any one of the other programmes,
Moreover, for minor degree the student can register for courses from any one of the following verticals

also.

Complete details are available in clause 4.10 (Amendments) of Regulations 2021.

Verticals FOR MINOR DEGREE (IN ADDITIONS TO ALL THE VERTICALS OF OTHER

PROGRAMMES
Vertical IV
Vertical | Vertical I] Vertical Il Business Vertical V
Fintech and Entrepreneurship Public Data Environment and
Block Chain Administration Analytics Sustainability
Financial Foundations of Principles of Statistics For | Sustainable
Management Entrepreneruship Public Management | infrastructure
Administration Development
Fundamentals | Team Building & Constitution of Datamining Sustainable
of Investment Leadership India For Business | Agriculture and
Management for Intelligence Environmental
Business Management
Banking, Creativity & Innovation | Public Personnel Human Sustainable Bio
Financial in Entrepreneurship Administration Resource Materials
Services and Analytics
Insurance
Introduction to | Principles of Marketing | Administrative Marketing Materials for Energy
Blockchain and | Management For Theories And Social Sustainability
its Applications | Business Media Web
Analytics
Fintech Human Resource Indian Operation Green Technology
Personal Management for Administrative And Supply
Finance and Entrepreneurs System Chain
Payments Analytics
Introduction to | Financing New Public Policy Financial Environmental Quality
Fintech Business Ventures Administration Analytics Monitoring and
Analysis
- - - - Integrated Energy
Planning for
Sustainable

Development

Energy Efficiency for
Sustainable
Development
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(Choice of courses for Minor degree is to be made from any one vertical of other

programmes or from anyone of the following verticals)

VERTICAL 1: FINTECH AND BLOCK CHAIN

SL | coursE CATE PERIOPS | ToTAL
' CODE COURSE TITLE CONTACT | CREDITS
N GORy | WEEK | oeriops
0. L|T|P
1. CMG331 | Financial Management PEC |3 |0]| O 3 3
2. [cMG33 | Fundamentals of PEC [3]0] O 3 3
Investment
3. lcMmG333 | Banking, Financial PEC |3|0] 0 3 3
Services and Insurance
Introduction to
4. |ICMG334 | Blockchain and its PEC 30| 0 3 3
Applications
5. (cMG33s | Cintech Personal PEC [3|0]| 0 3 3
Finance and Payments
6. ICMG336 | Introduction to Fintech PEC |3 |0]| O 3 3
VERTICAL 2: ENTREPRENEURSHIP
SL COURSE CATE PEE,IE%DS TOTAL
" | CODE COURSE TITLE CONTACT | CREDITS
NO. GORY WEEK
PERIODS
L|T| P
1. | cmeaay | foundations of PEC |3]0] 0 3 3
Entrepreneruship
2. Team Building &
cMG33g | Leadership PEC |3|0] 0 3 3
Management for
Business
3. CMG339 _Creat|V|ty& Innov_atlon PEC 3ol o 3 3
in Entrepreneurship
4. Principles of Marketing
CMG340 | Management For PEC 3|10 0 3 3
Business
5. Human Resource
CMG341 | Management for PEC 3|10 0 3 3
Entrepreneurs
6. | cmg3az | Financing New PEC |3]|0]| 0 3 3
Business Ventures
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VERTICAL 3: PUBLIC ADMINISTRATION

sL COURSE CATE PEPRE%DS TOTAL
' CODE COURSE TITLE CONTACT | CREDITS
NO. GORY WEEK
PERIODS
L|T| P
1. | cmG343 | Principles of Public PEC |3|0]| 0 3 3
Administration
2. CMG344 | Constitution of India PEC 3/0| 0 3 3
3. | cMG34s | Public Personnel PEC | 3|0 0 3 3
Administration
4, CMG346 | Administrative Theories PEC 3/0| 0 3 3
5 CMG347 Indian Administrative PEC 310 0 3 3
System
6. | cMG3ag | Public Policy PEC |3|0]| 0 3 3
Administration
VERTICAL 4: BUSINESS DATA ANALYTICS
sL COURSE CATE PEEIE%DS TOTAL
' CODE COURSE TITLE CONTACT | CREDITS
NO. GORY WEEK
PERIODS
L|T| P
1. | cMmG3ag | Statistics For PEC | 3|0 3 3
Management
2. | cme3so | Datamining For PEC |3 |0/ 0 3 3
Business Intelligence
3. | cmessi | Human Resource PEC [3]0] 0 3 3
Analytics
Marketing And Social
4. CMG352 Media Web Analytics PEC 3|10 0 3 3
5. | cmeass | OPeration And Supply | pen g | g | g 3 3
Chain Analytics
6. CMG354 | Financial Analytics PEC |3 |0]| O 3 3
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VERTICAL 5: ENVIRONMENT AND SUSTAINABILITY

sL COURSE CATE PEPRE%DS TOTAL
' CODE COURSE TITLE CONTACT | CREDITS
NO. GORY WEEK
PERIODS
L|T| P
1. CES331 | Sustainable infrastructure pECc |3]0! o 3 3
Development
2. CES332 | Sustainable Agriculture
and Environmental PEC 30| O 3 3
Management
3. CES333 | Sustainable Bio Materials | PEC 3101] O 3 3
4, CES334 | Materials for Energy
Sustainability PEC 131010 3 3
5. CES335 | Green Technology PEC |[3|0] O 3 3
6. CES336 Enw_ron_mental Quallty. PEC |3l0!l 0 3 3
Monitoring and Analysis
7. CES337 | Integrated Energy
Planning for Sustainable | PEC |3 | 0| O 3 3
Development
8. CES338 | Energy Efficiency for
Sustainable PECH| SHlQ™ 0 o 3
Development
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IP3151 INDUCTION PROGRAMME

This is a mandatory 2 week programme to be conducted as soon as the students enter the
institution. Normal classes start only after the induction program is over.

The induction programme has been introduced by AICTE with the following objective:
“‘Engineering colleges were established to train graduates well in the branch/department of
admission, have a holistic outlook, and have a desire to work for national needs and beyond. The
graduating student must have knowledge and skills in the area of his/her study. However, he/she
must also have broad understanding of society and relationships. Character needs to be nurtured
as an essential quality by which he/she would understand and fulfill his/her responsibility as an
engineer, a citizen and a human being. Besides the above, several meta-skills and underlying
values are needed.”

“One will have to work closely with the newly joined students in making them feel comfortable,
allow them to explore their academic interests and activities, reduce competition and make them
work for excellence, promote bonding within them, build relations between teachers and students,
give a broader view of life, and build character. *

Hence, the purpose of this programme is to make the students feel comfortable in their new
environment, open them up, set a healthy daily routine, create bonding in the batch as well as
between faculty and students, develop awareness, sensitivity and understanding of the self, people
around them, society at large, and nature.

The following are the activities under the induction program in which the student would be fully
engaged throughout the day for the entire duration of the program.

() Physical Activity
This would involve a daily routine of physical activity with games and sports, yoga, gardening, etc.

(i) Creative Arts
Every student would choose one skill related to the arts whether visual arts or performing arts.
Examples are painting, sculpture, pottery, music, dance etc. The student would pursue it everyday
for the duration of the program. These would allow for creative expression. It would develop a
sense of aesthetics and also enhance creativity which would, hopefully, grow into engineering
design later.

(iif) Universal Human Values
This is the anchoring activity of the Induction Programme. It gets the student to explore oneself and
allows one to experience the joy of learning, stand up to peer pressure, take decisions with
courage, be aware of relationships with colleagues and supporting stay in the hostel and
department, be sensitive to others, etc. A module in Universal Human Values provides the base.
Methodology of teaching this content is extremely important. It must not be through do's and
dont's, but get students to explore and think by engaging them in a dialogue. It is best taught
through group discussions and real life activities rather than lecturing.
Discussions would be conducted in small groups of about 20 students with a faculty
mentor each. It would be effective that the faculty mentor assigned is also the faculty advisor for
the student for the full duration of the UG programme.

(iv) Literary Activity
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Literary activity would encompass reading, writing and possibly, debating, enacting a play etc.

(v) Proficiency Modules
This would address some lacunas that students might have, for example, English, computer
familiarity etc.

(vi) Lectures by Eminent People
Motivational lectures by eminent people from all walks of life should be arranged to give the
students exposure to people who are socially active or in public life.

(vii) Visits to Local Area
A couple of visits to the landmarks of the city, or a hospital or orphanage could be organized. This
would familiarize them with the area as well as expose them to the under privileged.

(viii)  Familiarization to Dept./Branch & Innovations
They should be told about what getting into a branch or department means what role it plays in
society, through its technology. They should also be shown the laboratories, workshops & other
facilities.

(ix) Department Specific Activities

About a week can be spent in introducing activities (games, quizzes, social interactions, small
experiments, design thinking etc.) that are relevant to the particular branch of
Engineering/Technology/Architecture that can serve as a motivation and kindle interest in building
things (become a maker) in that particular field. This can be conducted in the form of a workshop.
For example, CSE and IT students may be introduced to activities that kindle computational
thinking, and get them to build simple games. ECE students may be introduced to building simple
circuits as an extension of their knowledge in Science, and so on. Students may be asked to build
stuff using their knowledge of science.

Induction Programme is totally an activity based programme and therefore there shall be no
tests / assessments during this programme.

REFERENCES:
Guide to Induction program from AICTE

HS3152 PROFESSIONAL ENGLISH | LTPC
3003
OBJECTIVES:
e To improve the communicative competence of learners
e Tolearn to use basic grammatic structures in suitable contexts
e To acquire lexical competence and use them appropriately in a sentence and understand
their meaning in a text
To help learners use language effectively in professional contexts
o To develop learners’ ability to read and write complex texts, summaries, articles, blogs,
definitions, essays and user manuals.

UNIT | INTRODUCTION TO EFFECTIVE COMMUNICATION 1
What is effective communication? (Explain using activities) Why is communication critical for
excellence during study, research and work? What are the seven C’s of effective communication?
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What are key language skills? What is effective listening? What does it involve? What is effective
speaking? What does it mean to be an excellent reader? What should you be able to do? What is
effective writing? How does one develop language and communication skills? What does the
course focus on? How are communication and language skills going to be enhanced during this
course? What do you as a learner need to do to enhance your English language and
communication skills to get the best out of this course?

INTRODUCTION TO FUNDAMENTALS OF COMMUNICATION 8
Reading - Reading brochures (technical context), telephone messages / social media messages
relevant to technical contexts and emails. Writing - Writing emails / letters introducing oneself.
Grammar - Present Tense ( simple and progressive); Question types: Wh/ Yes or No/ and Tags.
Vocabulary - Synonyms; One word substitution; Abbreviations & Acronyms (as used in technical
contexts).

UNIT Il NARRATION AND SUMMATION 9
Reading - Reading biographies, travelogues, newspaper reports, Excerpts from literature, and
travel & technical blogs. Writing - Guided writing-- Paragraph writing Short Report on an event
(field trip etc.) Grammar —Past tense (simple); Subject-Verb Agreement; and Prepositions.
Vocabulary - Word forms (prefixes& suffixes); Synonyms and Antonyms. Phrasal verbs.

UNIT I DESCRIPTION OF A PROCESS /PRODUCT 9
Reading — Reading advertisements, gadget reviews; user manuals. Writing - Writing definitions;
instructions; and Product /Process description. Grammar - Imperatives; Adjectives; Degrees of
comparison; Present & Past Perfect Tenses. Vocabulary - Compound Nouns, Homonyms; and
Homophones, discourse markers (connectives & sequence words).

UNIT IV CLASSIFICATION AND RECOMMENDATIONS 9
Reading — Newspaper articles; Journal reports —and Non Verbal Communcation ( tables, pie charts
etc,. ). Writing — Note-making / Note-taking (*Study skills to be taught, not tested); Writing
recommendations; Transferring information from non verbal ( chart , graph etc, to verbal mode)
Grammar — Articles; Pronouns - Possessive & Relative pronouns. Vocabulary - Collocations; Fixed
/ Semi fixed expressions.

UNIT V EXPRESSION 9
Reading — Reading editorials; and Opinion Blogs; Writing — Essay Writing (Descriptive or
narrative). Grammar — Future Tenses, Punctuation; Negation (Statements & Questions); and
Simple, Compound & Complex Sentences. Vocabulary - Cause & Effect Expressions — Content vs
Function words.
TOTAL : 45 PERIODS

LEARNING OUTCOMES :
At the end of the course, learners will be able

e To use appropriate words in a professional context

e To gain understanding of basic grammatical structures and use them in right context.

e Toread and interpret information presented in tables, charts and other graphic forms

e To write definitions, descriptions, narrations and essays on various topics

TEXT BOOKS: :

1. English for Engineers & Technologists Orient Blackswan Private Ltd. Department of
English, Anna University, (2020 edition)

2. English for Science & Technology Cambridge University Press, 2021.
Authored by Dr. Veena Selvam, Dr. Sujatha Priyadarshini, Dr. Deepa Mary Francis, Dr. KN.
Shoba, and Dr. Lourdes Joevani, Department of English, Anna University.

REFERENCE BOOKS:

1. Technical Communication — Principles And Practices By Meenakshi Raman & Sangeeta
Sharma, Oxford Univ. Press, 2016, New Delhi.
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2. A Course Book On Technical English By Lakshminarayanan, Scitech Publications (India)
Pvt. Ltd.

3. English For Technical Communication (With CD) By Aysha Viswamohan, Mcgraw Hill
Education, ISBN : 0070264244.

4. Effective Communication Skill, Kulbhusan Kumar, RS Salaria, Khanna Publishing House.

5. Learning to Communicate — Dr. V. Chellammal, Allied Publishing House, New Delhi,2003.

ASSESSMENT PATTERN
Two internal assessments and an end semester examination to test students’ reading and writing
skills along with their grammatical and lexical competence.

CO-PO & PSO MAPPING

co PO PSO
1 2 3 4 5 6 7 8 9 |10 11 | 12 1 2
1|1 1 1 1 1 3 3 3 1 3 - 3 - -
2 1 1 1 1 |1 3 3 3 1 3 - 3 - -
3 |2 3 2 Sl 2 3 3 3 2 3 3 3 - -
4 |2 3 2 3 2 3 3 3 2 3 3 3 - -
5 |2 3 3 3 - 3 3 3 2 3 - 3 - -
AVg.(16 | 22 |18 |22 |15 3 3 3 16| 3 3 3 - -

(1

¢ 1-low, 2-medium, 3-high, ‘-“- no correlation
e Note: The average value of this course to be used for program articulation matrix.

MA3151 MATRICES AND CALCULUS L TP C
3 10 4
COURSE OBJECTIVES :
To develop the use of matrix algebra techniques that is needed by engineers for practical
applications.

e To familiarize the students with differential calculus.

e To familiarize the student with functions of several variables. This is needed in many

branches of engineering.

e To make the students understand various techniques of integration.
¢ To acquaint the student with mathematical tools needed in evaluating multiple integrals and
their applications.

UNIT | MATRICES 9+3
Eigenvalues and Eigenvectors of a real matrix — Characteristic equation — Properties of
Eigenvalues and Eigenvectors — Cayley - Hamilton theorem — Diagonalization of matrices by
orthogonal transformation — Reduction of a quadratic form to canonical form by orthogonal
transformation — Nature of quadratic forms — Applications : Stretching of an elastic membrane.

UNIT Il DIFFERENTIAL CALCULUS 9+3
Representation of functions - Limit of a function - Continuity - Derivatives - Differentiation rules
(sum, product, quotient, chain rules) - Implicit differentiation - Logarithmic differentiation -

Applications : Maxima and Minima of functions of one variable.

UNIT 1 FUNCTIONS OF SEVERAL VARIABLES 9+3
Partial differentiation — Homogeneous functions and Euler’s theorem — Total derivative — Change
of variables — Jacobians — Partial differentiation of implicit functions — Taylor’s series for functions
of two variables —  Applications : Maxima and minima of functions of two variables and
Lagrange’s method of undetermined multipliers.

UNIT IV INTEGRAL CALCULUS 9+3

Definite and Indefinite integrals - Substitution rule - Techniques of Integration : Integration by parts,
Trigonometric integrals, Trigonometric substitutions, Integration of rational functions by partial
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fraction, Integration of irrational functions - Improper integrals - Applications : Hydrostatic force
and pressure, moments and centres of mass.

UNIT V MULTIPLE INTEGRALS 9+3
Double integrals — Change of order of integration — Double integrals in polar coordinates — Area
enclosed by plane curves — Triple integrals — Volume of solids — Change of variables in double and
triple integrals — Applications : Moments and centres of mass, moment of inertia.

TOTAL: 60 PERIODS
COURSE OUTCOMES:
At the end of the course the students will be able to
CO1 :Use the matrix algebra methods for solving practical problems.
CO2 :Apply differential calculus tools in solving various application problems.
CO3 :Able to use differential calculus ideas on several variable functions.
CO4 :Apply different methods of integration in solving practical problems.
CO5 :Apply multiple integral ideas in solving areas, volumes and other practical problems.

TEXT BOOKS:

1. Kreyszig.E, "Advanced Engineering Mathematics", John Wiley and Sons,
10" Edition, New Delhi, 2016.

2. Grewal.B.S., “Higher Engineering Mathematics”, Khanna Publishers, New Delhi,
44" Edition , 2018.

3. James Stewart, " Calculus : Early Transcendentals ", Cengage Learning, 8" Edition,
New Delhi, 2015. [For Units Il & IV - Sections 1.1, 2.2, 2.3, 2.5, 2.7 (Tangents problems
only), 2.8, 3.1to0 3.6, 3.11, 4.1, 4.3, 5.1 (Area problems only), 5.2, 5.3, 5.4 (excluding
net change theorem), 5.5,7.1-7.4and 7.8].

REFERENCES :
1. Anton. H, Bivens. | and Davis. S, " Calculus *, Wiley, 10™ Edition, 2016
2. Bali. N., Goyal. M. and Watkins. C., “ Advanced Engineering Mathematics ”, Firewall
Media (An imprint of Lakshmi Publications Pvt., Ltd.,), New Delhi, 7" Edition, 20009.
3. Jain . RKK. and Ilyengar. S.RK. “ Advanced Engineering Mathematics ”, Narosa
Publications, New Delhi, 5" Edition, 2016.
4. Narayanan. S. and Manicavachagom Pillai. T. K., “ Calculus " Volume | and Il
S. Viswanathan Publishers Pvt. Ltd., Chennai, 2009.
5. Ramana. B.V., " Higher Engineering Mathematics ", McGraw Hill Education Pvt. Ltd,
New Delhi, 2016.
6. Srimantha Pal and Bhunia. S.C, " Engineering Mathematics " Oxford University Press,

2015.
7. Thomas. G. B., Hass. J, and Weir. M.D, " Thomas Calculus ", 14" Edition, Pearson India,
2018.
PO| PO | PO | PO|PO|PO|PO|PO|PO| PO| PO| PO |PSO|PSO|PSO
01| 02 | 03 | 04 | O5 | 06 | O7 | 08 | 09 | 10 | 11 | 12 1 2 3
Co1l | 3 3 1 1 0 0 0 0 2 0 2 3 - - -
COo2 | 3 3 1 1 0 0 0 0 2 0 2 3 - - -
Co3 | 3 3 1 1 0 0 0 0 2 0 2 3 - - -
CO4 | 3 3 1 1 0 0 0 0 2 0 2 3 - - -
CO5 | 3 3 1 1 0 0 0 0 2 0 2 3 - - -
Avg | 3 3 1 1 0 0 0 0 2 0 2 3 - - -
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PH3151 ENGINEERING PHYSICS

wr
o -
o T
w OO

COURSE OBJECTIVES

¢ To make the students effectively to achieve an understanding of mechanics.
To enable the students to gain knowledge of electromagnetic waves and its applications.
To introduce the basics of oscillations, optics and lasers.
Equipping the students to be successfully understand the importance of quantum physics.
To motivate the students towards the applications of quantum mechanics.

UNIT | MECHANICS 9
Multi-particle dynamics: Center of mass (CM) — CM of continuous bodies — motion of the CM —
kinetic energy of system of particles. Rotation of rigid bodies: Rotational kinematics — rotational
kinetic energy and moment of inertia - theorems of M .| -moment of inertia of continuous bodies —
M.l of a diatomic molecule - torque — rotational dynamics of rigid bodies — conservation of angular
momentum — rotational energy state of a rigid diatomic molecule - gyroscope - torsional pendulum
— double pendulum —Introduction to nonlinear oscillations.

UNIT II ELECTROMAGNETIC WAVES 9
The Maxwell’'s equations - wave equation; Plane electromagnetic waves in vacuum, Conditions on
the wave field - properties of electromagnetic waves: speed, amplitude, phase, orientation and
waves in matter - polarization - Producing electromagnetic waves - Energy and momentum in EM
waves: Intensity, waves from localized sources, momentum and radiation pressure - Cell-phone
reception. Reflection and transmission of electromagnetic waves from a non-conducting medium-
vacuum interface for normal incidence.

UNIT I OSCILLATIONS, OPTICS AND LASERS 9

Simple harmonic motion - resonance —analogy between electrical and mechanical oscillating
systems - waves on a string - standing waves - traveling waves - Energy transfer of a wave - sound
waves - Doppler effect. Reflection and refraction of light waves - total internal reflection -
characteristics - Spontaneous and stimulated emission - Einstein’s coefficients - population
inversion - Nd-YAG laser, CO; laser, semiconductor laser —Basic applications of lasers in industry.

UNIT IV BASIC QUANTUM MECHANICS 9
Photons and light waves - Electrons and matter waves —Compton effect - The Schrodinger
equation (Time dependent and time independent forms) - meaning of wave function -
Normalization —Free particle - particle in a infinite potential well: 1D,2D and 3D Boxes-
Normalization, probabilities and the correspondence principle.

UNIT V APPLIED QUANTUM MECHANICS 9

The harmonic oscillator(qualitative)- Barrier penetration and quantum tunneling(qualitative)-

Tunneling microscope - Resonant diode - Finite potential wells (qualitative)- Bloch’s theorem for

particles in a periodic potential —Basics of Kronig-Penney model and origin of energy bands.
TOTAL : 45 PERIODS

COURSE OUTCOMES:

After completion of this course, the students should be able to

CO1 : Understand the importance of mechanics.

CO2 : Express their knowledge in electromagnetic waves.

CO3 : Demonstrate a strong foundational knowledge in oscillations, optics and lasers.

CO4 : Understand the importance of quantum physics.

CO5 : Comprehend and apply quantum mechanical principles towards the formation of energy
bands.
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TEXT BOOKS:
1. D.Kleppner and R.Kolenkow. An Introduction to Mechanics. McGraw Hill Education (Indian
Edition), 2017.
2. E.M.Purcell and D.J.Morin, Electricity and Magnetism, Cambridge Univ.Press, 2013.
3. Arthur Beiser, Shobhit Mahajan, S. Rai Choudhury, Concepts of Modern Physics, McGraw-
Hill (Indian Edition), 2017.

REFERENCES:
1. R.Wolfson. Essential University Physics. Volume 1 & 2. Pearson Education (Indian Edition),
20009.

2. Paul A. Tipler, Physic — Volume 1 & 2, CBS, (Indian Edition), 2004.

3. K.Thyagarajan and A.Ghatak. Lasers: Fundamentals and Applications, Laxmi Publications,
(Indian Edition), 2019.

4. D.Halliday, R.Resnick and J.Walker. Principles of Physics, Wiley (Indian Edition), 2015.

5. N.Garcia, A.Damask and S.Schwarz. Physics for Computer Science Students. Springer-

Verlag,
CO’s-PO’s & PSO’s MAPPING
CO’s PO’s PSO’s
1 2 3 4 5 6 718910 | 11 | 12 |1]2| 3

1 3 3 2 1 1 i X = - d I I I

2 3 3 2 1 2 1: e - | " d - -T-T -

3 3 3 2 2 2 ! - |- A 1 |-1-1 -

4 3 3 1 1 2 1 - o A - - -T-

5 3 3 1 1 2 1 - [ -2 | - - - -T-T -
AVG 3 3 1.6 1.2 1.8 1 -] - - 1 |-]1-| -
1-Low,2-Medium,3-High,”-“-no correlation
CY3151 ENGINEERING CHEMISTRY LTPC

3 003

COURSE OBJECTIVES:

e Toinculcate sound understanding of water quality parameters and water treatment
techniques.

e To impart knowledge on the basic principles and preparatory methods of nanomaterials.
To introduce the basic concepts and applications of phase rule and composites.

e To facilitate the understanding of different types of fuels, their preparation, properties and
combustion characteristics.

e To familiarize the students with the operating principles, working processes and
applications of energy conversion and storage devices.

UNIT | WATER AND ITS TREATMENT 9
Water: Sources and impurities, Water quality parameters: Definition and significance of-color,
odour, turbidity, pH, hardness, alkalinity, TDS, COD and BOD, flouride and arsenic. Municipal
water treatment: primary treatment and disinfection (UV, Ozonation, break-point chlorination).
Desalination of brackish water: Reverse Osmosis. Boiler troubles: Scale and sludge, Boiler
corrosion, Caustic embrittlement, Priming &foaming. Treatment of boiler feed water: Internal
treatment (phosphate, colloidal, sodium aluminate and calgon conditioning) and External treatment
— lon exchange demineralization and zeolite process.
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https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Arthur+Beiser&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Shobhit+Mahajan&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=S.+Rai+Choudhury&search-alias=stripbooks

UNIT Il NANOCHEMISTRY 9
Basics: Distinction between molecules, nanomaterials and bulk materials; Size-dependent
properties (optical, electrical, mechanical and magnetic); Types of nanomaterials: Definition,
properties and uses of — nanopatrticle, nanocluster, nanorod, nanowire and nanotube. Preparation
of nanomaterials: sol-gel, solvothermal, laser ablation, chemical vapour deposition, electrochemical
deposition and electro spinning. Applications of nanomaterials in medicine, agriculture, energy,
electronics and catalysis.

UNIT I PHASE RULE AND COMPOSITES 9
Phase rule: Introduction, definition of terms with examples. One component system - water system;
Reduced phase rule; Construction of a simple eutectic phase diagram - Thermal analysis; Two
component system: lead-silver system - Pattinson process.

Composites: Introduction: Definition & Need for composites; Constitution: Matrix materials
(Polymer matrix, metal matrix and ceramic matrix) and Reinforcement (fiber, particulates, flakes
and whiskers). Properties and applications of: Metal matrix composites (MMC), Ceramic matrix
composites and Polymer matrix composites. Hybrid composites - definition and examples.

UNIT IV FUELS AND COMBUSTION 9
Fuels: Introduction: Classification of fuels; Coal and coke: Analysis of coal (proximate and
ultimate), Carbonization, Manufacture of metallurgical coke (Otto Hoffmann method). Petroleum
and Diesel: Manufacture of synthetic petrol (Bergius process), Knocking - octane number, diesel oil
- cetane number; Power alcohol and biodiesel.

Combustion of fuels: Introduction: Calorific value - higher and lower calorific values, Theoretical
calculation of calorific value; Ignition temperature: spontaneous ignition temperature, Explosive
range; Flue gas analysis - ORSAT Method. CO, emission and carbon foot print.

UNIT V ENERGY SOURCES AND STORAGE DEVICES 9
Stability of nucleus: mass defect (problems), binding energy; Nuclear energy: light water nuclear
power plant, breeder reactor. Solar energy conversion: Principle, working and applications of solar
cells; Recent developments in solar cell materials. Wind energy; Geothermal energy; Batteries:
Types of batteries, Primary battery - dry cell, Secondary battery - lead acid battery and lithium-ion-
battery; working principles; Electric vehicles; Fuel cells: H,-O, fuel cell, microbial fuel cell;
Supercapacitors: Storage principle, types and examples.
TOTAL: 45 PERIODS
COURSE OUTCOMES
At the end of the course, the students will be able:
CO1 :To infer the quality of water from quality parameter data and propose suitable treatment
methodologies to treat water.
CO2 :To identify and apply basic concepts of nanoscience and nanotechnology in designing the
synthesis of nanomaterials for engineering and technology applications.
CO3 :To apply the knowledge of phase rule and composites for material selection requirements.
CO4 :To recommend suitable fuels for engineering processes and applications.
CO5 :To recognize different forms of energy resources and apply them for suitable applications
in energy sectors.

TEXT BOOKS:
1. P. C. Jain and Monica Jain, “Engineering Chemistry”, 17" Edition, Dhanpat Rai Publishing
Company (P) Ltd, New Delhi, 2018.
2. Sivasankar B., “Engineering Chemistry”, Tata McGraw-Hill Publishing Company Ltd, New
Delhi, 2008.
3. S.S. Dara, “A Text book of Engineering Chemistry”, S. Chand Publishing, 12" Edition,
2018.
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REFERENCES:

1. B. S. Murty, P. Shankar, Baldev Raj, B. B. Rath and James Murday, “Text book of
nanoscience and nanotechnology”, Universities Press-lIM Series in Metallurgy and
Materials Science, 2018.

2. 0O.G. Palanna, “Engineering Chemistry” McGraw Hill Education (India) Private Limited, 2™
Edition, 2017.

3. Friedrich Emich, “Engineering Chemistry”, Scientific International PVT, LTD, New Delhi,
2014.

4. ShikhaAgarwal, “Engineering Chemistry-Fundamentals and Applications”, Cambridge
University Press, Delhi, Second Edition, 2019.

5. O.V. Roussak and H.D. Gesser, Applied Chemistry-A Text Book for Engineers and
Technologists, Springer Science Business Media, New York, 2nd Edition, 2013.
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GE3151 PROBLEM SOLVING AND PYTHON PROGRAMMING TPC
003
OBJECTIVES:
e To understand the basics of algorithmic problem solving.

e To learn to solve problems using Python conditionals and loops.
e To define Python functions and use function calls to solve problems.
e To use Python data structures - lists, tuples, dictionaries to represent complex data.
e To do input/output with files in Python.
UNIT | COMPUTATIONAL THINKING AND PROBLEM SOLVING 9

Fundamentals of Computing — Identification of Computational Problems -Algorithms, building
blocks of algorithms (statements, state, control flow, functions), notation (pseudo code, flow
chart, programming language), algorithmic problem solving, simple strategies for developing
algorithms (iteration, recursion). lllustrative problems: find minimum in a list, insert a card in a list of
sorted cards, guess an integer number in a range, Towers of Hanoi.

UNIT Il DATA TYPES, EXPRESSIONS, STATEMENTS 9
Python interpreter and interactive mode, debugging; values and types: int, float, boolean,
string, and list; variables, expressions, statements, tuple assignment, precedence of operators,
comments; lllustrative programs: exchange the values of two variables, circulate the values of n
variables, distance between two points.

UNIT I CONTROL FLOW, FUNCTIONS, STRINGS 9
Conditionals: Boolean values and operators, conditional (if), alternative (if-else), chained
conditional (if-elif-else); Iteration: state, while, for, break, continue, pass; Fruitful functions: return
values, parameters, local and global scope, function composition, recursion; Strings:  string
slices, immutability, string functions and methods, string module; Lists as arrays. lllustrative
programs: square root, gcd, exponentiation, sum an array of numbers, linear search, binary
search.
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UNIT IV LISTS, TUPLES, DICTIONARIES 9
Lists: list operations, list slices, list methods, list loop, mutability, aliasing, cloning lists, list
parameters; Tuples: tuple assignment, tuple as return value; Dictionaries: operations and methods;
advanced list processing - list comprehension; lllustrative programs: simple sorting, histogram,
Students marks statement, Retail bill preparation.

UNIT V FILES, MODULES, PACKAGES 9
Files and exception: text files, reading and writing files, format operator; command line arguments,
errors and exceptions, handling exceptions, modules, packages; lllustrative programs: word count,
copy file, Voter’s age validation, Marks range validation (0-100).

TOTAL: 45 PERIODS
OUTCOMES:
Upon completion of the course, students will be able to
CO1: Develop algorithmic solutions to simple computational problems.
CO2: Develop and execute simple Python programs.
CO3: Write simple Python programs using conditionals and looping for solving problems.
CO4: Decompose a Python program into functions.
COb5: Represent compound data using Python lists, tuples, dictionaries etc.
CO6: Read and write data from/to files in Python programs.

TEXT BOOKS:
1. Allen B. Downey, “Think Python : How to Think like a Computer Scientist”, 2nd Edition,
O’Reilly Publishers, 2016.
2. Karl Beecher, “Computational Thinking: A Beginner's Guide to Problem Solving and
programming”, 1st Edition, BCS Learning & Development Limited, 2017.

REFERENCES:

1. Paul Deitel and Harvey Deitel, “Python for Programmers”, Pearson Education, 1st Edition,
2021.

2. G Venkatesh and Madhavan Mukund, “Computational Thinking: A Primer for Programmers
and Data Scientists”, 1st Edition, Notion Press, 2021.

3. John V Guttag, "Introduction to Computation and Programming Using Python: With
Applications to Computational Modeling and Understanding Data“, Third Edition, MIT Press
, 2021

4. Eric Matthes, “Python Crash Course, A Hands - on Project Based Introduction to
Programming”, 2nd Edition, No Starch Press, 2019.

5. https://www.python.org/

6. Martin C. Brown, “Python: The Complete Reference”, 4th Edition, Mc-Graw Hill, 2018.

COs- PO’s & PSO’s MAPPING

Co!s Po,s PSO,S

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

1-low, 2 - medium, 3 - high, *-' - no correlation
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GE3152 S8 gLy LTPC
1001

G | Qum WHmID @6evsH WL 3
@BpHW Qs GO ubIgGeT - Sirmall QmPl&EeT — S @@ QFLALMl -
UL QFNVERWBIGET - FHIsG @eHERUISHET FIOWE FTFLUMHM HTeNND —
FRIG @eVEHUWSH L LISTSH00 md — H([HEHEGMmerflev GLeVTeroTemLNs &(HS S5 6T —
SIS STUILNWBISGET, HLPSHSH 60 FLN6oT QLTSS FLOWBIGET 6T HTHEHD - LSS5
@EVEH WD, SLLDEIMTTSET IDMHMID BITWETIOTTHET — FMHMlevsRuBIGeT — SLolglev
BHefeor @eVEHER ST 6T aUeTIFR — SLOLD @6evEHIW aleTFFFR UL LTFHWTy LMmMILD
LTI &TFeTr o8 Guimifler LmkigerflliL.

v Il LY - Umenm 6l WIMBISG6T (D& 6V HaTer el WmigGeT eueny - ML

FH 606V 3
BH&HL (NHV HeTeor FIMHUMIGET 6UeNT — BIDGLTET FlemevdHeT- LIPmIGLquiery
LOHMID SeuisHeT SWMTHlEHEGD msellemerll QUTIHLS&6T, GUTDenn&GeT — G5
QFUWWL &sHemev - &Gesor FOUBISET - BILELULUMS OHUIUBISET -
Guiflgpeneruilev HeusTEBeUT Flemev — @enFsH HHallFHer — WIHSMSHLD, Liemm,
afemeoor, WML, BIGevaITD - SWlprsefledr Fens QUITIHETTSTT  eumbailev
Gamellevaserfledr LIMiG.

v Il BTLOULME Hem6us6T InMmmid a5y eflemerwl L (h &e6iT 3
QBMHEES, &HIHTLLD, eleoaliuml(), SHeoflmear nsdl, e@uUieVmLLLD,
GameLITemeIES Fndgl, FeowumlLld, euerfl, yeSwmliLid, sulprserler
allemerwimL_(H &6T.

s IV sllpTserfler Seneoord C&ImLLIMH & 6T 3
SUPSESHT STaITHIGEHN, VBIGHEFD - QSTLSTULNWID IDMHmID FhIS
@QERWSH &0 WwmHmID Ums Camiumbhser - sullpiser Gummnilwl
MECHETLUTH - FHIGSHTUSHO HUIIPESH awsHsMlaln, seellujn -
FHIGHT) HHIHIGEHD SeOm (PHBEISHEBN — FRISGHTUSFHE gHMING WDMHMID
@MEGLH - HLOHLHS BTH&6Te CaFmpiserfler Qeumn.

VS V AQBHHW CHFAW WSS LMHMID @)\HH W LeTUTLIYMNGS
SLolp e erfleor LimigerflliL 3
@pHWw allhsameliCUTlev sullpisefler LBG - @bHuwmeller LImLiLEGSH serfley
SLALPLI LIeooTLIML 16T HMT&HGLD — SWlWLMens @uisHeID — @BFI D[HS S 6UST6V,
F55 WBHSSHASGHEOT LBIG - 506l (H&H6T, M&QUWSSILILIGGS6T - SApLl
|55 861561160 9|&F & 6UTeumml.
TOTAL : 15 PERIODS
TEXT-CUM-REFERENCE BOOKS
1. sUPs apumTm - W&HE&HEHLD UaTUTHWm - §G5.8s%. letemer (Qeuerflui®:
SOILBMTH UMTLBT InMmmiID sevallulliiey Lieooll&6T sL8LD).
2.  Setlells SLALD - hemeTall] @6v. &FHSTD. (elasL6dr L&)
3. 8Ly - melemnd BHESHMTWIC FRIGET BT HMSHFHLIND (& TeedlIs Semm
Qeueflui®)
4. QUITHENI — JMHMBEIGET BTHFl&MD. (Q&Tevedlwiev Sienm Galeflui®)
5. Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and RMRL — (in print)
6 Social Life of the Tamils - The Classical Period (Dr.S.Singaravelu) (Published by:
International Institute of Tamil Studies.
7. Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.K.D. Thirunavukkarasu)
(Published by: International Institute of Tamil Studies).
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8. The Contributions of the Tamils to Indian Culture (Dr.M.Valarmathi) (Published by:
International Institute of Tamil Studies.)

9. Keeladi - ‘Sangam City Civilization on the banks of river Vaigai’ (Jointly Published by:
Department of Archaeology & Tamil Nadu Text Book and Educational Services Corporation,
Tamil Nadu)

10. Studies in the History of India with Special Reference to Tamil Nadu (Dr.K.K.Pillay)
(Publishedby: The Author)

11. Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil Nadu Text
Bookand Educational Services Corporation, Tamil Nadu)

12. Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL) — Reference

Book.
GE3152 HERITAGE OF TAMILS LTPC
1001
UNIT | LANGUAGE AND LITERATURE 3

Language Families in India - Dravidian Languages — Tamil as acClassical Language - Classical
Literature in Tamil — Secular Nature of Sangam Literature — Distributive Justice in Sangam
Literature - Management Principles in Thirukural - Tamil Epics and Impact of Buddhism & Jainism
in Tamil Land - Bakthi Literature Azhwars and Nayanmars - Forms of minor Poetry - Development
of Modern literature in Tamil - Contribution of Bharathiyar and Bharathidhasan.

UNIT Il HERITAGE - ROCK ART PAINTINGS TO MODERN ART — SCULPTURE 3

Hero stone to modern sculpture - Bronze icons - Tribes and their handicrafts - Art of temple car
making - - Massive Terracotta sculptures, Village deities, Thiruvalluvar Statue at Kanyakumari,
Making of musical instruments - Mridhangam, Parai, Veenai, Yazh and Nadhaswaram - Role of
Temples in Social and Economic Life of Tamils.

UNIT I FOLK AND MARTIAL ARTS 3
Therukoothu, Karagattam, Villu Pattu, Kaniyan Koothu, Oyillattam, Leatherpuppetry, Silambattam,
Valari, Tiger dance - Sports and Games of Tamils.

UNIT IV THINAI CONCEPT OF TAMILS 3
Flora and Fauna of Tamils & Aham and Puram Concept from Tholkappiyam and Sangam
Literature - Aram Concept of Tamils - Education and Literacy during Sangam Age - Ancient Cities
and Ports of Sangam Age - Export and Import during Sangam Age - Overseas Conguest of
Cholas.

UNIT V CONTRIBUTION OF TAMILS TO INDIAN NATIONAL MOVEMENT AND INDIAN

CULTURE 3
Contribution of Tamils to Indian Freedom Struggle - The Cultural Influence of Tamils over the
other parts of India — Self-Respect Movement - Role of Siddha Medicine in Indigenous Systems
of Medicine — Inscriptions & Manuscripts — Print History of Tamil Books.

TOTAL: 15 PERIODS
TEXT-CUM-REFERENCE BOOKS
1.  SUPS aFeuTml — I0&E&EHLD LetorLUMTEOID — C5.88. Lstemer (Qeuefluf®:
SOILLBTH LML BTV IDMmmID sevalluiliuley Lieool1&6T &LssLn).

2.  &eootlenfls SLOLD — (pemeTaul @)6v. &HHSTID. (eNlsL6or LNT&ILn).
3. By - melems BHEHHMTUIE FhIGSTE BT BTHFlE0 (Q5 TV Semm
Qeuerfluf®)
QUITHENB — A,MMHBISGHENT HTHEWD. (0FHTLedwsy gslemm Geueflui®m)
Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and RMRL — (in print)
Social Life of the Tamils - The Classical Period (Dr.S.Singaravelu) (Published by:
International Institute of Tamil Studies.

o g A
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7. Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.K.D. Thirunavukkarasu)
(Published by: International Institute of Tamil Studies).

8.  The Contributions of the Tamils to Indian Culture (Dr.M.Valarmathi) (Published by:
International Institute of Tamil Studies.)

9. Keeladi - ‘Sangam City Civilization on the banks of river Vaigai’ (Jointly Published by:
Department ofArchaeology & Tamil Nadu Text Book and Educational Services Corporation,
Tamil Nadu)

10. Studies in the History of India with Special Reference to Tamil Nadu (Dr.K.K.Pillay)
(Publishedby: The Author)

11. Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil Nadu Text
Bookand Educational Services Corporation, Tamil Nadu)

12. Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL) — Reference
Book.

GE3171 PROBLEM SOLVING AND PYTHON PROGRAMMING LABORATORY L TPC
0042
OBJECTIVES:

e To understand the problem solving approaches.
To learn the basic programming constructs in Python.
To practice various computing strategies for Python-based solutions to real world problems.
To use Python data structures - lists, tuples, dictionaries.

To do input/output with files in Python.

EXPERIMENTS:

Note: The examples suggested in each experiment are only indicative. The lab instructor is
expected to design other problems on similar lines. The Examination shall not be restricted to the
sample experiments listed here.

1. Identification and solving of simple real life or scientific or technical problems, and developing
flow charts for the same. (Electricity Billing, Retail shop billing, Sin series, weight of a
motorbike, Weight of a steel bar, compute Electrical Current in Three Phase AC Circuit, etc.)

2. Python programming using simple statements and expressions (exchange the values of two
variables, circulate the values of n variables, distance between two points).

3. Scientific problems using Conditionals and Iterative loops. (Number series, Number Patterns,
pyramid pattern)

4, Implementing real-time/technical applications using Lists, Tuples. (Items presentin a
library/Components of a car/ Materials required for construction of a building —operations of
list & tuples)

5. Implementing real-time/technical applications using Sets, Dictionaries. (Language,

components of an automobile, Elements of a civil structure, etc.- operations of Sets &
Dictionaries)

6. Implementing programs using Functions. (Factorial, largest number in a list, area of shape)

7.  Implementing programs using Strings. (reverse, palindrome, character count, replacing
characters)

8. Implementing programs using written modules and Python Standard Libraries (pandas,
numpy. Matplotlib, scipy)

9. Implementing real-time/technical applications using File handling. (copy from one file to

another, word count, longest word)
10. Implementing real-time/technical applications using Exception handling. (divide by zero error,
voter’s age validity, student mark range validation)
11. Exploring Pygame tool.
12. Developing a game activity using Pygame like bouncing ball, car race etc.
TOTAL: 60 PERIODS
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OUTCOMES:

On completion of the course, students will be able to:

CO1: Develop algorithmic solutions to simple computational problems

CO2: Develop and execute simple Python programs.

CO3: Implement programs in Python using conditionals and loops for solving problems..
CO4: Deploy functions to decompose a Python program.

CO5: Process compound data using Python data structures.

CO6: Utilize Python packages in developing software applications.

TEXT BOOKS:
1. Allen B. Downey, “Think Python : How to Think like a Computer Scientist’, 2nd Edition,
O’Reilly Publishers, 2016.
2. Karl Beecher, “Computational Thinking: A Beginner's Guide to Problem Solving and
Programming”, 1st Edition, BCS Learning & Development Limited, 2017.

REFERENCES:
1. Paul Deitel and Harvey Deitel, “Python for Programmers”, Pearson Education, 1st Edition,
2021.

2. G Venkatesh and Madhavan Mukund, “Computational Thinking: A Primer for Programmers
and Data Scientists”, 1st Edition, Notion Press, 2021.

3. JohnV Guttag, "Introduction to Computation and Programming Using Python: With
Applications to Computational Modeling and Understanding Data“, Third Edition, MIT Press
, 2021

4. Eric Matthes, “Python Crash Course, A Hands - on Project Based Introduction to
Programming”, 2nd Edition, No Starch Press, 2019.

5. https://www.python.org/

6. Martin C. Brown, “Python: The Complete Reference”, 4th Edition, Mc-Graw Hill, 2018.

COs- PO’s & PSO’s MAPPING

CO’s PO’s PSO’s
1 2 3 4| 5 6 7 8 9 10 | 11 | 12 1 2 3
1 3 3 3 3| 3 - - - - - 3 2 3 3 -
2 3 3 3 3| 3 - - - - - 3 2 3 - -
3 3 3 3 3| 2 - - - - - 2 - 3 - -
4 3 2 - 2|1 2 - - - - - 1 - 3 - -
5 1 2 - -1 1 - - - - - 1 - 2 - -
6 2 - - - 2 - - - - - 1 - 2 - -
AVg. 2 3 3 3| 2 - - - - - 2 2 3 3 -
1-low, 2 - medium, 3 - high, *-' - no correlation
BS3171 PHYSICS AND CHEMISTRY LABORATORY LTPC
0042

PHYSICS LABORATORY : (Any Seven Experiments)
COURSE OBJECTIVES:

e To learn the proper use of various kinds of physics laboratory equipment.

e Tolearn how data can be collected, presented and interpreted in a clear and concise
manner.

e Tolearn problem solving skills related to physics principles and interpretation of
experimental data.

e To determine error in experimental measurements and techniques used to minimize such
error.

e To make the student as an active participant in each part of all lab exercises.
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10.
11.
12.
13.
14.

LIST OF EXPERIMENTS
Torsional pendulum - Determination of rigidity modulus of wire and moment of inertia of
regular and irregular objects.
Simple harmonic oscillations of cantilever.
Non-uniform bending - Determination of Young’s modulus
Uniform bending — Determination of Young’'s modulus
Laser- Determination of the wave length of the laser using grating
Air wedge - Determination of thickness of a thin sheet/wire
a) Optical fibre -Determination of Numerical Aperture and acceptance angle
b) Compact disc- Determination of width of the groove using laser.
Acoustic grating- Determination of velocity of ultrasonic waves in liquids.
Ultrasonic interferometer — determination of the velocity of sound and compressibility of
liquids
Post office box -Determination of Band gap of a semiconductor.
Photoelectric effect
Michelson Interferometer.
Melde’s string experiment
Experiment with lattice dynamics Kkit.

TOTAL: 30 PERIODS

COURSE OUTCOMES:
Upon completion of the course, the students should be able to
CO1 :Understand the functioning of various physics laboratory equipment.
CO2 :Use graphical models to analyze laboratory data.
CO03 :Use mathematical models as a medium for quantitative reasoning and describing

physical reality.

CO4 :Access, process and analyze scientific information.
CO5 :Solve problems individually and collaboratively.

CO’s-PO’s & PSO’s MAPPING

CO’s PO’s PSO’s
1 2 3 4 5 6 | 7/8|9]10|11]12 |1 |23
1 3 2 3 1 i - - - - - -] -
2 3 3 2 1 s o e e - - - -l -] -
3 3 2 3 1 s -l - -] - - - - -l - -
4 3 3 2 . 1 -l -1 -] - - - - -l -] -
5 3 2 3 1 1 - -] -] - - - - - -] -
AVG 3 2.4 2.6 1 1
e 1-Low,2-Medium,3-High,”-“-no correlation
o Note: the average value of this course to be used for program articulation matrix.

CHEMISTRY LABORATORY: (Any seven experiments)

OBJECTIVES:

To inculcate experimental skills to test basic understanding of water quality parameters,
such as, acidity, alkalinity, hardness, DO, chloride and copper.

To induce the students to familiarize with electroanalytical techniques such as, pH metry,
potentiometry and conductometry in the determination of impurities in aqueous solutions.
To demonstrate the analysis of metals and alloys.

To demonstrate the synthesis of nanoparticles

CHEMISTRY LABORATORY: (Any seven experiments to be conducted)

Preparation of Na,CO; as a primary standard and estimation of acidity of a water sample
using the primary standard

Determination of types and amount of alkalinity in water sample.

- Split the first experiment into two

Determination of total, temporary & permanent hardness of water by EDTA method.
Determination of DO content of water sample by Winkler's method.
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5
6
7.
8.
9
1

Determination of chloride content of water sample by Argentometric method.
Estimation of copper content of the given solution by lodometry.

Estimation of TDS of a water sample by gravimetry.

Determination of strength of given hydrochloric acid using pH meter.
Determination of strength of acids in a mixture of acids using conductivity meter.

0. Conductometric titration of barium chloride against sodium sulphate (precipitation
titration)

11. Estimation of iron content of the given solution using potentiometer.

12. Estimation of sodium /potassium present in water using flame photometer.
13. Preparation of nanoparticles (TiO,/ZnO/CuQ) by Sol-Gel method.

14. Estimation of Nickel in steel

15. Proximate analysis of Coal

TOTAL : 30 PERIODS

OUT COMES :

To analyse the quality of water samples with respect to their acidity, alkalinity, hardness
and DO.
To determine the amount of metal ions through volumetric and spectroscopic techniques

L)

e To analyse and determine the composition of alloys.

e To learn simple method of synthesis of nanoparticles

¢ To quantitatively analyse the impurities in solution by electroanalytical techniques
TEXT BOOK:

1. J. Mendham, R. C. Denney, J.D. Barnes, M. Thomas and B. Sivasankar, Vogel’'s Textbook

of Quantitative Chemical Analysis (2009).

CO-PO & PSO MAPPING

co PO PSO
1 2 3 4 5 6 7 8 9 |10 11 (12 1 2 3
1 3 - 1 - - 2 2 - - - - 2 - - -
2 3 1 2 - - 1 2 - - - - 1 - - -
3 3 2 1 1 - - 1 - - - - - - - -
4 2 1 2 - - 2 2 - - - - - - - -
5 2 1 2 - 1 2 2 - - - - 1 - - -
Avg| 2.6 1.3 | 1.6 1 1 14 | 1.8 | - - - - 13 | - - -
e 1-low, 2-medium, 3-high, *-“- no correlation
GE3172 ENGLISH LABORATORY LTPC
0021
OBJECTIVES :

To improve the communicative competence of learners

To help learners use language effectively in academic /work contexts

To develop various listening strategies to comprehend various types of audio materials like
lectures, discussions, videos etc.

To build on students’ English language skills by engaging them in listening, speaking and
grammar learning activities that are relevant to authentic contexts.

To use language efficiently in expressing their opinions via various media.
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UNIT I INTRODUCTION TO FUNDAMENTALS OF

COMMUNICATION 6
Listening for general information-specific details- conversation: Introduction to classmates - Audio /
video (formal & informal); Telephone conversation; Listening to voicemail & messages; Listening
and filling a form. Speaking - making telephone calls-Self Introduction; Introducing a friend; -
politeness strategies- making polite requests, making polite offers, replying to polite requests and
offers- understanding basic instructions( filling out a bank application for example).

UNIT 1l NARRATION AND SUMMATION 6
Listening - Listening to podcasts, anecdotes / stories / event narration; documentaries and
interviews with celebrities. Speaking - Narrating personal experiences / events-Talking about
current and temporary situations & permanent and regular situations* - describing experiences and
feelings- engaging in small talk- describing requirements and abilities.

UNIT I DESCRIPTION OF A PROCESS / PRODUCT 6
Listening - Listen to product and process descriptions; a classroom lecture; and advertisements
about products. Speaking — Picture description- describing locations in workplaces- Giving
instruction to use the product- explaining uses and purposes- Presenting a product- describing
shapes and sizes and weights- talking about quantities(large & small)-talking about precautions.

UNIT IV CLASSIFICATION AND RECOMMENDATIONS 6
Listening — Listening to TED Talks; Listening to lectures - and educational videos. Speaking —
Small Talk; discussing and making plans-talking about tasks-talking about progress- talking about
positions and directions of movement-talking about travel preparations- talking about
transportation-

UNIT V EXPRESSION 6
Listening — Listening to debates/ discussions; different viewpoints on an issue; and panel
discussions. Speaking —making predictions- talking about a given topic-giving opinions-
understanding a website-describing processes
TOTAL : 30 PERIODS

LEARNING OUTCOMES:
At the end of the course, learners will be able

e Tolisten to and comprehend general as well as complex academic texts information

e To listen to and understand different points of view in a discussion

e To speak fluently and accurately in formal and informal communicative contexts

» To describe products and processes and explain their uses and purposes clearly and

accurately
« To express their opinions effectively in both formal and informal discussions

ASSESSMENT PATTERN
e One online / app based assessment to test listening /speaking
o End Semester ONLY listening and speaking will be conducted online.
o Proficiency certification is given on successful completion of listening and speaking internal
test and end semester exam.

CO-PO & PSO MAPPING

PO PSO
o= 1 2 3 4 5 6 7 8 9 |10 11 | 12 1 2
1 3 3 3 3 1 3 3 3 3 3 3 3 - -
2 |3 3 3 3 1 3 3 3 3 3 3 3 - -
3 |3 3 3 3 1 3 3 3 3 3 3 3 - -
4 3 3 3 3 1 3 3 3 3 3 3 3 - -
5 |3 3 3 3 1 3 3 3 3 3 3 3 - -
AVg.| 3 3 3 3 |1 3 3 3 3 3 3 3 - -

e 1-low, 2-medium, 3-high, ‘-“- no correlation
¢ Note: The average value of this course to be used for program articulation matrix.

39



HS3252 PROFESSIONAL ENGLISH -II LTPC
2 00 2
OBJECTIVES :
e To engage learners in meaningful language activities to improve their reading and writing
skills
e To learn various reading strategies and apply in comprehending documents in professional
context.

To help learners understand the purpose, audience, contexts of different types of writing

e To develop analytical thinking skills for problem solving in communicative contexts
To demonstrate an understanding of job applications and interviews for internship and
placements

UNIT | MAKING COMPARISONS 6

Reading - Reading advertisements, user manuals, brochures; Writing — Professional emails, Email
etiquette - Compare and Contrast Essay; Grammar — Mixed Tenses, Prepositional phrases

UNIT Il EXPRESSING CAUSAL RELATIONS IN SPEAKING AND WRITING 6

Reading - Reading longer technical texts— Cause and Effect Essays, and Letters / emails of
complaint, Writing - Writing responses to complaints. Grammar - Active Passive Voice
transformations, Infinitive and Gerunds

UNIT I PROBLEM SOLVING 6
Reading - Case Studies, excerpts from literary texts, news reports etc. Writing — Letter to the
Editor, Checklists, Problem solution essay / Argumentative Essay. Grammar — Error correction; If
conditional sentences

UNIT IV REPORTING OF EVENTS AND RESEARCH 6
Reading —Newspaper articles; Writing — Recommendations, Transcoding, Accident Report, Survey
Report Grammar — Reported Speech, Modals Vocabulary — Conjunctions- use of prepositions

UNIT V THE ABILITY TO PUT IDEAS OR INFORMATION COGENTLY 6
Reading — Company profiles, Statement of Purpose, (SOP), an excerpt of interview with
professionals; Writing — Job / Internship application — Cover letter & Resume; Grammar —
Numerical adjectives, Relative Clauses.
TOTAL : 30 PERIODS
OUTCOMES:
At the end of the course, learners will be able
e To compare and contrast products and ideas in technical texts.
o Toidentify and report cause and effects in events, industrial processes through technical texts
e To analyse problems in order to arrive at feasible solutions and communicate them in the
written format.
To present their ideas and opinions in a planned and logical manner
e To draft effective resumes in the context of job search.

TEXT BOOKS :

1. English for Engineers & Technologists (2020 edition) Orient Blackswan Private Ltd.
Department of English, Anna University.

2. English for Science & Technology Cambridge University Press 2021.

3. Authored by Dr. Veena Selvam, Dr. Sujatha Priyadarshini, Dr. Deepa Mary Francis,
Dr. KN. Shoba, and Dr. Lourdes Joevani, Department of English, Anna University.

REFERENCE BOOKS:

1. Raman. Meenakshi, Sharma. Sangeeta (2019). Professional English. Oxford university press.
New Delhi.

2. Improve Your Writing ed. V.N. Arora and Laxmi Chandra, Oxford Univ. Press, 2001, NewDelhi.

3. Learning to Communicate — Dr. V. Chellammal. Allied Publishers, New Delhi, 2003
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4. Business Correspondence and Report Writing by Prof. R.C. Sharma & Krishna Mohan, Tata
McGraw Hill & Co. Ltd., 2001, New Delhi.

5. Developing Communication Skills by Krishna Mohan, Meera Bannerji- Macmillan India Ltd.
1990, Delhi.

ASSESSMENT PATTERN
Two internal assessments and an end semester examination to test students’ reading and writing
skills along with their grammatical and lexical competence.

CO-PO & PSO MAPPING

PO PSO
e 1 2 3 4 5 6 7 8 9 |10 11 | 12 1 2
1 3 3 3 3 3 3 3 3 2 3 3 3 - -
2 3 3 3 3 |3 3 3 3 2 3 3 3 - -
3 3 3 3 3 |3 3 3 3 2 3 3 3 - -
4 3 3 3 3 2 3 3 3 2 3 3 3 - -
5 - - - - - - - - 3 3 3 3 - -
AVg.| 3 3 3 3 275 | 3 3 3 |22 3 3 3 - -

[

¢ 1-low, 2-medium, 3-high, ‘-“- no correlation
Note: The average value of this course to be used for program articulation matrix

MA3251 STATISTICS AND NUMERICAL METHODS LTP C
310 4
OBJECTIVES:

e This course aims at providing the necessary basic concepts of a few statistical and
numerical methods and give procedures for solving numerically different kinds of problems
occurring in engineering and technology.

e To acquaint the knowledge of testing of hypothesis for small and large samples which plays
an important role in real life problems.

e To introduce the basic concepts of solving algebraic and transcendental equations.

e To introduce the numerical techniques of interpolation in various intervals and numerical
techniques of differentiation and integration which plays an important role in engineering
and technology disciplines.

¢ To acquaint the knowledge of various techniques and methods of solving ordinary
differential equations.

UNIT | TESTING OF HYPOTHESIS 9+3
Sampling distributions - Tests for single mean, proportion and difference of means (Large and
small samples) — Tests for single variance and equality of variances — Chi square test for
goodness of fit — Independence of attributes.

UNIT Il DESIGN OF EXPERIMENTS 9+3
One way and two way classifications - Completely randomized design — Randomized block design
— Latin square design - 2° factorial design.

UNIT 1 SOLUTION OF EQUATIONS AND EIGENVALUE PROBLEMS 9+3
Solution of algebraic and transcendental equations - Fixed point iteration method — Newton
Raphson method- Solution of linear system of equations - Gauss elimination method — Pivoting -
Gauss Jordan method — Iterative methods of Gauss Jacobi and Gauss Seidel - Eigenvalues of a
matrix by Power method and Jacobi’s method for symmetric matrices.
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UNIT IV INTERPOLATION, NUMERICAL DIFFERENTIATION AND NUMERICAL

INTEGRATION 9+3
Lagrange’s and Newton’s divided difference interpolations — Newton’s forward and backward
difference interpolation — Approximation of derivates using interpolation polynomials — Numerical
single and double integrations using Trapezoidal and Simpson’s 1/3 rules.

UNIT V NUMERICAL SOLUTION OF ORDINARY DIFFERENTIAL EQUATIONS 9+3
Single step methods: Taylor's series method - Euler's method - Modified Euler's method - Fourth
order Runge-Kutta method for solving first order differential equations - Multi step methods:
Milne’s and Adams - Bash forth predictor corrector methods for solving first order differential
equations.
TOTAL: 60 PERIODS
OUTCOMES:
Upon successful completion of the course, students will be able to:
e Apply the concept of testing of hypothesis for small and large samples in real life problems.
e Apply the basic concepts of classifications of design of experiments in the field of
agriculture.
e Appreciate the numerical techniques of interpolation in various intervals and apply the
numerical techniques of differentiation and integration for engineering problems.
¢ Understand the knowledge of various techniques and methods for solving first and second
order ordinary differential equations.
¢ Solve the partial and ordinary differential equations with initial and boundary conditions by
using certain techniques with engineering applications.

TEXT BOOKS:

1. Grewal, B.S., and Grewal, J.S., "Numerical Methods in Engineering and Science", Khanna
Publishers, 10" Edition, New Delhi, 2015.

2. Johnson, R.A., Miller, | and Freund J., “Miller and Freund’s Probability and Statistics for
Engineers", Pearson Education, Asia, 8" Edition, 2015.

REFERENCES:

1. Burden, R.L and Faires, J.D, "Numerical Analysis”, 9" Edition, Cengage Learning, 2016.

2. Devore. J.L., "Probability and Statistics for Engineering and the Sciences”, Cengage Learning,
New Delhi, 8" Edition, 2014.

3. Gerald. C.F. and Wheatley. P.O. "Applied Numerical Analysis” Pearson Education, Asia, New
Delhi, 7" Edition, 2007.

4. Gupta S.C. and Kapoor V. K., “ Fundamentals of Mathematical Statistics”, Sultan Chand &
Sons, New Delhi, 12" Edition, 2020.

5. Spiegel. M.R., Schiller. J. and Srinivasan. R.A., "Schaum’s Outlines on Probability and
Statistics ", Tata McGraw Hill Edition, 4" Edition, 2012.

6. Walpole. R.E., Myers. R.H., Myers. S.L. and Ye. K., “Probability and Statistics for Engineers
and Scientists", 9" Edition, Pearson Education, Asia, 2010.

PO | PO |PO|PO|PO|PO|PO|PO|PO PO|PO|PO|PS|PS|PS

01 |02 03 |04 05|06 |07 08|09 101112 01][02]| 03
COo1| 3 3 1 1 1 0 0 0 2 0 2 3 - - -
Cco2| 3 3 1 1 1 0 0 0 2 0 2 3 - - -
COo3| 3 3 1 1 1 0 0 0 2 0 2 3 - - -
CoO4 | 3 3 1 1 1 0 0 0 2 0 2 3 - - -
CO5| 3 3 1 1 1 0 0 0 2 0 2 3 - - -
Avg | 3 3 1 1 1 0 0 0 2 0 2 3 - - -
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PH3252 MATERIALS SCIENCE FOR BIOTECHNOLOGISTS LTPC

3003

OBJECTIVES:

¢ To make the students effectively to understand the basics of crystallography and crystal
imperfections.

e To enable the students to get knowledge on various strengthening methods of materials, and
also various mechanical properties and their measurement.
To impart knowledge on the basics of phase diagrams and their applications.

e Tolearn about iron-carbon system, and about various ferrous and non-ferrous alloys.

To introduce different types of biomaterials and their applications.

UNIT | CRYSTALLOGRAPHY 9

Crystallographic directions and planes — metallic crystal structures: BCC, FCC and HCP - linear
and planar densities — crystal imperfections- edge and screw dislocations, Burgers vector and
elastic strain energy- surface imperfections — grain and twin boundaries — Polymorphism — phase
changes — nucleation and growth — homogeneous and heterogeneous nucleation.

UNIT Il MECHANICAL PROPERTIES 9
Tensile test - plastic deformation by slip — slip systems — mechanisms of strengthening in metals:
strain hardening, grain size reduction, solid solution strengthening, precipitation hardening —
Creep: creep curves,stress and temperature effects, mechanisms of creep, creep-resistant
materials — Fracture: ductile and brittle fractures - the Griffith criterion —fracture toughness -
Fatigue failure:the S-N curve — factors that affect fatigue life — Hardness: Rockwell and Brinell
hardness tests, Knoop and Vickers microhardness tests.

UNIT I PHASE DIAGRAMS 9
Basic concepts - Gibbs phase rule —Unary phase diagram (iron) - Binary phase diagrams:
isomorphous systems (Cu-Ni) —determination of phase composition and phase amounts — tieline
and lever rule - binary eutectic diagram with no solid solution and limited solid solution (Pb-Sn) —
eutectoid and peritectic reactions - other invariant reactions — microstructural development during
the slow cooling: eutectic, hypereutectic and hypoeutectic compositions.

UNIT IV FERROUS AND NONFERROUS ALLOYS 9
The Fe-FesC phase diagram: phases, invariant reactions,development of microstructure in
eutectoid, hypoeutectoid and hypereutectoid alloys—influence of other alloying elements in the Fe-
C system - phase transformations —isothermal transformation diagram for eutectoid iron-carbon
alloy — microstructures: pearlite, bainite, spheroidite and martensite — steels, stainless steels and
cast irons — copper alloys — aluminum alloys — titanium alloys.

UNIT V MATERIALS FOR BIOLOGICAL APPLICATIONS 9
Biocompatibility — host response — materials response — Metallic implants: Titanium and its alloys,
stainless steel — Cobalt-Chromium alloys — Tantalum — Nitinol — magnesium based biodegradable
alloys. Bioceramics: Alumina, Zirconia, hydroxyapatite, tricalcium phosphate, bioactive glasses,
pyrolytic carbon, graphite, graphene. Polymeric implant materials: Polyethylene, polypropylene,
polyacrylates — soft and hard tissue replacement materials.
TOTAL: 45 PERIODS
OUTCOMES:
Upon completion of this course, the students should be able to
o understand the basics of crystallography and its importance in materials properties
o understand the significance of dislocations, strengthening mechanisms, and tensile, creep,
hardness and fracture behavior of materials
e gain knowledge on binary phase diagrams, and also will be able to determine the phase
composition and phase amount.
e understand about the Fe-C system and various microstructures in it, and also about various
ferrous and non-ferrous alloys.
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e get adequate understanding on metallic, ceramic and polymeric biomaterials and their
applications.

TEXT BOOKS:
1. R.Balasubramaniam, Callister’'s Materials Science and Engineering.Wiley (Indian Edition),
2014.

2. V.Raghavan. Materials Science and Engineering: A First Course, Prentice Hall India
Learning Private Limited, 2015.
3. Joon Park and R.S.Lakes, Biomaterials: An Introduction, Springer, 2007.

REFERENCES :

1. J.F.Shackelford. Introduction to Materials Science for Engineers. Pearson, 2015.

2. Wendelin Wright and Donald Askeland, Essentials of Materials Science and Engineering,
CL Engineering, 2013.

3. J.C. Anderson, K.D. Leaver, P. Leevers and R.D. Rawlings, Materials Science for
Engineers, CRC Press, 2003.

4. Jean P.Mercier, G.Zambelli and W.Kurz, Introduction to Materials Science, Elsevier, 2002.

5. Sujata V.Bhat, Biomaterials, Narosa Publishers, 2002

BE3252 BASIC ELECTRICAL, ELECTRONICS AND INSTRUMENTATION LTPC
ENGINEERING 3003

OBJECTIVES:

e Tointroduce the basics of electric circuits and analysis

e To impart knowledge in domestic wiring

e To impart knowledge in the basics of working principles and application of electrical

machines
e Tointroduce analog devices and their characteristics
e Tointroduce the functional elements and working of sensors and transducers.

UNIT | ELECTRICAL CIRCUITS 9
DC Circuits: Circuit Components: Conductor, Resistor, Inductor, Capacitor — Ohm’s Law -
Kirchhoff’'s Laws — Simple problems- Nodal Analysis, Mesh analysis with Independent sources only
(Steady state)

Introduction to AC Circuits and Parameters: Waveforms, Average value, RMS Value,
Instantaneous power, real power, reactive power and apparent power, power factor — Steady state
analysis of RLC circuits (Simple problems only), Three phase supply — star and delta connection —
power in three-phase systems

UNIT Il MAGNETIC CIRCUITS AND ELECTRICAL INSTALLATIONS 9
Magnetic circuits-definitions-MMF, flux, reluctance, magnetic field intensity, flux density, fringing,
self and mutual inductances-simple problems.

Domestic wiring , types of wires and cables, earthing ,protective devices- switch fuse unit-
Miniature circuit breaker-moulded case circuit breaker- earth leakage circuit breaker, safety
precautions and First Aid

UNIT Il ELECTRICAL MACHINES 9
Construction and Working principle- DC Separately and Self excited Generators, EMF equation,
Types and Applications. Working Principle of DC motors, Torque Equation, Types and
Applications. Construction, Working principle and Applications of Transformer, Three phase
Alternator, Synchronous motor and Three Phase Induction Motor.

UNIT IV ANALOG ELECTRONICS 9
Resistor, Inductor and Capacitor in Electronic Circuits- Semiconductor Materials: Silicon
&Germanium — PN Junction Diodes, Zener Diode —Characteristics Applications — Bipolar Junction
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https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Donald+Askeland&search-alias=stripbooks

Transistor-Biasing, JFET, SCR, MOSFET,IGBT — Types, |-V Characteristics and Applications,
Rectifier and Inverters, harmonics

UNIT V SENSORS AND TRANSDUCERS 9
Sensors, solenoids, pneumatic controls with electrical actuator, mechatronics, types of valves and
its applications, electro-pneumatic systems, proximity sensors, limit switches, piezoelectric, hall
effect, photo sensors, Strain gauge, LVDT, differential pressure transducer, optical and digital
transducers, Smart sensors, Thermal Imagers.

TOTAL: 45 PERIODS
COURSE OUTCOMES:
After completing this course, the students will be able to
CO1: Compute the electric circuit parameters for simple problems
CO2: Explain the concepts of domestics wiring and protective devices
CO3: Explain the working principle and applications of electrical machines
CO4: Analyze the characteristics of analog electronic devices
COS5: Explain the types and operating principles of sensors and transducers

TEXT BOOKS:

1. D P Kothari and I.J Nagarath, “Basic Electrical and Electronics Engineering”, McGraw Hill
Education (India) Private Limited, Second Edition, 2020

2. A.K. Sawhney, Puneet Sawhney ‘A Course in Electrical & Electronic Measurements
& Instrumentation’, Dhanpat Rai and Co, 2015.

3. S.K. Bhattacharya, Basic Electrical Engineering, Pearson Education, 2019

4. James A Svoboda, Richard C. Dorf, Dorf’s Introduction to Electric Circuits,Wiley,2018

REFERENCES:

1. John Bird, “Electrical Circuit theory and technology”, Routledge; 2017.

2. Thomas L. Floyd, ‘Electronic Devices’, 10" Edition, Pearson Education, 2018.

3. Albert Malvino, David Bates, ‘Electronic Principles, McGraw Hill Education; 7" edition,
2017

4. Muhammad H.Rashid, “Spice for Circuits and electronics”, 4 Edition.,Cengage
India,2019.

5. H.S. Kalsi, ‘Electronic Instrumentation’, Tata McGraw-Hill, New Delhi, 2010

CO’s, PO’s & PSO’s MAPPING

co’ PO’s PSO’s

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

1 2 | 1 1 1 - - -

2 2 | 1 1 1 - - -

3 2 | 1 1 1 - - -

4 2 | 1 1 1 - - -

5 2 | 1 1 1 - - -

Avg. | 2 | 1 1 1 - - -
GE3251 ENGINEERING GRAPHICS L TPC
20 4 4

COURSE OBJECTIVES:

The main learning objective of this course is to prepare the students for:
Drawing engineering curves.

Drawing freehand sketch of simple objects.

Drawing orthographic projection of solids and section of solids.
Drawing development of solids

PN PR
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5. Drawing isometric and perspective projections of simple solids.

CONCEPTS AND CONVENTIONS (Not for Examination)

Importance of graphics in engineering applications — Use of drafting instruments — BIS
conventions and specifications — Size, layout and folding of drawing sheets — Lettering and
dimensioning.

UNIT | PLANE CURVES 6+12
Basic Geometrical constructions, Curves used in engineering practices: Conics — Construction
of ellipse, parabola and hyperbola by eccentricity method — Construction of cycloid —

construction of involutes of square and circle — Drawing of tangents and normal to the above
curves.

UNIT Il PROJECTION OFPOINTS, LINES AND PLANE SURFACE 6+12
Orthographic projection- principles-Principal planes-First angle projection-projection of points.
Projection of straight lines (only First angle projections) inclined to both the principal planes -
Determination of true lengths and true inclinations by rotating line method and traces. Projection
of planes (polygonal and circular surfaces) inclined to both the principal planes by rotating object
method.

UNIT 1l PROJECTION OF SOLIDS AND FREEHAND SKETCHING 6+12
Projection of simple solids like prisms, pyramids, cylinder, cone and truncated solids when the axis
is inclined to one of the principal planes and parallel to the other by rotating object method.
Visualization concepts and Free Hand sketching: Visualization principles —Representation of
Three Dimensional objects — Layout of views- Freehand sketching of multiple views from
pictorial views of objects.

Practicing three dimensional modeling of simple objects by CAD Software(Not for examination)

UNIT IV PROJECTION OF SECTIONED SOLIDS AND DEVELOPMENT OF

SURFACES 6+12
Sectioning of above solids in simple vertical position when the cutting plane is inclined to the one
of the principal planes and perpendicular to the other — obtaining true shape of section.
Development of lateral surfaces of simple and sectioned solids — Prisms, pyramids cylinders and
cones.
Practicing three dimensional modeling of simple objects by CAD Software(Not for examination)

UNIT V ISOMETRIC AND PERSPECTIVE PROJECTIONS 6+12
Principles of isometric projection — isometric scale —Isometric projections of simple solids and
truncated solids - Prisms, pyramids, cylinders, cones- combination of two solid objects in simple
vertical positions - Perspective projection of simple solids-Prisms, pyramids and cylinders by
visual ray method.
Practicing three dimensional modeling of isometric projection of simple objects by CAD
Software(Not for examination)
TOTAL: (L=30+P=60) 90 PERIODS

OUTCOMES:
On successful completion of this course, the student will be able to

* Use BIS conventions and specifications for engineering drawing.

* Construct the conic curves, involutes and cycloid.

+ Solve practical problems involving projection of lines.

» Draw the orthographic, isometric and perspective projections of simple solids.

* Draw the development of simple solids.

TEXT BOOKS:
1. Bhatt N.D. and Panchal V.M., “Engineering Drawing”, Charotar Publishing House,

53" Edition, 2019.
2. Natrajan K.V., “A Text Book of Engineering Graphics”, Dhanalakshmi Publishers, Chennai, 2018.
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3.

Parthasarathy, N. S. and Vela Murali, “Engineering Drawing”, Oxford University Press, 2015

REFERENCES:

1.
2.

3.

o o

Basant Agarwal and Agarwal C.M., “Engineering Drawing”, McGraw Hill, 2"® Edition, 2019.
Gopalakrishna K.R., “Engineering Drawing” (Vol. 1&ll combined), Subhas Publications, Bangalore,
27" Edition, 2017.

Luzzader, Warren.J. and Duff,John M., “Fundamentals of Engineering Drawing with an introduction
to Interactive Computer Graphics for Design and Production, Eastern Economy Edition, Prentice
Hall of India Pvt. Ltd, New Delhi, 2005.

Parthasarathy N. S. and Vela Murali, “Engineering Graphics”, Oxford University, Press, New Delhi,
2015.

Shah M.B., and Rana B.C., “Engineering Drawing”, Pearson Education India, 2" Edition, 20009.
Venugopal K. and Prabhu Raja V., “Engineering Graphics", New Age International (P) Limited,
2008.

Publication of Bureau of Indian Standards:

SARE A

n

WN P

IS10711 —2001: Technical products Documentation — Size and lay out of drawing sheets.
IS 9609 (Parts 0 & 1) — 2001: Technical products Documentation — Lettering.

IS 10714 (Part 20) — 2001 & SP 46 — 2003: Lines for technical drawings.

IS 11669 — 1986 & SP 46 —2003: Dimensioning of Technical Drawings.

IS 15021 (Parts 1 to 4) — 2001: Technical drawings — Projection Methods.

pecial points applicable to University Examinations on Engineering Graphics:

. There will be five questions, each of either or type covering all units of the syllabus.

. All questions will carry equal marks of 20 each making a total of 100.

. The answer paper shall consist of drawing sheets of A3 size only. The students will be permitted

to use appropriate scale to fit solution within A3 size.

. The examination will be conducted in appropriate sessions on the same day

CO

PO PSO
6 7 8 9 |10 | 11 | 12

RlRRRR N

QB WIN|F-
WWWWw|w|
NINININININ| W
NINININININ| Ol
WWWWwlw
NINNINININ
NINININININ| -
NINININININI DN

1

Avg

Low (1) ; Medium (2); High (3)
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GE3252 SO B Q& THl6LHIL LN LTPC
1001

VS | QBFQ| LDMMILD LITen6rs Q& mleév Bl LD 3
FHIG HTVHHN CHFaIS QSMTLH — LTmers QGSTWeLHEIL LD - &@LU Feuli
LIT600T LB &5 61T — LImevor Mg 6rflel Emev &mluib &er.

VG I 6ULgEUEMLOLIL] LDMMID SLIGL& QS TYleLEHILLILD 3
FHRIG HMTVSH O allgalenllIL] MM SL(HLDMTETHIGET & FhIE HTVEH 60 afl (HL
QUMTIHL G616V aUlqeUemLDLIL]- FMRIS &ITeVEHH6V L (HIDMET QUITIHL&HEHLD H(H &6V LN
- AeliLSsETISH0 Gl emolil] UMM eleuImgseT - LOMNEVVLTE
FHUBISHEHLD, CHTaVEEHL — CEFMPT HTVSSIL QUIBRICSHTUIV&EET Wwmmid Lm
QUPILUTL (S HVBIGEHET — BTWESHT &HMevs CoHMUILEeT - LTSI &L LenLiL|S6T
L 9nfl&e, G WeTTLE DT SLeVWID MM HHLOEM6V HITWEST
wammey — QEFLIQBTLH efRser — Nflligeq smeusHe Qaarensrulley @BbCST-
FIRIMQ&Fels &L 19L& Hem6v.

VG Il 2.MHUEHS Qs mléL BILLID 3

&L LB Hen — 2 Ceumsallls) — @ULS QsTWHIMHEFTame — @) (HLOEDL
9 (HHGHV, 6T — UTVITMHMIEF FTEOTMISHETTH GFLDL] LDMMILD HMHIS [HIT6O0T UIHISH6T —
T5IT600T WLITBI 6T B|& 5195560 — D600l 2_(HaUMEH G Q& TPMETEm6V&H6T — 860106001156,
&5600T600T ITLY. LD60OT 1 &6T — & (HILD6TIT LD 6001 86T — & Bl LD600T1 56T — 6TeVILD L |55 Sl 6voT(H 86T —
Q&ML FIMETMIGHET — FlVLILISSHTIS H 6V 060l 561l 60T 61605 &H61T.

VG IV  GeueTmeooTemlo LOMMID BFLLMFTS QSMLSlev HIL LI 3
lemevor, gifl, GETHIGET, IDGHE — CFMLLT&HTVS GUOWSHS ST WEH WS SIaln —
FHMeVBenL LUFTFILL — SHTeuBHeOLEHEHHEHTSH aIlealmDGSLILLL Hleoormiser —
GeuaTmevoTemLn LDMMILD CEUETTEoTeNF FMIHS G FWeVLTH&HET — HLOFTH 3mley —
ISedTeUeTld — (PSS WOHMID (PNSHEHGNEHH0 — QUIBRSEL GMl&S Lievorenl Wl
M6y — AMle|F T Fensid.

sV  nlellwe 6L WMHMILD &eooll S0 LD 3
gflaflwev sLdlLSler auemF&EE —g el SO aleTFFR - SLALD BrevgsemerT W6t LIS LIL]
QFUIH — SOl QIOETELIMIHL 6T 2 ([HeUMEHSID — HLALD @)6meuTUldh &Hevall&HEHLpGIND
— &AL 16T BTeLSHLID — @) 606toTLISH 6L HLALD SGETTH&HET — QFTHGmels HILL L.

TOTAL : 15 PERIODS
TEXT-CUM-REFERENCE BOOKS
1. P& UMM — ID&&EHLD LiesoT UT(HILD — G5.C&. LlstemeT (Qeueflui®:
SPBHTEH LML BT InmmMID SHeValluilwiey Lieooll&6T &LpasLn).
2. sentleofls LA — (emeoTel @ 6v. &S TLD. (& L6 LIJ&TiD).
3. B — melend BH&HHMTUWIE FHIGSHTe BT HMTHFGHIN (Q5Meedlws) Fienm
Qeueflui®)
QUITIHENB — A,MMMEISGENT HTSHIED. (0HTLedlwsy gSlemm Geaueflui®)
Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and RMRL — (in print)
Social Life of the Tamils - The Classical Period (Dr.S.Singaravelu) (Published by:
International Institute of Tamil Studies.
7. Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.K.D. Thirunavukkarasu)
(Published by: International Institute of Tamil Studies).
8. The Contributions of the Tamils to Indian Culture (Dr.M.Valarmathi) (Published by:
International Institute of Tamil Studies.)

o a A
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9. Keeladi - ‘Sangam City Civilization on the banks of river Vaigai’ (Jointly Published by:
Department ofArchaeology & Tamil Nadu Text Book and Educational Services Corporation,
Tamil Nadu)

10. Studies in the History of India with Special Reference to Tamil Nadu (Dr.K.K.Pillay)
(Publishedby: The Author)

11. Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil Nadu Text
Bookand Educational Services Corporation, Tamil Nadu)

12. Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL) — Reference
Book.

GE3252 TAMILS AND TECHNOLOGY LTPC
1001
UNIT | WEAVING AND CERAMIC TECHNOLOGY 3

Weaving Industry during Sangam Age — Ceramic technology — Black and Red Ware Potteries
(BRW) — Graffiti on Potteries.

UNIT Il DESIGN AND CONSTRUCTION TECHNOLOGY 3
Designing and Structural construction House & Designs in household materials during Sangam
Age - Building materials and Hero stones of Sangam age — Details of Stage Constructions in
Silappathikaram - Sculptures and Temples of Mamallapuram - Great Temples of Cholas and other
worship places - Temples of Nayaka Period - Type study (Madurai Meenakshi Temple)-
Thirumalai Nayakar Mahal - Chetti Nadu Houses, Indo - Saracenic architecture at Madras during
British Period.

UNIT I MANUFACTURING TECHNOLOGY 3
Art of Ship Building - Metallurgical studies - Iron industry - Iron smelting, steel -Copper and gold-
Coins as source of history - Minting of Coins — Beads making-industries Stone beads -Glass
beads - Terracotta beads -Shell beads/ bone beats - Archeological evidences - Gem stone types
described in Silappathikaram.

UNIT IV AGRICULTURE AND IRRIGATION TECHNOLOGY 3
Dam, Tank, ponds, Sluice, Significance of Kumizhi Thoompu of Chola Period, Animal Husbandry -
Wells designed for cattle use - Agriculture and Agro Processing - Knowledge of Sea - Fisheries —
Pearl - Conche diving - Ancient Knowledge of Ocean - Knowledge Specific Society.

UNIT V SCIENTIFIC TAMIL & TAMIL COMPUTING 3

Development of Scientific Tamil - Tamil computing — Digitalization of Tamil Books — Development

of Tamil Software — Tamil Virtual Academy — Tamil Digital Library — Online Tamil Dictionaries —

Sorkuvai Project.

TOTAL : 15 PERIODS

TEXT-CUM-REFERENCE BOOKS

1. sUUPE aFumm — W&EHEHLD LerUThn — G&.85%. eTtemer (Qeusflui(®:
SLOILLBMTH LML BT60 LDMHMILD SeVellullul6ey Lieoofl&HeT &Lp&sLn).

2. Gevoflentls SLOLD — (LpemeoTell] @\6v. &S TID. (ellsL6or LNgsTiD).

3. BLI) — IS HFHEHMTUIL FHIGHT BHT BTeFlen (0HTvedlulsy Sienm
Qeueflui®)

4. QUTIHENB — JMHMBEIGNT BI&KSHM0. (Q&mevedley Sienm Qeueflui®)

5. Social Life of Tamils (Dr.K.K.Pillay) A joint publication of TNTB & ESC and RMRL — (in print)

6. Social Life of the Tamils - The Classical Period (Dr.S.Singaravelu) (Published by:
International Institute of Tamil Studies.

7. Historical Heritage of the Tamils (Dr.S.V.Subatamanian, Dr.K.D. Thirunavukkarasu)
(Published by: International Institute of Tamil Studies).

8. The Contributions of the Tamils to Indian Culture (Dr.M.Valarmathi) (Published by:
International Institute of Tamil Studies.)

49



9. Keeladi - ‘Sangam City Civilization on the banks of river Vaigai’ (Jointly Published by:
Department of Archaeology & Tamil Nadu Text Book and Educational Services Corporation,
Tamil Nadu)

10. Studies in the History of India with Special Reference to Tamil Nadu (Dr.K.K.Pillay)
(Publishedby: The Author)

11. Porunai Civilization (Jointly Published by: Department of Archaeology & Tamil Nadu Text
Bookand Educational Services Corporation, Tamil Nadu)

12. Journey of Civilization Indus to Vaigai (R.Balakrishnan) (Published by: RMRL) — Reference
Book.

NCC Credit Course Level 1*

NX3251 (ARMY WING) NCC Credit Course Level - | LT PC
2 00 2
NCC GENERAL 6
NCC 1 Aims, Objectives & Organization of NCC 1
NCC 2 Incentives 2
NCC 3 Duties of NCC Cadet 1
NCC 4 NCC Camps: Types & Conduct
NATIONAL INTEGRATION AND AWARENESS 4
NI 1 National Integration: Importance & Necessity 1
NI 2 Factors Affecting National Integration 1
NI 3 Unity in Diversity & Role of NCC in Nation Building 1
NI 4 Threats to National Security
1

PERSONALITY DEVELOPMENT 7
PD 1 Self-Awareness, Empathy, Critical & Creative Thinking, Decision Making and

Problem Solving 2
PD 2 Communication Skills 3
PD 3 Group Discussion: Stress & Emotions 2
LEADERSHIP 5
L1 Leadership Capsule: Traits, Indicators, Motivation, Moral Values, Honour ‘Code 3
L2 Case Studies: Shivaji, Jhasi Ki Rani 2
SOCIAL SERVICE AND COMMUNITY DEVELOPMENT 8
SS1 Basics, Rural Development Programmes, NGOs, Contribution of Youth 3
SS4 Protection of Children and Women Safety 1
SS5 Road / Rail Travel Safety 1
SS 6 New Initiatives 2
SS7 Cyber and Mobile Security Awareness 1

TOTAL : 30 PERIODS

NCC Credit Course Level 1*

NX3252 (NAVAL WING) NCC Credit Course Level - | L T P C

2 0 0 2
NCC GENERAL 6
NCC 1 Aims, Objectives & Organization of NCC 1
NCC 2 Incentives 2
NCC 3 Duties of NCC Cadet 1
NCC 4 NCC Camps: Types & Conduct 2
NATIONAL INTEGRATION AND AWARENESS 4
NI 1 National Integration: Importance & Necessity 1
NI 2 Factors Affecting National Integration 1
NI 3 Unity in Diversity & Role of NCC in Nation Building 1
NI 4 Threats to National Security
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PERSONALITY DEVELOPMENT 7

PD 1 Self-Awareness, Empathy, Critical & Creative Thinking, Decision Making and Problem
Solving 2
PD 2 Communication Skills 3
PD 3 Group Discussion: Stress & Emotions 2
LEADERSHIP 5
L1 Leadership Capsule: Traits, Indicators, Motivation, Moral Values, Honour Code 3
L2 Case Studies: Shivaji, Jhasi Ki Rani 2
SOCIAL SERVICE AND COMMUNITY DEVELOPMENT 8
SS1 Basics, Rural Development Programmes, NGOs, Contribution of Youth 3
SS4 Protection of Children and Women Safety 1
SS5 Road / Rail Travel Safety 1
SS6 New Initiatives 2
SS7 Cyber and Mobile Security Awareness 1

TOTAL : 30 PERIODS

NCC Credit Course Level 1*

NX3253 (AIR FORCE WING) NCC Credit Course Level - | L. T P C
2 0O O 2
NCC GENERAL 6
NCC 1 Aims, Objectives & Organization of NCC 1
NCC 2 Incentives 2
NCC 3 Duties of NCC Cadet 1
NCC 4 NCC Camps: Types & Conduct 2
NATIONAL INTEGRATION AND AWARENESS 4
NI 1 National Integration: Importance & Necessity 1
NI 2 Factors Affecting National Integration 1
NI 3 Unity in Diversity & Role of NCC in Nation Building 1
NI 4 Threats to National Security 1
PERSONALITY DEVELOPMENT 7
PD 1 Self-Awareness, Empathy, Critical & Creative Thinking, Decision Making and Problem
Solving 2
PD 2 Communication Skills 3
PD 3 Group Discussion: Stress & Emotions 2
LEADERSHIP 5
L1 Leadership Capsule: Traits, Indicators, Motivation, Moral Values, Honour Code 3
L2 Case Studies: Shivaji, Jhasi Ki Rani 2
SOCIAL SERVICE AND COMMUNITY DEVELOPMENT 8
SS1 Basics, Rural Development Programmes, NGOs, Contribution of Youth 3
SS4 Protection of Children and Women Safety 1
SS5 Road / Rail Travel Safety 1
SS6 New Initiatives 2
SS7 Cyber and Mobile Security Awareness 1

TOTAL : 30 PERIODS
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GE3271 ENGINEERING PRACTICES LABORATORY LTPC
0042
COURSE OBJECTIVES:

¢ Drawing pipe line plan; laying and connecting various pipe fittings used in common
household plumbing work; Sawing; planing; making joints in wood materials used in
common household wood work.

e Wiring various electrical joints in common household electrical wire work.

e Welding various joints in steel plates using arc welding work; Machining various simple
processes like turning, drilling, tapping in parts; Assembling simple mechanical assembly of
common household equipments; Making a tray out of metal sheet using sheet metal work.

e Soldering and testing simple electronic circuits; Assembling and testing simple electronic
components on PCB.

GROUP - A (CIVIL & ELECTRICAL)
PART | CIVIL ENGINEERING PRACTICES 15

PLUMBING WORK:
a) Connecting various basic pipe fittings like valves, taps, coupling, unions, reducers, elbows and

other components which are commonly used in household.

b) Preparing plumbing line sketches.

¢) Laying pipe connection to the suction side of a pump

d) Laying pipe connection to the delivery side of a pump.

e) Connecting pipes of different materials: Metal, plastic and flexible pipes used in household
appliances.

WOOD WORK:
a) Sawing,
b) Planing and
¢) Making joints like T-Joint, Mortise joint and Tenon joint and Dovetalil joint.

Wood Work Study:
a) Studying joints in door panels and wooden furniture

b) Studying common industrial trusses using models.

PART I ELECTRICAL ENGINEERING PRACTICES 15
a) Introduction to switches, fuses, indicators and lamps - Basic switch board wiring with lamp,

fan and three pin socket
b) Staircase wiring
¢) Fluorescent Lamp wiring with introduction to CFL and LED types.
d) Energy meter wiring and related calculations/ calibration
e) Study of Iron Box wiring and assembly
f) Study of Fan Regulator (Resistor type and Electronic type using Diac/Triac/quadrac)
g) Study of emergency lamp wiring/Water heater

GROUP - B (MECHANICAL AND ELECTRONICS)

PART llI MECHANICAL ENGINEERING PRACTICE 15
WELDING WORK:
a) Welding of Butt Joints, Lap Joints, and Tee Joints using arc welding.

b) Practicing gas welding.

BASIC MACHINING WORK:
a) (simple)Turning.
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b) (simple)Drilling.
c) (simple)Tapping.

ASSEMBLY WORK:
a) Assembling a centrifugal pump.
b) Assembling a household mixer.
¢) Assembling an airconditioner.

SHEET METAL WORK:
a) Making of a square tray

FOUNDRY WORK:
a) Demonstrating basic foundry operations.

PART IV ELECTRONIC ENGINEERING PRACTICES 15

SOLDERING WORK:
a) Soldering simple electronic circuits and checking continuity.

ELECTRONIC ASSEMBLY AND TESTING WORK:
a) Assembling and testing electronic components on a small PCB.

ELECTRONIC EQUIPMENT STUDY:

a) Study an elements of smart phone..

b) Assembly and dismantle of LED TV.

c) Assembly and dismantle of computer/ laptop

TOTAL: 60 PERIODS

COURSE OUTCOMES:

Upon completion of this course, the students will be able to:

CO1 : Draw pipe line plan; lay and connect various pipe fittings used in common household
plumbing work; Saw; plan; make joints in wood materials used in common household wood
work.

CO2: Wire various electrical joints in common household electrical wire work.

CO3 : Weld various joints in steel plates using arc welding work; Machine various simple
processes like turning, drilling, tapping in parts; Assemble simple mechanical assembly of
common household equipments; Make a tray out of metal sheet using sheet metal work.

CO4 : Solder and test simple electronic circuits; Assemble and test simple electronic components

on PCB.
PO PSO

CO

1 2 3 14| 5 6 7 8 9 10 | 11 | 12 1 2 3
1 3 2 1 1 1 2 2 1 1
2 3 2 1 1 1 2 2 1 1
3 3 2 1 1 1 2 2 1 1
Avg 3 2 1 1 1 2 2 1 1

Low (1) ; Medium (2); High (3)
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BE3272

COURSE OBJECTIVES:

To train the students in conducting load tests electrical machines

BASIC ELECTRICAL, ELECTRONICS AND INSTRUMENTATION
ENGINEERING LABORATORY

To gain practical experience in experimentally obtaining the characteristics of electronic

devices and rectifiers

To train the students to measure three phase power and displacement

List of Experiments

. Verification of ohms and Kirchhoff's Laws.

Three Phase Power Measurement

Load test on DC Shunt Motor.

Load test on Self Excited DC Generator

Load Test on Induction Motor

Characteristics of PN and Zener Diodes

Characteristics of BJT, SCR and MOSFET

Design and analysis of Half wave and Full Wave rectifiers

1
2
3
4.
5. Load test on Single phase Transformer
6
7
8
9.
1

0. Measurement of displacement of LVDT

COURSE OUTCOMES:
After completing this course, the students will be able to
Use experimental methods to verify the Ohm’s law and Kirchhoff’s Law and to measure

CO1:

Coz:
COa3:
CO4:

three phase power

Analyze experimentally the load characteristics of electrical machines

Analyze the characteristics of basic electronic devices
Use LVDT to measure displacement

CO’s, PO’s & PSO’s MAPPING

TOTAL: 60 PERIODS

co’ PO’s PSO’s
S[1 23475 6 7 8 9 |10 | 11 | 12 2 3
1 2 13| 1 2 15| 2 - -
2 2 13| 1 2 1 8 L - -
3 2 13| 1 2 PT | +2 - -
4 2 13| 1 2 15| 2 - -
Avg. |16]14]/08 1.6 1.2 1.6
GE3272 COMMUNICATION LABORATORY LTPC
0042
OBJECTIVES

To identify varied group discussion skills and apply them to take part in effective
discussions in a professional context.
To analyse concepts and problems and make effective presentations explaining them

clearly and precisely.

To be able to communicate effectively through formal and informal writing.

To be able to use appropriate language structures to write emails, reports and essays
To give instructions and recommendations that are clear and relevant to the context
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UNIT I 12
Speaking-Role Play Exercises Based on Workplace Contexts, - talking about competition-
discussing progress toward goals-talking about experiences- talking about events in life-
discussing past events-Writing: writing emails ( formal & semi-formal).

UNIT Il 12
Speaking: discussing news stories-talking about frequency-talking about travel problems-
discussing travel procedures- talking about travel problems- making arrangements-describing
arrangements-discussing plans and decisions- discussing purposes and reasons- understanding
common technology terms-Writing: - writing different types of emails.

UNIT I 12
Speaking: discussing predictions-describing the climate-discussing forecasts and scenarios-
talking about purchasing-discussing advantages and disadvantages- making comparisons-
discussing likes and dislikes- discussing feelings about experiences-discussing imaginary
scenarios Writing: short essays and reports-formal/semi-formal letters.

UNIT IV 12
Speaking: discussing the natural environment-describing systems-describing position and
movement- explaining rules-( example- discussing rental arrangements)- understanding technical
instructions-Writing: writing instructions-writing a short article.

UNIT V 12
Speaking: describing things relatively-describing clothing-discussing safety issues( making
recommendations) talking about electrical devices-describing controlling actions- Writing:
job application( Cover letter + Curriculum vitae)-writing recommendations.
TOTAL: 60 PERIODS
LEARNING OUTCOMES
At the end of the course, learners will be able
e Speak effectively in group discussions held in a formal/semi formal contexts.
o Discuss, analyse and present concepts and problems from various perspectives to arrive at
suitable solutions
o Write emails, letters and effective job applications.
o Write critical reports to convey data and information with clarity and precision
o Give appropriate instructions and recommendations for safe execution of tasks

Assessment Pattern

e One online / app based assessment to test speaking and writing skills
e Proficiency certification is given on successful completion of speaking and writing.

CO-PO & PSO MAPPING

PO PSO
e 1 2 3 4 5 6 7 8 9 |10 11 | 12 1 2
1 2 3 3 3 1 3 3 3 3 3 3 3 - -
2 |2 3 3 3 1 3 3 3 3 3 3 3 - -
3 |2 2 3 3 1 3 3 3 3 3 3 3 - -
4 3 3 3 3 3 3 3 3 3 3 3 3 - -
5 |3 3 3 3 3 3 3 3 3 3 3 3 - -
AVg.| 24| 2.8 3 3 |18 3 3 3 3 3 3 3 - -

e 1-low, 2-medium, 3-high, ‘-“- no correlation
¢ Note: The average value of this course to be used for program articulation matrix.
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MA3351 TRANSFORMS AND PARTIAL DIFFERENTIAL EQUATIONS LTPC
3104
OBJECTIVES

e Tointroduce the basic concepts of PDE for solving standard partial differential equations.

e To introduce Fourier series analysis which is central to many applications in engineering
apart from its use in solving boundary value problems.

e To acquaint the student with Fourier series techniques in solving heat flow problems used in
various situations.

e To acquaint the student with Fourier transform techniques used in wide variety of situations.
To introduce the effective mathematical tools for the solutions of partial differential equations
that model several physical processes and to develop Z transform techniques for discrete
time systems.

UNIT | PARTIAL DIFFERENTIAL EQUATIONS 9+3
Formation of partial differential equations —Solutions of standard types of first order partial
differential equations - First order partial differential equations reducible to standard types-
Lagrange’s linear equation - Linear partial differential equations of second and higher order with
constant coefficients of both homogeneous and non-homogeneous types.

UNIT Il FOURIER SERIES 9+3
Dirichlet’s conditions — General Fourier series — Odd and even functions — Half range sine series
and cosine series — Root mean square value — Parseval’s identity — Harmonic analysis.

UNIT I APPLICATIONS OF PARTIAL DIFFERENTIAL EQUATIONS 9+3
Classification of PDE — Method of separation of variables - Fourier series solutions of one
dimensional wave equation — One dimensional equation of heat conduction - Steady state

solution of two dimensional equation of heat conduction (Cartesian coordinates only).

UNIT IV FOURIER TRANSFORMS 9+3

Statement of Fourier integral theorem— Fourier transform pair — Fourier sine and
cosine transforms — Properties — Transforms of simple functions — Convolution theorem —
Parseval’s identity.

UNIT V Z - TRANSFORMS AND DIFFERENCE EQUATIONS 9+3
Z-transforms - Elementary properties — Convergence of Z-transforms - — Initial and final value
theorems - Inverse Z-transform using partial fraction and convolution theorem - Formation of
difference equations — Solution of difference equations using Z - transforms.

TOTAL: 60 PERIODS
OUTCOMES
Upon successful completion of the course, students should be able to:

e Understand how to solve the given standard partial differential equations.

e Solve differential equations using Fourier series analysis which plays a vital role in
engineering applications.

e Appreciate the physical significance of Fourier series techniques in solving one and two
dimensional heat flow problems and one dimensional wave equations.

e Understand the mathematical principles on transforms and partial differential equations
would provide them the ability to formulate and solve some of the physical problems of
engineering.

o Use the effective mathematical tools for the solutions of partial differential equations by
using Z transform techniques for discrete time systems.

TEXT BOOKS:

1. Grewal B.S., “Higher Engineering Mathematics", 44"Edition, Khanna Publishers,
New Delhi, 2018.

2. Kreyszig E, "Advanced Engineering Mathematics ", 10" Edition, John Wiley, New Delhi, India,
2016.

56



REFERENCES:

1. Andrews. L.C and Shivamoggi. B, "Integral Transforms for Engineers" SPIE Press, 1999.

2. Bali. N.P and Manish Goyal, "A Textbook of Engineering Mathematics", 10" Edition, Laxmi
Publications Pvt. Ltd, 2015.

3. James. G., "Advanced Modern Engineering Mathematics", 4™Edition, Pearson Education, New
Delhi, 2016.

4. Narayanan. S., Manicavachagom Pillay.T.K and Ramanaiah.G "Advanced Mathematics for
Engineering Students”, Vol. Il & lll, S.Viswanathan Publishers Pvt. Ltd, Chennai, 1998.

5. Ramana. B.V., "Higher Engineering Mathematics", McGraw Hill Education Pvt. Ltd,
New Delhi, 2018.

6. Woylie. R.C. and Barrett . L.C., “Advanced Engineering Mathematics “Tata McGraw Hill
Education Pvt. Ltd, 6th Edition, New Delhi, 2012.

PO | PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PS|PS|PS

01 02|03 |04/05|06 |07 08|09 1210|1112 01]02]083
COo1l| 3 3 1 1 0 0 0 0 2 0 0| 3 - - -
Cco2| 3 3 1 1 0 0 0 0 2 0 0 | 3 - - -
COo3| 3 3 1 1 0 0 0 0 2 0 0 | 3 - - -
CoO4 | 3 3 1 1 0 0 0 0 2 0 0| 3 - - -
CO5| 3 3 1 1 0 0 0 0 2 0 0 | 3 - - -
Avg | 3 3 1 1 0 0 0 0 2 0 0| 3 3 - -

BT3392 BIOCHEMISTRY LTPC

3003

COURSE OBJECTIVES:
e To enable students learn the fundamentals of Biochemical Processes and Biomolecules

UNIT | INTRODUCTION TO BIOMOLECULES - CARBOHYDRATES: 9
Basic principles of organic chemistry, role of carbon, types of functional groups, chemical, nature of
water, pH and biological buffers, bio molecules structure and properties of Carbohydrates (mono,
di, oligo & polysaccharides) Proteoglycans, glucosaminoglycans. mutarotation, glycosidic bond,
reactions of monosaccharides, reducing sugars. Starch, glycogen, cellulose and chitin.
Proteoglycans, glycosaminoglycans. hyaluronic acid, chondroitin sulfate

UNIT Il STRUCTURE AND PROPERTIES OF OTHER BIOMOLECULES 9

Structure and properties of Important Biomolecules.

Lipids: fatty acids, glycerol, saponification, iodination, hydrogenation, phospholipids, glycolipids,
sphingolipids, cholesterol, steroids, prostaglandins.

Protein: Amino Acids, Peptides, Proteins, measurement, structures, hierarchy of organization
primary, secondary, tertiary and quaternary structures, glycoproteins, lipoproteins. Determine of
primary structure.

Nucleic acids: purines, pyrimidines, nucleoside, nucleotide, RNA, DNA-Watson-Crick structure of
DNA, reactions, properties, measurement, nucleoprotein complexes

UNIT Il METABOLISM CONCEPTS AND CARBOHYDRATE METABOLISM 9
Functions of Proteins, Enzymes, introduction to biocatalysts, metabolic pathways, primary and
secondary metabolites. Interconnection of pathways and metabolic regulation. Glycolysis, TCA
cycle, gluconeogenesis, pentose phosphate shunt & glyoxalate shunt.

UNIT IV INTERMEDIARY METABOLISM AND REGULATION 9
Fatty acid synthesis and oxidation, reactions of amino acids, deamination, transamination and
decarboxylation, urea cycle, Bioenergetics - High energy compounds, electronegative potential of
compounds, respiratory chain, ATP cycle, calculation of ATP yield during oxidation of glucose and
fatty acids.
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UNIT V PROTEIN TRANSPORT AND DEGRADATION 9
Protein targeting, signal sequence, secretion; Folding, Chaperone and targeting of organelle
proteins, Protein degradation, receptor-mediated endocytosis, turnover.
TOTAL: 45 PERIODS
COURSE OUTCOMES:
e To ensure students have a strong foundation in the structure and reactions of
Biomolecules.
e To introduce them to metabolic pathways of the major biomolecules and relevance to
clinical conditions.
e To correlate Biochemical processes with Biotechnology applications.

TEXT BOOKS
1. Lehninger Principles of Biochemistry 6™ Edition by David L. Nelson, Michael M. Cox
2. Satyanarayana, U. and U. Chakerapani, “Biochemistry” 3" Rev. Edition, Books & Allied
(P) Ltd., 2006.
3. Rastogi, S.C. “Biochemistry” 2" Edition, Tata McGraw-Hill, 2003.
4. Conn, E.E., etal., “Outlines of Biochemistry” 5™ Edition, John Wiley & Sons, 1987.
5. Outlines of biochemistry, 5th Edition: By E E Conn, P K Stumpf, G Bruening and R Y Doi. pp
693. John Wiley and Sons, New York. 1987.

REFERENCES
1. Berg, Jeremy M. et al. “Biochemsitry”, 6" Edition, W.H. Freeman & Co., 20086.
2. Murray, R.K., etal “Harper’s lllustrated Biochemistry”, 27" Edition, McGraw-Hill, 2006.
3. Voet, D. and Voet, J.G., “Biochemistry”, 3 Edition, John Wiley & Sons Inc.,2004.

CO / PO Mapping CO/PSO Mapping
(3/2/1 indicates strength of correlation) 3-Strong, 2 — Medium, 1 — Weak
COs Programme Outcomes (POSs) PSOs
PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO PSO1 PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 10 | 11 | 12 2 3 4
COo1l| 3 3 2 2 |2 2 3 2 2 2 3 3 3 3 3 2
cCo2| 2 2 3 2 |2 2 2 2 - 3 2 3 2 2 2 1
CO3 | 3 3 3 2 |3 - 2 18 - 2 1 1 3 3 2 1
Co4 | 2 3 3 S 2 - 3 - 1 2 1 1 3 3 2 2
CO5 | 2 3 3 2 |3 2 3 2 2 1 2 2 2 2 3 3
coe| 2| 3 [ 3|2 ]2 |3 1 |3 2 1 3| 3 3 3 2 3
BT3351 CELL BIOLOGY LTPC
3003
COURSE OBJECTIVES:
e To provide knowledge on the fundamentals of cell biology
e To help students understand the signalling mechanisms
UNIT | CELL STRUCTURE AND FUNCTION OF THE ORGANELLES 9

Prokaryotic, Eukaryotic cells, Sub-cellular organelles and functions. Principles of membrane
organization membrane proteins, cytoskeletal proteins. Extra cellular matrix, cell-cell junctions.
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UNIT Il CELL DIVISION, CANCER, APOPTOSIS AND IMMORTALIZATION OF CELLS 9
Cell cycle — Mitosis, Meiosis, Molecules controlling cell cycle, cancer, role of Ras and Raf in
oncogenesis and apoptosis. Stem cells, Cell culture and immortalization of cells and its
applications.

UNIT Il TRANSPORT ACROSS CELL MEMBRANE 9
Passive and Active Transport, Permeases, lon channels, ATP pumps. Na+ / K+ /Ca+2Tpumps,
uniport, symport antiporter system. Ligand gated / voltage gated channels, Agonists and

Antagonists.

UNIT IV SIGNAL TRANSDUCTION 9
Receptors — extracellular signaling, Cell surface / cytosolic receptors and examples,
Differentclasses of receptors antocrine / paracrine / endocrine models, Secondary messengers

molecules.

UNIT V TECHNIQUES USED TO STUDY CELLS 9
Cell fractionation and flow cytometry, Morphology and identification of cells using microscopic
studies like SEM, TEM and Confocal Microscopy. Localization of proteins in cells —

Immunostaining.
TOTAL: 45 PERIODS

COURSE OUTCOMES:

Upon completion of this course, the students

Would have deeper understanding of cell at structural and functional level.

Would have broad knowledge on the molecular interaction between cells.

Would demonstrate a clear understanding of the signal transduction, secondary
messengers.

Would develop skill on working principles of microscopy and identification of cell types.

TEXT BOOKS:

1. Lodish, Harvey etal., “Molecular Cell Biology”, 7™ Edition, W.H.Freeman, 2005.

2. Cooper, G.M. and R.E. Hansman “The Cell: A Molecular Approach”, VII"™ Edition, ASM
Press, 2007.

3. Alberts, Bruce etal., “Molecular Biology of the Cell”, IV" Edition, Garland Science (Taylors
Francis), 2002.

4. Sadava, D.E. “Cell Biology: Organelle Structure and Function”, Panima Publishing, 2004.

5. Rastogi, S.C. “Cell Biology” 1" Edition, New Age International, 2002.

REFERENCES:
1. Becker, W.M. etal., “The World of the Cell”, 9" Edition, Pearson Education, 2003.
2. Campbell, N.A., J.B. Recee and E.J. Simon “Essential Biology”, Vlird Edition, Pearson
International, 2007.
3. Alberts, Bruce etal., “Essential Cell Biology”, V" Edition, Garland Press (Taylor & Francis),

2004.
CO / PO Mapping CO/PSO Mapping
(3/2/1 indicates strength of correlation) 3-Strong, 2 — Medium, 1 — Weak

COs Programme Outcomes (POs) PSOs

g PO | PO | PO |PO|PO|PO|PO|PO|PO|PO| PO PSO1 PSO | PSO | PSO

1 2 3 4 6 7 8 9 | 10 | 11 | 12 2 3 4
COo1 3 - - 3 3 2 2 - 3 - - 1 3 3 3 1
CO2 3] 2 3 2 3 1 1 3 - 2 3 3 - - 1
CO3 21 3 3 2 1 - 2 - 2 - 1 1 2 3 - -
COo4 211 3 2 3 1 - 1 - - - 3 3 2 - -
CO5 |3 | 3 2 1 - - - 2 2 - 2 2 3 2 2 2
CO6 2|1 2 - 2 - 2 3 - - - 2 - 1 1

3|2 3 2 2 2 2 3 3 2 2 3 3 2 1
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BT3352 MICROBIOLOGY LTPC
3003
COURSE OBJECTIVES
e To introduce students to the principles of Microbiology to emphasize structure and
biochemical aspects of various microbes.
e To solve the problems in microbial infection and their control.

UNIT I INTRODUCTION 9
Basics of microbial existence; history of microbiology, classification and nomenclature of
microorganisms, microscopic examination of microorganisms, light and electron microscopy;
principles of different staining techniques like gram staining, acid fast, capsular staining, flagellar
staining.

UNITII  MICROBES- STRUCTURE AND MULTIPLICATION 9
Structural organization and multiplication of bacteria, viruses, algae and fungi, with special
mention of life history of actinomycetes, yeast, mycoplasma and bacteriophages.

UNIT Il MICROBIAL NUTRITION, GROWTH AND METABOLISM 9
Nutritional requirements of bacteria; different media used for bacterial culture; growth curve and
different methods to quantify bacterial growth; aerobic and anaerobic bioenergetics and utilization
of energy for biosynthesis of important molecules.

UNITIV CONTROL OF MICROORGANISMS 9
Physical and chemical control of microorganisms; host-microbe interactions; anti-bacterial, anti-
fungal and anti-viral agents; mode of action and resistance to antibiotics; clinically important
microorganisms.

UNITV INDUSTRIAL AND ENVIRONMENTAL MICROBIOLOGY 9
Primary metabolites; secondary metabolites and their applications; preservation of food;production
of penicillin, alcohol, vitamin B-12; biogas; bioremediation; leaching of ores by microorganisms;
biofertilizers and biopesticides; microorganisms and pollution control; biosensors

TOTAL: 45 PERIODS
COURSE OUTCOMES:
Upon completion of the course, the students would be able to understand about
CO1: Microorganisms and examination of microorganisms
CO2: Structural organization of microorganisms
CO3: Nutritional requirements of microorganisms, their growth and metabolism
CO4: Control of microorganisms
COb5: Metabolites, bioremediation, biofertilizers, biopesticides and biosensors

TEXT BOOKS
1. Pelczar MJ, Chan ECS and Krein NR, Microbiology, Tata McGraw Hill Edition, New Delhi,
India,2009

2. Prescott L.M., Harley J.P., Klein DA, Microbiology, 3rd Edition, Wm. C. Brown Publishers,
1996.

REFERENCE BOOKS
1. Black, Text book of microbiology. Freeman Publishers,2016
2. Talaron K, Talaron A, Casita, Pelczar and Reid. Foundations in Microbiology, W.C. Brown
Publishers, 1993.
3. Ananthanarayan, CK Jayaram Panikars. Text book of Microbiology, 2005, Orient
Blackswan Publishers.
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CO / PO Mapping CO/PSO Mapping
(3/2/1 indicates strength of correlation) 3-Strong, 2 — Medium, 1 — Weak
Cos Programme Outcomes (POs) PSOs

PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PO PSO1 PSO | PSO | PSO

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

Co1| 3 2 3 2 2 2 2 2 2 2 2 2 2 2 2 2

Co2| 3 3 2 3 2 2 3 2 2 3 2 2 3 3 2 2

CoO3 | 2 3 2 3 3 2 3 2 2 3 2 2 3 2 3 3

Co4 | 2 3 3 3 3 2 2 2 2 2 3 3 3 2 3 2

CO5 | 2 3 2 3 3 2 2 - 2 - 2 2 3 3 3 2

CO6 | 3 2 3 3 3 3 3 2 2 - 2 2 2 3 2

3

3 3 3 3 3 2 3 2 2 2 2 2 3 2 3 2
CH3352 FLUID MECHANICS FOR CHEMICAL ENGINEERS LTPC
300 3

COURSE OBJECTIVE:
e To acquire a sound knowledge on fluid properties, fluid statics, dynamic characteristics of

fluid flow for through pipes and porous medium, flow measurement and fluid machineries

UNIT | 9
Methods of analysis and description - fluid as a continuum — Velocity and stress field - Newtonian

and non-Newtonian fluids — Classification of fluid motion

UNIT Il 9
Fluid statics — basic equation - equilibrium of fluid element — pressure variation in a static fluid -

application to manometer — Differential analysis of fluid motion — continuity, equation of motions,
Bernoulli equation and Navier- Stokes equation.

UNIT I 9
The principle of dimensional homogeneity — dimensional analysis, Rayleigh method and the Pi-

theorem - non-dimensional action of the basic equations - similitude - relationship between
dimensional analysis and similitude - use of dimensional analysis for scale up studies

UNIT IV 9
Reynolds number regimes, internal flow - flow through pipes — pressure drop under laminar and

turbulent flow conditions — major and minor losses; Line sizing; External flows - boundary layer
concepts, boundary layer thickness under laminar and turbulent flow conditions- Flow over a
sphere — friction and pressure drag - flow through fixed and fluidized beds.

UNIT V 9
Flow measurement - Constant and variable head meters; Velocity measurement techniques;

Types, characteristics and sizing of valves; Classification, performance characteristics and sizing
of pumps, compressors and fans
TOTAL: 45 PERIODS

COURSE OUTCOMES:
On completion of the course, the students would be able to
e Understand the fundamental properties of fluids, stress-strain relationship in fluids, and its
characteristics under static conditions and establish force balance in static systems.

e Apply Bernouli principle, Navier - Stokes equation and compute pressure variation in static
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fluid.

e Use of dimensional analysis to derive relationships among process or system variables.
Further they would develop dimensionless groups that help in scale-up studies.

¢ Understand the different types of flow conditions in fixed bed and fluidized beds.
Describe function of flow metering devices, apply Bernoulli equation to determine the
performance of flow-metering devices and also analyze the performance aspects of fluid
machinery such as pumps, compressors and valves.

TEXT BOOKS:
1. Noel de Nevers, “Fluid Mechanics for Chemical Engineers “, Third Edition, McGraw-Hill,
(2017).

2. McCabe W.L, Smith, J C and Harriot. P “Unit operations in Chemical Engineering”,
McGraw Hill, VII Edition, 2017

3. Munson, B. R., Young, D.F., Okiishi, T.H. “Fundamentals of Fluid Mechanics”, 9™ Edition®,
John Wiley, 2021

REFERENCES:
1. White, F.M., “Fluid Mechanics “, IV Edition, McGraw-Hill Inc., 1999.
2. James O Wilkes and Stacy G Bike, “Fluid Mechanics for Chemical Engineers’ Prentice Hall
PTR (International series in Chemical Engineering) (1999)
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Course articulation matrix:

Program Outcomes

Statements

PO1

PO2

PO3

PO4

POS5

PO6

PO

PO8

09

PO
10

PO1

PO
12

PS
o1

W OoOWwDo

Co1

Understand the fundamental properties of
fluids, stress-strain relationship in fluids,
and its characteristics under static
conditions and establish force balance in
static systems.

RrNMNO W T

CcOo2

Apply Bernouli principle, Navier - Stokes
equation and compute pressure variation in
static fluid.

CO3

Use of dimensional analysis to derive
relationships among process or system
variables. Further they would develop
dimensionless groups that help in scale-up
studies.

CO4

Understand the different types of flow
conditions in fixed bed and fluidized beds.

CO5

Describe function of flow metering
devices, apply Bernoulli equation to
determine the performance of flow-
metering devices and also analyze the
performance aspects of fluid machinery
such as pumps, compressors and valves.

OVERALL CO

1, 2 and 3 are correlation levels with weightings as Slight (Low), Moderate (Medium) and Substantial (High) respectively
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BT3491 CHEMICAL PROCESS CALCULATIONS IN BIOTECHNOLOGY TPC
003
COURSE OBJECTIVE:
e To enable the students to learn about basic concepts of chemical process and calculations
e The course aims to develop skills of the students in the area of Chemical Engineering with
emphasis in process calculations and fluid mechanics.
e This will enable the students to perform calculations pertaining to processes and
operations.

UNIT | BASIC CHEMICAL CALCULATIONS 9
Dimension — Systems of units esp. engineering FPS, Engineering MKS & Sl systems — Conversion
from one system to the other — composition of mixtures and solutions — mass fraction, mass %,
mole fraction, mole %, mass ratios, molarity, molality, normality, ppm, composition by density.

UNIT Il IDEAL AND ACTUAL GAS EQUATIONS 9
Ideal and actual gas equations, Vander Walls, compressibility factor equations, Application to pure
gas & gas mixtures — partial pressures, partial volumes — Air-water vapour systems, Humidity,
Molar Humidity, Relative Humidity, % Saturation, humid Volume — Humidity chart — wet, Dry bulb,
Dew point temperatures, pH of solutions, Vapour pressure.

UNIT I MATERIAL BALANCE 9
Material balance concept — overall & component — material balance applications for evaporator,
gas absorber without reaction, Distillation (Binary system), Liquid extraction, solid-liquid extraction,
drying, crystallization, Humidification, Reverse Osmosis separation and Mixing Recycle and
Bypass illustration

UNIT IV ENERGY BALANCE 9
General energy balance equation for open systems, closed system sensible heat calculation, Heat
required for phase change thermo chemistry, application of steam tables, Saturated and
superheated steam application in bioprocess

UNIT V CHEMICAL REACTION 9
Chemical Reaction-Limiting, excess component, Fractional conversion, Percent conversion,
Fractional yield in multiple reactions. Simple problems, Combustion Reactions.

TOTAL : 45 PERIODS
COURSE OUTCOMES:
Upon success completion of this course, the students will be able to:
To recite the basics of enzyme and principles of catalysis
To understand the enzyme kinetics and various enzyme kinetic models
To gain the knowledge to develop the enzyme immobilization and biosensors
To analyze and learn enzyme reactions for the production and purification process
To give the student a basic knowledge concerning biotransformation reactions with the
usage of enzymes
6. To apply the skills for the development of processes and products

arLDOE

TEXT BOOKS:
1. 1. Bhatt B.I & SB Thakore, Stoichiometry - Fifth edition Tata McGraw Hill 2017
2. K.A.Kavhane, Introduction to Process calculations,Nirali Publishers,1% Edition,2016
3. Himmelblau D.M “Basic principles & Calculations in Chemical Engineering” 8th edn PHI
2014.

REFERENCES:
1. McCabe W.L & J.C.Smiith & P.Harriot “Unit operations of chemical Engineering” 7thEdn
McGraw Hill 2017
2. S. Pushpavanam, Introduction to Chemical Engineering, PHI Learning Pvt. Ltd.,2012
3. Geankoplis C.J. “Transport process & Separation process Principles 4th edition-PHI 2006.
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(3/2/1 indicates strength of correlation) 3-Strong, 2 — Medium, 1 — Weak

CO / PO Mapping

CO/PSO Mapping

Cos Programme Outcomes (POSs) PSOs
PO | PO | PO | PO | PO | PO |PO|PO|PO|PO|PO|PO PSO1 PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 10 | 11 | 12 2 3 4
Co1| 3 1 - 2 1 2 1 1 - - 2 1 - 1
Co2| 3 3 2 3 2 2 2 2 1 - 1 1 3 2 3 2
CoO3| 2 1 3 2 2 2 2 3 2 2 2 3 3 3 3 3
Co4 | 3 3 3 3 3 2 3 3 2 2 2 3 3 3 3 3
CO5 | 3 2 2 2 2 2 3 2 2 2 1 - 2 2 1 1
CO6 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3
BT3361 BIOCHEMISTRY LABORATORY LTPC
00315
AIM

e To learn and understand the principles behind the qualitative and quantitative estimation of
biomolecules (proteins, carbohydrates, lipids, metabolites etc.,) and laboratory analysis of the
same in the body fluids.

EXPERIMENTS

1. General guidelines for working in biochemistry lab (theory)

2. Units of volume, weight, density and concentration measurements and their range in
biological measurements. Demonstration of proper use of volume and weight measurement

devices.

3. Accuracy, precision, sensitivity and specificity (theory)

4. Preparation of buffer —titration of a weak acid and a weak base.

5. Qualitative tests for carbohydrates — distinguishing reducing from non-reducing sugars
and keto from aldo sugars.
6. Quantitative method for amino acid estimation using ninhydrin — distinguishing amino

from imino acid.

7. Protein estimation by Biuret and Lowry’s methods.

8. Protein estimation by Bradford and spectroscopic methods.

9. Extraction of lipids and analysis by TLC.

10. Estimation of nucleic acids by absorbance at 260 nm and hyperchromic effect (demo).

11. Enzymatic assay: phosphatase from potato.

12. Enzymatic assay: estimation of glucose by GOD-POD method after hydrolysis of starch
with acid and specificity of the enzymatic method.

TEXT BOOKS

1. Practical Biochemistry by R.C. Gupta and S. Bhargavan.
2. Introduction of Practical Biochemistry by David T. Phummer. (Il Edition)

REFERENCES

TOTAL: 45 PERIODS

1. Harpers Biochemistry Ed. R.K. Murray , D.K. Granner, P.A. Mayes and V.W.Rodwell,
Appleton and Lange ,Stanford ,Conneticut.
2. Textbook of Biochemistry with clinical correlations. Ed. Thomas M. Devlin. Wiley Liss

Publishers
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CO / PO Mapping CO/PSO Mapping
(3/2/1 indicates strength of correlation) 3-Strong, 2 — Medium, 1 — Weak
COs Programme Outcomes (POs) PSOs
PIPIPIPIP P PO | PO PIP|P PO | PS | PS | PSO | PSO
© 1010101010 7 8 01010 12 01 |02 3 4
1 2 1 3|4 |5]6 9 |10 | 11
Co1 2 2 (1] 2 |3 |1 |3 2 3 |1 2 2 3 3 3 2
CO2 2 2 1 3]3|3 |3 |2 3 2 |2 3 1 2 2 1 1
CoO3 | 3 2 31|13 |2 |2 2 1 |2 2 2 3 2 |2 3
CcCo4 113|322 |3 |2 1 2 |2 1 1 2 |1 3 2
CO5 2 1 /3|21 |1 |3 2 1 |2 2 2 1 2 2 2
CO6 2 13|12 |22 |1 |2 3 1 |1 2 2 2 2 2 1
BT3362 CELL AND MICROBIOLOGY LABORATORY LTPC
00315

COURSE OBJECTIVES:
e To demonstrate various techniques to learn the morphology, identification and
propagation of cells and microbes.
e To learn the staining techniques and culturing of microorganism.

EXPERIMENTS
1. Introduction, Laboratory Safety, Use of Equipment; Sterilization Techniques
2. Microscopy — Working and care of Microscope, phase contrast and fluorescent
microscopy
3. Culture Media-Types and Use; Preparation of Nutrient broth and agar
4. Culture Techniques, Isolation and Preservation of Cultures- Broth: flask, test tubes;
Solid:Pour plates, streak plates, slants, stabs
Identification of given plant, animal, bacterial cells and yeast/mould
Staining Techniques Simple, Differential- Gram’s Staining, spore /capsule staining,
Giemsa, and Leishman Staining
Quantification of Microbes: Sampling and Serial Dilution; Bacterial count in Soil — TVC
Effect of Disinfectants- Phenol Coefficient, Antibiotic Sensitivity Assay
Osmosis and Tonicity and Tryphan Blue Assay
10 Growth Curve in Bacteria and Yeast
11. Staining for different stages of mitosis in AlliumCepa (Onion)
12. Effect of pH, Temperature, UV radiation on Growth Bacteria

o o

© o N

TOTAL: 45 PERIODS
COURSE OUTCOMES:
Students will be able to
¢ Understand the advanced technical information pertaining to laboratory bio-safety and
preventive measures from pathogenic microorganism.
e Know the various aseptic techniques and sterilization methods.
o Develop the minimum skills to work on several important techniques for the study of
microorganisms in the laboratory.
Learn the various techniques of culturing of microorganisms and media preparation.
e Study the growth of microorganisms by varying the growth conditions.
Identify the various stages of mitosis

REFERENCES:
1. Cappuccino, J.G. and N. Sherman “Microbiology: A Laboratory Manual’, 4™ Edition,
Addison-Wesley, 1999.
1. Collee, J.G. etal., “Mackie & McCartney Practical Medical Microbiology” 4™ Edition,
ChurchillLivingstone, 1996Rickwood, D. and J.R. Harris “Cell Biology: Essential
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Techniques”, Johnwiley, 1996.
2. Davis, J.M. “Basic Cell Culture: A Practical Approach”, IRL, 1994.

CO / PO Mapping CO/PSO Mapping
(3/2/1 indicates strength of correlation) 3-Strong, 2 — Medium, 1 — Weak
COs | Programme Outcomes (POs) PSOs
PO [PO[PO [PO[PO[PO[PO[PO[PO[PO[PO[PO] oy, [PSO[PSO|PSO
1 |2 |3 |4 |5 |6 |7 |8 |9 |10 |11 |12 2 3 4
COl | 2| 3| 1| 3| 2| 3| 1| 1| 3| 3| 2| 3 3 3 3 3
CO2 | 1| 3| 2| 3| 1| 1| 2| 2| 2| 3| 3| 3 3 3 3 2
CO3 | 2| 3| 3| 3| 3| 2| 1| 1| 3| 3| 3| 3 3 3 3 3
CO4 | 3| 3| 3| 3| 3| 3| 2| 2| 3| 3| 3| 3 3 3 3 3
COS5 | 3| 3| 3| 3| 3| 2| 3| 3| 3| 3| 3| 3 3 3 3 3
CO6 | 3| 3| 3| 3| 3| 2| 1| 1| 3| 2| 3| 3 3 3 3 2
GE3361 PROFESSIONAL DEVELOPMENT LTPC
0021
OBJECTIVES:

To be proficient in important Microsoft Office tools: MS WORD, EXCEL, POWERPOINT.

To be proficient in using MS WORD to create quality technical documents, by using
standard templates, widely acceptable styles and formats, variety of features to enhance
the presentability and overall utility value of content.

To be proficient in using MS EXCEL for all data manipulation tasks including the common
statistical, logical, mathematical etc., operations, conversion, analytics, search and explore,
visualize,interlink, and utilizing many more critical features offered

To be able to create and share quality presentations by using the features of MS
PowerPoint, including: organization of content, presentability, aesthetics, using media

elements and enhance the overall quality of presentations.

MS WORD: 10 Hours
Create and format a document

Working with tables

Working with Bullets and Lists

Working with styles, shapes, smart art, charts

Inserting objects, charts and importing objects from other office tools
Creating and Using document templates

Inserting equations, symbols and special characters

Working with Table of contents and References, citations

Insert and review comments

Create bookmarks, hyperlinks, endnotes footnote

Viewing document in different modes

Working with document protection and security

Inspect document for accessibility

MS EXCEL: 10 Hours
Create worksheets, insert and format data

Work with different types of data: text, currency, date, numeric etc.

Split, validate, consolidate, Convert data

Sort and filter data

Perform calculations and use functions: (Statistical, Logical, Mathematical, date, Time etc.,)
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Work with Lookup and reference formulae

Create and Work with different types of charts

Use pivot tables to summarize and analyse data

Perform data analysis using own formulae and functions

Combine data from multiple worksheets using own formulae and built-in functions to generate
results

Export data and sheets to other file formats

Working with macros

Protecting data and Securing the workbook

MS POWERPOINT: 10 Hours
Select slide templates, layout and themes
Formatting slide content and using bullets and numbering
Insert and format images, smart art, tables, charts
Using Slide master, notes and handout master
Working with animation and transitions
Organize and Group slides
Import or create and use media objects: audio, video, animation
Perform slideshow recording and Record narration and create presentable videos
TOTAL: 30 PERIODS
OUTCOMES:
On successful completion the students will be able to
¢ Use MS Word to create quality documents, by structuring and organizing content for their day
to day technical and academic requirements
e Use MS EXCEL to perform data operations and analytics, record, retrieve data as per
requirements and visualize data for ease of understanding
e Use MS PowerPoint to create high quality academic presentations by including common
tables, charts, graphs, interlinking other elements, and using media objects.

MA3391 PROBABILITY AND STATISTICS LTPC
31014
COURSE OBJECTIVES
e This course aims at providing the required skill to apply the statistical tools in engineering
problems.
¢ Tointroduce the basic concepts of probability and random variables.
e Tointroduce the basic concepts of two dimensional random variables.
e To acquaint the knowledge of testing of hypothesis for small and large samples which plays
an important role in real life problems.
e Tointroduce the basic concepts of classifications of design of experiments which plays very
important roles in the field of agriculture and statistical quality control.

UNIT | PROBABILITY AND RANDOM VARIABLES 9+3
Axioms of probability — Conditional probability — Baye’s theorem - Discrete and continuous random
variables — Moments — Moment generating functions — Binomial, Poisson, Geometric, Uniform,
Exponential and Normal distributions — Functions of a random variable.

UNIT Il TWO- DIMENSIONAL RANDOM VARIABLES 9+3
Joint distributions — Marginal and conditional distributions — Covariance — Correlation and linear
regression — Transformation of random variables — Central limit theorem (for independent and
identically distributed random variables).
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UNIT I ESTIMATION THEORY 9+3
Unbiased estimators - Efficiency - Consistency - Sufficiency - Robustness - Method of moments -
Method of maximum Likelihood - Interval estimation of Means - Differences between means,
variations and ratio of two variances

UNIT IV NON- PARAMETRIC TESTS 9+3
Introduction - The Sign test - The Signed - Rank test - Rank - sum tests - The U test - The H test
- Tests based on Runs - Test of randomness - The Kolmogorov Tests .

UNIT V STATISTICAL QUALITY CONTROL 9+3

Control charts for measurements (¥ and R charts ) — Control charts for attributes (p, ¢ and np

charts) — Tolerance limits - Acceptance sampling.

TOTAL: 60 PERIODS

COURSE OUTCOMES:

Upon successful completion of the course, students will be able to:

. Understand the fundamental knowledge of the concepts of probability and have knowledge
of standard distributions which can describe real life phenomenon.

o Understand the basic concepts of one and two dimensional random variables and apply in
engineering applications.

. Apply the concept of testing of hypothesis for small and large samples in real life problems.

. Apply the basic concepts of classifications of design of experiments in the field of agriculture
and statistical quality control.

o Have the notion of sampling distributions and statistical techniques used in engineering and
management problems.

TEXT BOOKS
1. Johnson. R.A., Miller. LR and Freund . J.E, " Miller and Freund’s Probability and
Statistics for Engineers", Pearson Education, Asia, 9" Edition, 2016.
2. Milton. J. S. and Arnold. J.C., "Introduction to Probability and Statistics”, Tata Mc Graw Hill,
4™ Edition, 2007.
3. John E. Freund , " Mathematical Statistics " , Prentice Hall, 5 th Edition, 1992.

REFERENCES:
1. Gupta. S.C. and Kapoor. V. K., “Fundamentals of Mathematical Statistics”, Sultan Chand
& Sons, New Delhi, 12" Edition, 2020.
2. Devore. J.L., "Probability and Statistics for Engineering and the Sciences”, Cengage
Learning, New Delhi, 8" Edition, 2014.
3. Ross . S.M., "Introduction to Probability and Statistics for Engineers and Scientists",
5"Edition, Elsevier, 2014.
. Spiegel. M.R., Schiller. J. and Srinivasan . R.A., "Schaum’s Outline of Theory and Problems
of Probability and Statistics", Tata McGraw Hill Edition, 4" Edition, 2012.
Walpole. R.E., Myers. R.H.,, Myers. S.L. and Ye. K., "Probability and Statistics for
Engineers and Scientists", Pearson Education, Asia, 9" Edition, 2010.
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POO1| PO02 | PO03 | POO4 | POOS | POO6 | POO7 | POOS | PO09 | PO10 | PO11 | PO12 |PSO1|PSO2| PSO3
co1 3 3 0 0 0 0 0 0 2 0 0 2 i i ]
cO2 3 3 0 0 0 0 0 0 2 0 0 2 : : -
CO3 3 3 0 0 0 0 0 0 2 0 0 2 : 3 -
CO4 3 3 3 2 0 0 0 0 2 0 0 2 8 B -
Co5 3 3 2 2 0 0 0 0 2 0 0 2 . i ]

Over all 3 3 1 | 08| o 0 0 0 2 0 0 2 ; ] ]

CO
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GE3451 ENVIRONMENTAL SCIENCES AND SUSTAINABILITY L T P C
2 0 0 2
OBJECTIVES:

e To introduce the basic concepts of environment, ecosystems and biodiversity and
emphasize on the biodiversity of India and its conservation.

e To impart knowledge on the causes, effects and control or prevention measures of
environmental pollution and natural disasters.

e To facilitate the understanding of global and Indian scenario of renewable and
nonrenewable resources, causes of their degradation and measures to preserve them.

e To familiarize the concept of sustainable development goals and appreciate the
interdependence of economic and social aspects of sustainability, recognize and analyze
climate changes, concept of carbon credit and the challenges of environmental
management.

e To inculcate and embrace sustainability practices and develop a broader understanding on
green materials, energy cycles and analyze the role of sustainable urbanization

UNIT | ENVIRONMENT AND BIODIVERSITY 6
Definition, scope and importance of environment — need for public awareness. Eco-system and
Energy flow— ecological succession. Types of biodiversity: genetic, species and ecosystem
diversity— values of biodiversity, India as a mega-diversity nation — hot-spots of biodiversity —
threats to biodiversity: habitat loss, poaching of wildlife, man-wildlife conflicts — endangered and
endemic species of India — conservation of biodiversity: In-situ and ex-situ.

UNIT Il ENVIRONMENTAL POLLUTION 6
Causes, Effects and Preventive measures of Water, Soil, Air and Noise Pollutions.
Solid, Hazardous and E-Waste management. Case studies on Occupational Health and Safety
Management system (OHASMS). Environmental protection, Environmental protection acts .

UNIT I RENEWABLE SOURCES OF ENERGY . 6
Energy management and conservation, New Energy Sources: Need of new sources. Different
types new energy sources. Applications of- Hydrogen energy, Ocean energy resources, Tidal
energy conversion. Concept, origin and power plants of geothermal energy.

UNIT IV ~ SUSTAINABILITY AND MANAGEMENT 6
Development , GDP ,Sustainability- concept, needs and challenges-economic, social and aspects
of sustainability-from unsustainability to sustainability-millennium development goals, and
protocols-Sustainable Development Goals-targets, indicators and intervention areas Climate
change- Global, Regional and local environmental issues and possible solutions-case studies.
Concept of Carbon Credit, Carbon Footprint. Environmental management in industry-A case study.

UNIT V SUSTAINABILITY PRACTICES 6
Zero waste and R concept, Circular economy, ISO 14000 Series, Material Life cycle assessment,
Environmental Impact Assessment. Sustainable habitat: Green buildings, Green materials, Energy
efficiency, Sustainable transports. Sustainable energy: Non-conventional Sources, Energy Cycles-
carbon cycle, emission and sequestration, Green Engineering: Sustainable urbanization- Socio-
economical and technological change.
TOTAL:30 PERIODS
OUTCOMES:
e To recognize and understand the functions of environment, ecosystems and biodiversity
and their conservation.
e To identify the causes, effects of environmental pollution and natural disasters and
contribute to the preventive measures in the society.
e To identify and apply the understanding of renewable and non-renewable resources and
contribute to the sustainable measures to preserve them for future generations.
e To recognize the different goals of sustainable development and apply them for suitable
technological advancement and societal development.
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To demonstrate the knowledge of sustainability practices and identify green materials,
energy cycles and the role of sustainable urbanization.

TEXT BOOKS:

1.

2.

3.

~No

Anubha Kaushik and C. P. Kaushik’s “Perspectives in Environmental Studies”, 6th Edition,
New Age International Publishers ,2018.

Benny Joseph, ‘Environmental Science and Engineering’, Tata McGraw-Hill, New Delhi,
2016.

Gilbert M.Masters, ‘Introduction to Environmental Engineering and Science’, 2nd edition,
Pearson Education, 2004.

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

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

Environment Impact Assessment Guidelines, Notification of Government of India, 2006.
Mackenthun, K.M., Basic Concepts in Environmental Management, Lewis Publication,
London, 1998.

REFERENCE BOOKS :

1. R.K. Trivedi, ‘Handbook of Environmental Laws, Rules, Guidelines, Compliances and
Standards’, Vol. | and Il, Enviro Media. 38 .
2. Cunningham, W.P. Cooper, T.H. Gorhani, ‘Environmental Encyclopedia’, Jaico Publ.,
House, Mumbai, 2001.
3. Dharmendra S. Sengar, ‘Environmental law’, Prentice hall of India PVT. LTD, New Delhi,
2007.
4. Rajagopalan, R, ‘Environmental Studies-From Crisis to Cure’, Oxford University Press,
2005.
5. Erach Bharucha “Textbook of Environmental Studies for Undergraduate Courses” Orient
Blackswan Pvt. Ltd. 2013.
CO-PO & PSO MAPPING
CO PO PSO
1 2 3 4 5 6 7 8 9 10 (11 12 1 2
1 2 1 - - - 2 3 - - - - 2 - -
2 3 2 - - - 3 3 - - - - 2 - -
3 3 - 1 - - 2 2 - - - - 2 - -
4 3 2 1 1 - 2 2 - - - - 2 - -
5 3 2 1 - - 2 2 - - - - 1 - -
Avg.| 28 (18| 1 1 - 22 | 24 - - - - 1.8 | - -k
e 1-low, 2-medium, 3-high, ‘-“- no correlation
BI3401 CHEMICAL THERMODYNAMICS AND BIO-THERMODYNAMICS LTPC
4004

COURSE OBJECTIVE:

UNIT |

To enable the students to learn about basic concepts of classical and statistical
thermodynamics

THERMODYNAMIC LAW AND PROPERTIES OF FLUIDS

First Law of thermodynamics, a generalized balance equation and conserved quantities,
Volumetric properties of fluids exhibiting non ideal behavior; residual properties; estimation of
thermodynamic properties using equations of state; calculations involving actual property
exchanges; Maxwell’s relations and applications.
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UNIT Il SOLUTION THERMODYNAMICS

Partial molar properties; concepts of chemical potential and fugacity; ideal and non-ideal solutions;
concepts and applications of excess properties of mixtures; activity coefficient; composition
models; Gibbs Duhem equation.

UNIT I PHASE EQUILIBRIA
Criteria for phase equilibria; VLE calculations for binary and multi component systems; liquid-liquid
equilibria and solid-solid equilibria.

UNIT IV CHEMICAL REACTION EQUILIBRIA

Equilibrium criteria for homogeneous chemical reactions; evaluation of equilibrium constant; effect
of temperature and pressure on equilibrium constant; calculation of equilibrium conversion and
yields for single and multiple reactions.

UNIT V THERMODYNAMIC DESCRIPTION OF MICROBIAL GROWTH AND PRODUCT
FORMATION
Thermodynamics of microbial growth stoichiometry thermodynamics of maintenance, Calculation
of the Operational Stoichiometry of a growth process at Different growth rates, Including Heat
using the Herbert —Pirt Relation for Electron Donor, thermodynamics and stoichiometry of Product
Formation
TOTAL: 60 PERIODS
COURSE OUTCOMES:
At the end of this course, the student would have the ability
e To explain the theoretical concepts of thermodynamics and how it applies to energy
conversion in technological applications and biological systems.
o To demonstrate the capability to analyze the energy conversion performance in avariety of
modern applications in biological systems.
e To design and carry out bioprocess engineering experiments, and analyze and interpret
fundamental data to do the design and operation of bioprocesses.
e To describe the criteria when two phases coexist in equilibrium and the vapour liquid
equilibrium calculations microbial growth and product formation.

TEXT BOOKS:
1. Smith J.M., Van Ness H.C., and Abbot M.M. “Introduction to Chemical Engineering
Thermodynamics”, VI" Edition. Tata McGraw-Hill, 2003.
2. Narayanan K.V. “A Text Book of Chemical Engineering Thermodynamics”, PHI, 2003.
3. Christiana D. Smolke, “ The Metabolic Pathway Engineering Handbook Fundamentals”,
CRC Press Taylor & Francis Group, 2010.

REFERENCE:
Sandler S.I. “Chemical and Engineering Thermodynamics”, John Wiley,1989.

BT3451 ANALYTICAL TECHNIQUES IN BIOTECHNOLOGY LTPC
3003
COURSE OBJECTIVES:
To enable the students
e To have a fundamental knowledge about the Light spectrum, Absoprtion, Fluorescence,
NMR, Mass spectroscopy
e To acquire knowledge on the different chromotographic methods for separation of biological
products.
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UNIT | INTRODUCTION TO SPECTROMETRY 9
Properties of electromagnetic radiation- wave properties — components of optical instruments —
Sources of radiation — wavelength selectors — sample containers — radiation transducers — Signal
process and read outs — signal to noise ratio - sources of noise — Enhancement of signal to noise -
types of optical instruments — Principle of Fourier Transform optical Measurements.

UNIT Il MOLECULAR SPECTROSCOPY 9
Molecular absorption spectrometry — Measurement of Transmittance and Absorbance — Beer’s law
— Instrumentation - Applications -Theory of fluorescence and Phosphorescence — Instrumentation
— Applications — Theory of Infrared absorption spectrometry — IR instrumentation — Applications —
Theory of Raman spectroscopy — Instrumentation — applications

UNIT I MAGNETIC RESONANCE SPECTROSCOPY AND MASS SPECTROMETRY 9
Theory of NMR — environmental effects on NMR spectra — chemical shift- NMR-spectrometers —
applications of 1H and 13C NMR- Molecular mass spectra — ion sources — Mass spectrometer.
Applications of molecular mass - Electron paramagnetic resonance- g values —instrumentation.

UNIT IV SEPARATION METHODS 9
General description of chromatography — Band broadening and optimization of column
performance- Liquid chromatography — Partition chromatography — Adsorption chromatography —
lon exchange chromatography -size exclusion chromatography- Affinity chromatography- principles
of GC and applications — HPLC- Capillary electrophoresis — Applications.

UNIT V ELECTRO ANALYSIS AND SURFACE MICROSCOPY 9
Electrochemical cells- Electrode potential cell potentials — potentiometry- reference electrode — ion
selective and molecular selective electrodes — Instrument for potentiometric studies — Voltametry —
Cyclic and pulse voltametry- Applications of voltametry . Study of surfaces — Scanning probe
microscopes — AFM and STM.
TOTAL: 45 PERIODS

COURSE OUTCOME:

e On completion of the course, students will have a better understanding of spectroscopy

andthe separation techniques used for biological products.

TEXT BOOKS:
1. Skoog, D.A. F. James Holler, and Stanky, R.Crouch “Instrumental Methods of
Analysis”.CengagelLearning , 2007.
2. Willard, Hobart, etal., “Instrumental Methods of Analysis”. VII"™ Edition, CBS, 1986.
3. Fifield F.W., . Principles and Practice of Analytical Chemistry. Blackwell, Scientific
Publishers,2016

REFERENCES:
1. Sharma, B.K. “Instrumental Methods of Chemical Analysis: Analytical Chemistry”, Krishna
Prakashan Media (P) Ltd, 2014
2. Haven, Mary C., etal., “Laboratory Instrumentation *“. 4" Edition, Wiley India Pvt Ltd, 2010
3. Philopose P.M.Analytical Biotechnology. Domihant Publishers & distributors, New
Delhi, 2016.

BT3391 BASIC INDUSTRIAL BIOTECHNOLOGY LTPC
3003
COURSE OBJECTIVES:
e To make the students aware of the overall industrial bioprocess so as to help them to
manipulate the process to the requirement of the industrial needs.
o The course prepares the students for the bulk production of commercially important modern
Bioproducts, Industrial Enzymes, Products of plant and animal cell cultures
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UNIT | INTRODUCTION TO INDUSTRIAL BIOPROCESS 9
Fermentation- Bacterial, Fungal and Yeast, Biochemistry of fermentation. Traditional and Modern
Biotechnology- A brief survey of organisms, processes, products. Basic concepts of Upstream and
Downstream processing in Bioprocess, Process flow sheeting — block diagrams, pictorial
representation.

UNIT II PRODUCTION OF PRIMARY METABOLITES 9
Primary Metabolites- Production of commercially important primary metabolites like organic acids,
amino acids and alcohols.

UNIT I PRODUCTION OF SECONDARY METABOLITES 9
Secondary Metabolites- Production processes for various classes of secondary metabolites:
Antibiotics, Vitamins and Steroids.

UNIT IV PRODUCTION OF ENZYMES AND OTHER BIOPRODUCTS 9
Production of Industrial Enzymes, Biopesticides, Biofertilizers, Biopreservatives, Biopolymers
Biodiesel. Cheese, Beer, SCP & Mushroom culture, Bioremediation.

UNIT V PRODUCTION MODERN BIOTECHNOLOGY PRODUCTS 9
Production of recombinant proteins having therapeutic and diagnostic applications, vaccines.
Bioprocess strategies in Plant Cell and Animal Cell culture.
TOTAL: 45 PERIODS
COURSE OUTCOMES:
At the end of the course, the students will be able
e To explain the steps involved in the production of bioproducts and methods to improve
modern biotechnology.
e To apply basic biotechnological principles, methods and models to solve biotechnological
tasks.
e To identify and debate the ethical, legal, professional, and social issues in the field of
biotechnology.
e To design and deliver useful modern biotechnology products to the Society..

TEXT BOOKS:

1. Satyanarayana, U. “Biotechnology” Books & Allied (P) Ltd., 2005.

2. Kumar, H.D. “A Textbook on Biotechnology” IInd Edition. Affiliated East West Press
Pvt.Ltd., 1998.

3. Balasubramanian, D. etal., “Concepts in Biotechnology” Universities Press Pvt. Ltd., 2004.

4. Ratledge, Colin and Bjorn Kristiansen “Basic Biotechnology” 1l Edition Cambridge
University Press, 2001.

5. Dubey, R.C. “A Textbook of Biotechnology” S.Chand & Co. Ltd., 2006.

REFERENCES:

1. Casida, L.E. “Industrial Microbiology”, New Age International (P) Ltd, 1968.

2. Presscott, S.C. and Cecil G. Dunn, “Industrial Microbiology”, Agrobios (India), 2005.

3. Cruger,Wulf and Anneliese Crueger, “Biotechnology: A Textbook of Industrial
Microbiology”, 11" Edition, Panima Publishing, 2000.

4. Moo-Young, Murrey, “Comprehensive Biotechnology”, 4 Vols. Pergamon Press, (An
Imprintof Elsevier) 2004.

5. Stanbury, P.F., A. Whitaker and S.J. Hall “Principles of Fermentation Technology
Edition, Butterworth — Heinemann (an imprint of Elsevier), 1995.

6. C.F.A Bryce and EL.Mansi, Fermentation microbiology & Biotechnology, 1999.

7. K.G.Ramawat & Shaily Goyal, Comprehensive Biotechnology, 2009, S.Chand publications.
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CO / PO Mapping CO/PSO Mapping
(3/2/1 indicates strength of correlation) 3-Strong, 2 — Medium, 1 — Weak
COs Programme Outcomes (POSs) PSOs

PO | PO |PO |PO |PO|PO|PO|PO|PO|PO|PO|PO PSO1 PSO | PSO | PSO

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

CoO1| 3 - - 3 3 2 2 - 3 - - 1 3 3 3 1

CO2| 3 2 3 2 3 - 1 1 3 - 2 3 3 - - 1

CO3| 2 3 3 2 1 - 2 - 2 - 1 1 2 3 - -

CO4| 2 1 3 2 3 1 1 - - - 3 3 2 - -

CO5| 3 3 2 1 - - - 2 2 - 2 2 3 2 2 2

COo6 | 2 1 2 - 2 - 2 3 - - - 2 - 1 1

3 2 3 2 2 2 2 3 3 2 2 3 3 2 1
BT3452 INDUSTRIAL ENZYMOLOGY LTPC
3003

COURSE OBJECTIVES:
To enable the students
e To learn enzyme reactions and its characteristics along with the production and purification
process
e To give the student a basic knowledge concerning biotransformation reactions with the

usage of enzymes

UNIT | INTRODUCTION TO ENZYMES 9
Classification of enzymes. Mechanisms of enzyme action; concept of active site and energetics of
enzyme substrate complex formation; specificity of enzyme action; principles of catalysis — collision
theory, transition state theory; role of entropy in catalysis.

UNIT Il KINETICS OF ENZYME ACTION 9

Kinetics of single substrate reactions; estimation of Michelis — Menten parameters, multisubstrate
reactions - mechanisms and kinetics; turnover number; types of inhibition & models —substrate,
product. Allosteric regulation of enzymes, Monod Changeux Wyman model, pH and temperature

effect on enzymes & deactivation kinetics.

UNIT I ENZYME IMMOBILIZATION AND BIOSENSORS 9

Physical and chemical techniques for enzyme immobilization — adsorption, matrix entrapment,
encapsulation, cross-linking, covalent binding etc., - examples, advantages and disadvantages,
design of enzyme electrodes and their application as biosensors in industry, healthcare and

environment.

UNIT IV PURIFICATION AND CHARACTERIZATION OF ENZYMES FROM NATURAL

SOURCES 9
Production and purification of crude enzyme extracts from plant, animal and microbial sources;
methods of characterization of enzymes; development of enzymatic assays

UNIT V BIOTRANSFORMATION APPLICATIONS OF ENZYMES 9
Hydrolytic- Ester bond, Amide, Epoxides, Nitriles, Reduction reactions —aldehydes, Ketones, C=C,
Oxidation reactions — Alkanes, Aromatic, Baeyer-Villiger, Enzymes in organic synthesis — esters,

amide, peptide , Modified and Artificial Enzymes , Catalytic antibodies
TOTAL: 45 PERIODS
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COURSE OUTCOMES:

e The knowledge on enzyme and enzyme reactions will be the key step in to proceed
towards various concepts in biotechnology.

e The theoretical and practical aspects of kinetics will provide the importance and utility of
enzyme kinetics towards research.

o The process of immobilization has been increased steadily in food, pharmaceutical and
chemical industries and thus this study will provide simple and easy method of
implementation.

e Ideas on Processing, Production and Purification of enzymes at an industrial scale will be
helpful to work technologically.

TEXT BOOKS:
1. Trevor Palmer , Enzymes I Horwood Publishing Ltd
2. Faber K, Biotransformations in Organic Chemistry, IV edition , Springer

REFERENCES:
1. Harvey W. Blanch, Douglas S. Clark, Biochemical Engineering, Marcel Dekker, Inc.
2. James M. Lee, Biochemical Engineering, PHI, USA.
3. James. E. Bailey & David F. Ollis, Biochemical Engineering Fundamentals, McGraw Hill.
4. Wiseman, Enzyme Biotechnology, Ellis Horwood Pub.

BI13411 CHEMICAL ENGINEERING LABORATORY-1 LTPC
(FLUID MECHANICS & HEAT TRANSFER) 00315
COURSE OBJECTIVES:
e To provide basic understanding of chemical engineering principles and operations

EXPERIMENTS

. Flow measurement - Orifice meter

. Flow measurement - Venturimeter,

. Flow measurement - Rotameter

. Pressure drop in flow through pipes

. Pressure drop in flow through packed column

. Pressure drop in flow through fluidized beds

. Heat transfer in Composite walll

. Heat transfer characteristics in double pipe heat exchanger
9.Heat transfer characteristics in shell and tube heat exchanger
10. Heat transfer characteristics in plate type heat exchanger
11.Heat transfer by radiation

12.Simple and steam distillation

COURSE OUTCOMES:
Upon completion of this practical course the student will
o Have knowledge on the basic principles of chemical engineering
e Be able to apply the skill of material balance and energy balance in unit operations unit
process of chemical engineering and biotechnology
o Be able to analyze the principles of chemical engineering and its applications in chemical,
mechanical and biological perspectives
e Understand the design and working principles of fluid moving machinery and transport
phenomena

O~NO O WNPE

TOTAL: 45 PERIODS
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CO / PO Mapping CO/PSO Mapping
(3/2/1 indicates strength of correlation) 3-Strong, 2 — Medium, 1 — Weak
COs Programme Outcomes (POSs) PSOs
PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PO PSO1 PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 | 10|11 ] 12 2 3 4
Co1| 2 2 3 2 2 3 2
Co2| 2 3 3 2 3 3 2 2
CO3 | 2 3 3 2 2 2 3 2 2
Co4 | 2 3 2 2 2 1 2 2
CO5 | 2 3 3 3 2 2 2 2 2
CO6 2 2 2 |2 2 3 2 2 2 2 2
BT3461 ANALYTICAL INSTRUMENTATION LABORATORY LTPC
00315

COURSE OBJECTIVES:
To train the students

To have a practical hands on experience on Absoprtion Spectroscopic methods
To acquire experience in the purification by performing chromatography
To validate and analysis using spectrometric and microscopic techniques

EXPERIMENTS

1.
2.
3.

©o NG A

10
11.

Precision and validity in an experiment using absorption spectroscopy . 60
Validating Lambert-Beer’s law using KMnO4
Finding the molar absorbtivity and stoichiometry of the Fe (1,10 phenanthroline)3 using
absorption spectrometry.
Finding the pKa of 4-nitrophenol using absorption spectroscopy.
UV spectra of nucleic acids.
Chemical actinometry using potassium ferrioxolate.
Estimation of SO4-- by nephelometry.
Estimation of Al3+ by Flourimetry.
Limits of detection using aluminium alizarin complex.
Chromatography analysis using TLC.
Chromatography analysis using column chromatography.
TOTAL: 45 PERIODS

COURSE OUTCOME:

The students would visualize and interpret the theory of spectroscopic methods by hands
on experiments.

REFERENCES:

1.

Skoog, D.A. etal. “Principles of Instrumental Analysis”, V" Edition, Thomson / Brooks —
Cole,1998.

Braun, R.D. “Introduction to Instrumental Analysis”, Pharma Book Syndicate, 1987.
Willard, H.H. etal. “Instrumental Methods of Analysis”, VI™ Edition, CBS, 1986.
Ewing,G.W. “Instrumental Methods of Chemical Analysis”, V" Edition, McGraw-Hill, 1985.
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B13511 INDUSTRIAL TRAINING / INTERNSHIP I* LTPC
000 2

OBJECTIVES:
To enable the students to

e Get connected with industry/ laboratory/research institute

e Get practical knowledge on production process in the industry and develop skills to solve

related problems
o Develop skills to carry out research in the research institutes/laboratories

The students individually undergo training in reputed firms/ research institutes / laboratories for the
specified duration. After the completion of training, a detailed report should be submitted within ten
days from the commencement of next semester. The students will be evaluated as per the
Regulations.

No. of. Weeks.04

OUTCOMES:
On completion of the course, the student will know about
CO1: Plant layout, machinery, organizational structure and production processes in the firm or
research facilities in the laboratory/research institute
CO2: Analysis of industrial / research problems and their solutions
CO3: Documenting of material specifications, machine and process parameters, testing
parameters and results
CO4: Preparing of Technical report and presentation

SEMESTER V

BT3551 BIOPROCESS PRINCIPLES LTPC
3003
OBJECTIVES:
e To impart knowledge on design and operation of fermentation processes with all its
prerequisites.
e To endow the students with the basics of microbial kinetics, metabolic stoichiometry
and energetics.

UNIT | OVERVIEW OF FERMENTATION PROCESSES 9
Overview of fermentation industry, general requirements of fermentation processes, basic
configuration of fermentor (CSTR) and ancillaries, main parameters to be monitored and controlled
in fermentation processes.

UNIT Il RAW MATERIALS AND MEDIA DESIGN FOR FERMENTATION PROCESS 9
Criteria for good medium, medium requirements for fermentation processes, carbon, nitrogen,
minerals, vitamins and other complex nutrients, oxygen requirements, medium formulation of
optimal growth and product formation, examples of simple and complex media, design of various
commercial media for industrial fermentations — medium optimization methods

UNIT Il STERILIZATION KINETICS 9
Thermal death kinetics of microorganisms, batch and continuous heat sterilization of liquid media,
filter sterilization of liquid media, air sterilization and design of sterilization equipment - batch and
continuous.

UNIT IV METABOLIC STOICHIOMETRY AND ENERGETICS 9
Stoichiometry of cell growth and product formation, elemental balances, degrees of reduction of
substrate and biomass, available electron balances, yield coefficients of biomass and product
formation, maintenance coefficients energetic analysis of microbial growth and product formation,
oxygen consumption and heat evolution in aerobic cultures, thermodynamic efficiency of growth.
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UNIT V KINETICS OF MICROBIAL GROWTH AND PRODUCT FORMATION 9
Batch cultivation and continuous cultivation. Simple unstructured models for microbial growth,
Monod model, growth of filamentous organisms, product formation kinetics - Leudeking- Piret
models, substrate and product inhibition on cell growth and product formation. Biomass estimation
— Direct and Indirect methods.

TOTAL: 45 PERIODS
OUTCOMES:
Upon completion of this course the student will be able to
Identify suitable process instrumentation for monitoring and control of fermentor.
Formulate the fermentation medium to facilitate improved product production.
Select and apply the sterilization techniques in bioprocessing.
Interpret the metabolic stoichiometry in microbial processes.
Analyze the kinetics of microorganisms during fermentation processes.
Develop strategies to solve the issues in bioprocessing.

TEXT BOOKS:
1. Peter F. Stanbury, Stephen J. Hall & A. Whitaker, Principles of Fermentation Technology,
Butterworth-Heinemann; 3™ Edition ,2016.
2. Pauline M. Doran, Bioprocess Engineering Principles, Elsevier, 2" Edition,2012

REFERENCES:
1. Michael L. Shuler, Fikret Kargi, Matthew De Lisa , Bioprocess Engineering , Prentice Hall,
3" Edition, 2017
2. Bailey, James E. and David F. Ollis, “ Biochemical Engineering Fundamentals”, 2"Edition.
McGraw Hill , 1986.
3. Harvey W. Blanch, Douglas S. Clark, Biochemical Engineering, CRC Press; 2nd Edition

1997
CO / PO Mapping CO/PSO Mapping
(3/2/1 indicates strength of correlation) 3-Strong, 2 — Medium, 1 — Weak
COs | Programme Outcomes (POs) PSOs
PO | PO|PO|PO|PO|PO|PO|PO|PO|PO|PO|PO PSO1 PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 10 | 11 | 12 2 3 4
COo1 3| 3 3 2 2 1 2 - 2 1 3 2 3 2 3 1
CO2 3|3 3 2 2 3 3 - - - 2 2 3 3 3 1
CO3 3| 3 3 2 2 - - - - - 2 3 3 1 3 2
CO4 3| 3 3 2 2 3 3 2 2 2 - 1 3 1 3 1
CO5 3| 3 3 2 2 3 3 1 2 2 - 1 3 - 3 1
CO6 3| 3 3 2 2 3 3 3 2 2 3 3 3 3 3 3
BT3552 IMMUNOLOGY LTPC
3003
OBJECTIVES:

e Todiscuss the structure, functions and integration of immune system.

e To explain the antigen-antibody interactions and how the immune system is protecting the
body from foreign pathogens/germs.

e To explain various techniques of monoclonal and engineered antibodies (important
therapeutic molecules) production, for treating most of the human diseases.
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UNIT | INTRODUCTION TO IMMUNE SYSTEM 9
Organisation and classification of immune system — immune cells and organs; innate and acquired
immunity; Toll receptors and responses, classification of antigens — chemical and molecular
nature; haptens, adjuvants; cytokines; complement pathway, antigen presenting cells; major
histocompatibility complex

UNIT Il HUMORAL AND CELLULAR IMMUNITY 9
Development, maturation, activation, regulation, differentiation and classification of T-cells and B-
cells, antigen processing and presentation, theory of clonal selection, TCR; antibodies: structure
and functions; antibodies: genes and generation of diversity; antigen-antibody reactions

UNIT I IMMUNITY AGAINST PATHOGENS AND TUMORS 9
Inflammation; protective immune responses to virus, bacteria, fungi and parasites; tumor antigens,
tumor immune response, tumor diagnosis, tumor immunotherapy

UNIT IV IMMUNE TOLERANCE AND HYPERSENSITIVITY 9
Immune tolerance, Immuno deficiencies; Transplantation — genetics of transplantation; laws of
transplantation; Allergy and hypersensitivity — Types of hypersensitivity, Autoimmunity, Auto
immune disorders and diagnosis

UNIT V APPLIED IMMUNOLOGY 9
Monoclonal antibodies, engineering of antibodies; T- Cell cloning - Classification of Vaccines,
methods of vaccine development, immunodiagnostic methods (Immuno diffusion ELISA, FACS),
immune modulatory drugs

TOTAL: 45 PERIODS
OUTCOMES:
Upon completion of the course, students will be able to
Understand the structure, functions and integration of immune system.
Understand the antigen-antibody interactions that offers defence mechanism.
Gain knowledge in importance of learning immunoregulation in Immunity development
Understand the importance of various techniques of therapeutically significant monoclonal
and engineered antibodies production
e Aware of the concepts and mechanism behind tumour development, allergy and

hypersensitivity reactions.

e Gain knowledge in Immunotherapeutic development for Clinical Applications

TEXT BOOKS:
1. Peter J Delves, Seamus J Martin, Dennis R Burtn and Ivan M Roitt., Roitts Essential
Immunology, 13" Edition, Wiley —Blackwell, 2016.
2. Judith a Owen, Jenni Punt and Sharon A Stranford, Kuby Immunology, Macmillan
Internation, 7" Edition, 2012
3. Ashim K. Chakravarthy, Immunology, Tata McGraw-Hill, 2006.

REFERENCES:

1. Coico, Richard “Immunology: A Short Course” VI Edition. John Wiley, 2008.

2. Khan, Fahim Halim “Elements of Immunology” Pearson Education, 2009.

3. Robert R Rich, Thomas A Fleisher, William T Shearer, Harry Schroeder, Anthony J Frew,
and Cornelia M Weyand, Clinical Immunology — Principles and Practive, Elsevier, 4
Edition, 2013.

4. Maurice R, G O'Gorman, and Albert D Donnnenberg, Handbook of human Immunology,
Second edition, CRC Press, 2008

5. Gerd - Rudiger Burmester, , Antonio Pezzutto and Jurgen Wirth, Colour Atlas of
Immunology, Thieme Medical Publishers, 1% Edition, 2003.
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CO / PO Mapping CO/PSO Mapping
(3/2/1 indicates strength of correlation) 3-Strong, 2 — Medium, 1 — Weak
Cos Programme Outcomes (POs) PSOs
PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PO PSO1 PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 |10 | 11 | 12 2 3 4
CO1 2 1 2 2 2 3 2
CO2 2 1 2 |2 2 2 2 2 2 2 2
CO3 1 2 1 1 2 2 3 1 2
COo4 2 2 2 2 2 3 3 2 3 2 2 3 3
CO5 2 1 3 2 |3 1 2 3 2 1 3 3 3 1 2 2
CO6 3 2 3 2 |3 2 3 2 3 1 2 2 2 3 3 2
BI3501 HEAT AND MASS TRANSFER LTPC
3003

COURSE OBJECTIVE:

1. To ensure students to having strong fundamental knowledge about heat transfer operations

2. To introduce them to the heat and mass transfer calculations for bioprocess and biochemical
industries

3. To understand the industrial application and significance of these equipment in biotechnology

UNIT | CONDUCTION 9
Introduction- Modes of heat transfer-Thermal conductance and resistance- Temperature field and
temperature gradient-mechanism of heat transfer. Conduction-Heat transfer by conduction-General
heat conduction equation -Thermal diffusivity and equivalent thermal conductivity -Linear one-
dimensional steady state conduction through plane, cylinders, spheres and composite walls.

UNIT Il CONVECTION AND RADIATION 9
Convection— Types of convection-Individual and overall heat transfer coefficient- Reynolds’s
analogyNatural convection— Forced convection, Radiation-Thermal radiationSpectrum of
electromagnetic radiation-Monochromatic Emissive Power of blackbody-Planck's Distribution Law
— Kirchoff's Law - Total Emissive Power, problems on Stefan- Boltzmann's law and Wien's
displacement law

UNIT 1 HEAT EXCHANGER AND EVAPORATORS 9
Heat exchanger-Types of heat exchange equipment and design of heat exchangers-effectiveness
of heat exchangers—Logarithmic mean temperature difference —solving problems. Concept of
evaporationtypes - single effect evaporator -mass and energy balances, capacity, steam
economics and effectiveness , Industrial evaporators.

UNIT IV DIFFUSION AND INTER PHASE MASS TRANSFER 9
Diffusion concept — types- mechanism, equimolar and non- equimolar counter diffusion- calculation
and measurements, interface theory concept, mass transfer coefficient.

UNIT V DISTILLATION AND ABSORPTION 9
Raoult's law and VLE diagram and methods distillation, methods and types of distillation,
calculation of number theoretical plates by McCabe —Thiele methods. Theories of absorption and
design. Types of packing and merit and demerits.

TOTAL :45 PERIODS
COURSE OUTCOME:
At the end of the course students will be able to
1. Understand the basic doctrine of heat transmits
2. Summarize and workout conduction effort
3. Recognize convection effort and amylase heat exchangers
4. Solve problems related to diffusion, leaching and adsorption
5. Estimate the number of stages for Distillation and absorption

82




6. Analyze the vertical of evaporators

TEXT BOOK
1. Holman, J. P., Heat Transfer, 9th Edition, McGrawHill, Singapore, 2002
2. Donald Q. Kern,ProcessHeatTransfer, TataMcGrawHill, New Delhi,1997

REFERENCE BOOK

1. Mccabe,W.L.,Smith,J.C., andHarriott,P. Unit Operations of Chemical Engineering, McGraw
Hill, NewYork, 6™ Edition,2004

2. Geankoplis, C. J., Transport Processes and Separation Process Principles (Includes Unit
Operations), Prentice Hall of India, New Delhi, 4thEdition, 2003

BT3561 IMMUNOLOGY LABORATORY LTPC
00315
OBJECTIVES:
e To give practical training in the functioning of immune system.
e To give laboratory training in different immunological and immunotechnological techniques.

EXPERIMENTS

Animal Handling — Immunization — Bleeding techniques by Virtual methods
Identification of immune cells in a blood smear and Identification of blood group
Isolation of serum and plasma

Testing for typhoid antigens by Widal test

. Immunodiffusion — SRID and Ouchterlony Double Diffusion

. Immunoelectrophoresis — Classical, Counter Current and Rocket immunoelectrophoresis
. Enzyme Linked ImmunoSorbent Assay (ELISA) - Types

. Isolation of peripheral blood mononuclear cells

. Isolation of monocytes from blood

10. Lymphocyte migration assay

11. Plaque forming cell assay

12. Identification of T cells by T-cell rossetting using sheep RBC.

©ONOUTWNNE

TOTAL: 45 PERIODS
OUTCOMES:
¢ The students would be aware of immune system cells and tissues.
The students would have knowledge on immunological /clinical tests.
The students would be able to isolate lymphocytes and monocytes.
The students would be able to identify various immune system cells.
The students would become familiar with the techniques involved in antigen-antibody
reaction
e The students will be able to identify the cellular and molecular basis of immune
responsiveness

REFERENCES
1. Roitt I, Male, Brostoff. Immunology, Mosby Publ., 2002.
2. Kuby J, Immunology, WH Freeman & Co., 2000.
3. Ashim K. Chakravarthy, Immunology, TataMcGraw-Hill, 1998.

83



CO / PO Mapping CO/PSO Mapping
(3/2/1 indicates strength of correlation) 3-Strong, 2 — Medium, 1 — Weak
Cos Programme Outcomes (POs) PSOs
PO|PO |PO|PO|PO|PO|PO|PO|PO|PO|PO|PO PSO1 PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 |10 | 11 | 12 2 3 4
COo1 3 3 3 3 3 1 1 - 2 3 3 3 3 3 1 2
CO 2 3 3 3 3 3 3 2 2 2 3 3 3 3 3 1 3
CO3 3 3 3 3 3 2 1 2 1 3 3 3 3 3 3 3
CO 4 3 3 3 3 3 1 1 1 1 3 3 3 3 3 1 3
CO5 3 3 3 3 3 1 2 2 2 3 3 3 3 3 3 3
CO6 3 3 3 3 3 1 1 1 2 3 3 3 3 3 3 3
3 3 3 3 3 2 1 1 2 3 3 3 3 3 2 3
SEMESTER VI

BI3601 CHEMICAL REACTION ENGINEERING LTPC
3003

COURSE OBJECTIVES:

1. To provide knowledge on estimation of kinetic parameter

2. To establish core foundation for the analysis and design of chemical reactors
3. To impart the knowledge of reaction rate

UNIT | HOMOGENEOUS REACTIONS IN IDEAL REACTORS 9
Overview of Chemical Reaction Engineering; Homogeneous Reactions, The Rate Equation, The
reaction rate and reaction mechanisms, Temperature-Dependent and concentration dependent
Term of a Rate Equation.

UNIT Il REACTION MECHANISM 9
Searching for a Mechanism- reaction mechanisms and rate laws, reactive intermediate and steady
state approximation in reaction mechanisms, rate limiting step.

UNIT 1 INTERPRETATION OF BATCH REACTOR DATA 9
Constant volume batch reactor - integral method of analysis of data, differential method of analysis
of data.

UNIT IV PERFORMANCE OF REACTORS 9
Broad outline of chemical reactors, Performance equations for single batch reactor, ideal CSTR,
ideal PFRApplication to design, Industrial scale reactors.Single reactions and multiple reactor
systems

UNIT V NON IDEAL FLOW REACTORS 9
The residence time distribution, State of aggregation of the flowing stream, Earliness of mixing,
Experimental methods (Nonchemical) for finding E, conversion in non-ideal flow reactions, reactor
performance with non-ideal flow, Tank in series model

TOTAL:45 PERIODS
COURSE OUTCOMES:
The students will be able to
1. Understand the kinetics of reactions
2. Remember the design equations and the performance of ideal reactors
3. Create various models for describing non- ideal behaviour of reactors
4. Analyse performance of reactors
5. Explain adsorption and desorption phenomena in heterogeneous systems.
6. Design of various fermenter / bioreactors
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TEXT BOOKS:

1. Levenspiel, Octave “Chemical Reaction Engineering”, 3rd Edition, John — WileySons, 2006.

2. Fogler, H. Scott. Essentials of Chemical Reaction Engineering, Pearson Education, 2010.

Reference Books:

1. Missen, R.W. etal., “Chemical Reaction Engineering and Kinetics”, John — Wiley, 1999.

2. Davis, Mark E., and Robert J. Davis. Fundamentals of chemical reaction engineering. Courier
Corporation, 2013.

3. Li, Shaofen, Feng Xin, and Lin Li. Reaction engineering. Butterworth-Heinemann, 2017.

REFERENCES
1. Anton Moser, “Bioprocess Technology, Kinetics and Reactors”, , Springer Verlag.
2. James E. Bailey & David F. Ollis, Biochemical Engineering Fundamentals, McGraw Hill.
3. James M. Lee, Biochemical Engineering, PHI, USA.
4. Atkinson, Handbook of Bioreactors,Harvey W. Blanch, Douglas S. Clark, Biochemical
Engineering, Marcel Decker Inc.
5. Harvey W. Blanch, Douglas S. Clark, Biochemical Engineering, Marcel Dekker, Inc

BT3651 BIOPROCESS ENGINEERING LTPC
3003
OBJECTIVES:
e To provide the students with the basics of bioreactor engineering.
e To develop bioengineering skills for the production of biochemical product using integrated
biochemical processes.

UNIT | CONFIGURATION OF BIOREACTORS 9
Ideal reactors and its characteristicsFed batch cultivation, Cell recycle cultivation, Cell recycle
cultivation in waste water treatment, two stage cultivation Packed bed reactor, airlift reactor,
introduction to fluidized bed reactor bubble column reactors

UNIT Il BIOREACTOR SCALE - UP 9
Regime analysis of bioreactor processes, oxygen mass transfer in bioreactors — microbial oxygen
demands; methods for the determination of mass transfer coefficients; mass transfer correlations.
Scale up criteria for bioreactors based on oxygen transfer, power consumption and impeller tip
speed.

UNIT I BIOREACTOR CONSIDERATION IN ENZYME SYSTEMS 9
Analysis of film and pore diffusion effects on kinetics of immobilized enzyme reactions; formulation
of dimensionless groups and calculation of effectiveness factors. Design of immobilized enzyme
reactors — packed bed, fluidized bed and membrane reactors

UNIT IV MODELLING AND SIMULATION OF BIOPROCESSES 9
Study of structured models for analysis of various bioprocess — compartmental models, models of
cellular energetics and metabolism, single cell models, plasmid replication and plasmid stability
model. Dynamic simulation of batch, fed batch, steady and transient culture metabolism.

UNIT V RECOMBINANT CELL CULTIVATION 9
Different host vector system for recombinant cell cultivation strategies and advantages. E.coli,
yeast Pichia pastoris/ Saccharomyces cereviseae, Animal cell cultivation, plant cell cultivation,
Insect cell cultivation. High cell density cultivation, process strategies, reactor considerations in the
above system
TOTAL: 45 PERIODS

OUTCOMES:
Upon completion of this course the student will be able to

o Describe various bioreactor configurations and operation modes.

e Apply the knowledge of bioreactor scale up on the basis of rule of thumbs.
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Define kinetic parameters and apply the bioreactor considerations for immobilized
enzymes systems.

o Utilize modelling approaches and simulation concepts for bioprocess estimations.
e Apply bioreactor considerations for the development of recombinant products.
o Explore the engineering concepts of bioreactors.
TEXT BOOKS:
1. Michael L. Shuler, Fikret Kargi, Matthew De Lisa,.Bioprocess Engineering,
3rdEdition,Prentice Hal, 2017
2. Pauline Doran, Bioprocess Engineering Calculation, 2" Edition, Blackwell Scientific
Publications,2012.
3. Sarfaraz K. Niazi, Justin L. Brown , Fundamentals of Modern Bioprocessing, Taylor &
Francis,2017
REFERENCES
1. Anton Moser, “Bioprocess Technology:Kinetics and Reactors”, , Springer Verlag.2012
2. James E. Bailey & David F. Ollis, Biochemical Engineering Fundamentals, McGraw
Hill,1986
3. James M. Lee, Biochemical Engineering, PHI, USA.1992
4. Harvey W. Blanch, Douglas S. Clark, Biochemical Engineering, CRC Press,1997
CO / PO Mapping CO/PSO Mapping
(3/2/1 indicates strength of correlation) 3-Strong, 2 — Medium, 1 — Weak
COs Programme Outcomes (POSs) PSOs
PO | PO | PO |PO|PO|PO|PO|PO|PO|PO|PO|PO PSO1 PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 10 | 11 | 12 2 3 4
(6{0) 3 3 2 3 1 - 1 - 2 2 2 3 3 3 3 1
1
(6{0) 3 13 3 3 2 1 3 2 1 - 1 2 3 3 3 3
2
(6{0) 3 3 3 2 2 - - - 1 1 1 2 3 3 3 -
3
(6{0) 3 3 3 3 2 1 3 1 2 2 1 1 3 1 2 1
4
(6{0) 3 2 3 2 2 3 3 3 2 1 2 2 3 3 3 3
5
CO6 3 3 3 3 2 1 3 - 3 1 3 3 3 3 3 2
BI3611 CHEMICAL ENGINEERING LAB-II LTPC
(MASS TRANSFER AND CHEMICAL REACTION ENGINEERING) 00315

COURSE OBJECTIVE:

1. To learn chemical engineering principles

2. To provide knowledge on practical applications in the areas of mass transfer
3. To provide knowledge on reaction engineering and particle mechanics.

LIST OF EXPERIMENTS

O~NOOITDAWNPE

. Extraction of acetic acid by Liquid —liquid Extraction

. Leaching of oils from solids

. Study on drying characteristics of sample using light.

. Precipitation of Casein from milk

. Determination the HETP of the packed column by McCabe Thiele method
. Efficiency Analysis of simple distillation

. Analyze the efficiency of Absorption column

. Determination of rate constant for the saponification of Ethyl acetate in a
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batch reactor
9. Determination of rate constant for a Semi batch reactor
10. Estimation of reaction kinetics in a Continuous stirred tank reactor
11. Estimation of reaction kinetics in a Plug flow reactor
12. Residence time distribution in a PFR

TOTAL:45 PERIODS

COURSE OUTCOME:
The students will be able to

1. Ability to plan experiments and present the experimental data meaningfully

2. Ability to apply theoretical concepts for data analysis and interpretation

3. Capability to visualize and understand chemical engineering unit operations related to fluid

and particle mechanics

4. Understand the experimental techniques related to chemical reaction engineering

5. Understand the basic laws of mass transfer.

6. Learn to operate various reactors

REFERENCE BOOKS:
1. Robert Treybal, Mass Transfer Operations, McGraw Hill Education; 3 edition, 2017.
2. Mccabe,W.L.,Smith,J.C., andHarriott,P. Unit Operations of Chemical Engineering, McGraw
Hill, NewYork, 6th Edition,2013
3. Levenspiel Octave “Chemical Reaction Engineering”, 3rd Edition, John — WileySons, 2012

BT3661 BIOPROCESS LABORATORY LTPC
00315
COURSE OBJECTIVES
o To provide a practical exposure to the bioinformatics databases, tools and software.
e To select and use functions in Perl for processing sequence data.

EXPERIMENTS
. Enzyme kinetics — Determination of Michaelis - Menten parameters
. Enzyme activity — Effect of Temperature and Deactivation Kinetics
. Enzyme activity — Effect of pH
. Enzyme inhibition kinetics
. Enzyme immobilization — Gel entrapment
. Enzyme immobilization —Cross-linking
. Enzymatic conversion in Packed bed Column
. Growth of Bacteria — Estimation of Biomass, Calculation of Specific Growth Rate, Yield
Coefficient
9. Optimization by Plackett Burman Design
10. Optimization by Response Surface Methodology
11. Estimation of KLa — Dynamic by different methods
12. Estimation of Overall Heat Transfer Coefficient and mixing time in reactor
TOTAL: 45 PERIODS

O~NO O WNPE

OUTCOMES:
At the end of this course, students will be able to:
o Explain about Enzyme kinetics and characterization and how to use them for practical
applications.
o Evaluate the growth kinetics of microorganisms and become adept with medium
optimization techniques.
o Determine an experimental objective, understand the theory behind the experiment, and
operate the relevant equipment safely.
o Demonstrate good lab citizenry and the ability to work in team.
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REFERENCES:

1. Peter F. Stanbury, Stephen J. Hall & A. Whitaker, Principles of Fermentation Technology,
Butterworth-Heinemann; 3" Edition ,2016.

2. Pauline M. Doran, Bioprocess Engineering Principles, Elsevier, 2" Edition,2012

3. Michael L. Shuler, Fikret Kargi, Matthew De Lisa , Bioprocess Engineering , Prentice Hall,
3" Edition, 2017

4. Bailey, James E. and David F. Ollis, “ Biochemical Engineering Fundamentals”, 2"Edition.
McGraw Hill , 1986.

BI3711 INDUSTRIAL TRAINING / INTERNSHIP 1I** LTPC
000 2

OBJECTIVES:
To enable the students to

e Get connected with industry/ laboratory/research institute

e Get practical knowledge on production process in the industry and develop skills to solve

related problems
o Develop skills to carry out research in the research institutes/laboratories

The students individually undergo training in reputed firms/ research institutes / laboratories for the
specified duration. After the completion of training, a detailed report should be submitted within ten
days from the commencement of next semester. The students will be evaluated as per the
Regulations.

No. of. Weeks.04

OUTCOMES:
On completion of the course, the student will know about
CO1: Plant layout, machinery, organizational structure and production processes in the firm or
research facilities in the laboratory/research institute
CO2: Analysis of industrial / research problems and their solutions
CO03: Documenting of material specifications, machine and process parameters, testing
parameters and results
CO4: Preparing of Technical report and presentation

SEMESTER VII

BT3751 DOWNSTREAM PROCESSING LTPC
3003
OBJECTIVES:
To enable the students to
e Understand the methods to obtain pure proteins, enzymes and in general about product
development R & D
¢ Have depth knowledge and hands on experience with on Downstream processes required in
multi-factorial manufacturing environment in a structured and logical fashion

UNIT | INTRODUCTION

Introduction to downstream processing, principles, characteristics of bio-molecules and 9
bioprocesses. Cell disruption for product release — mechanical, enzymatic and chemical
methods. Pre treatment and stabilisation of bio-products.
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UNIT Il PHYSICAL METHODS OF SEPARATION 9
Unit operations for solid-liquid separation - filtration and centrifugation.

UNIT I ISOLATION OF PRODUCTS 9
Adsorption, liquid-liquid extraction, aqueous two-phase extraction, membrane separation —
ultrafiltration and reverse osmosis, dialysis, precipitation of proteins by different methods.

UNIT IV PRODUCT PURIFICATION 9
Chromatography — principles, instruments and practice, adsorption, reverse phase, ion
exchange, size exclusion, hydrophobic interaction, bio-affinity and pseudo affinity
chromatographic techniques.

UNIT V FINAL PRODUCT FORMULATION AND FINISHING OPERATIONS 9
Crystallization, drying and lyophilization in final product formulation
TOTAL: 45 PERIODS

OUTCOMES:
Upon success completion of this course, the students will be able to:

o Define the fundamentals of downstream processing for product recovery

e Understand the requirements for successful operations of downstream processing

o Describe the components of downstream equipment and explain the purpose of each

e Apply principles of various unit operations used in downstream processing and enhance

problem solving techniques

TEXT BOOKS:

1. Belter, P.A., E.L. Cussler and Wei-Houhu “Bioseparations — Downstream Processing for
Biotechnology”, John Wiley, 1988.

2. Nooralabettu Krishna Prasad., Downstream Process Technology: A New Horizon in
Biotechnology, Prentice Hall India,2010.

3. Sivasankar, B. “Bioseparations: Principles and Techniques”. PHI, 2006.

REFERENCES:
1. Raja Ghosh “Principles of Bioseparations Engineering”. World Scientific, 2006
2. Michael R.Ladisch Bioseparations Engineering: Principles, practice and Economics, Wiley-
Interscience, 1% Edition,2001.
3. Product Recovery in Bioprocess Technology”. (BIOTOL — Biotechnology by Open Learning
Series). Butterworth — Heinmann / Elsevier, 2004.

BT3761 DOWNSTREAM LABORATORY LTPC
00315
OBJECTIVES:
e To provide hands on training in Downstream processing through simple experimentations in
the laboratory. This will be a pre-requisite for project work.
The objectives of this course is to practice the students
e To understand the nature of the end product, its concentration, stability and degree of
purification required
e To design processes for the recovery and subsequent purification of target biological
products.

EXPERIMENTS
1. Solid liquid separation — centrifugation
2. Solid liquid separation - microfiltration
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https://www.amazon.in/Downstream-Process-Technology-Horizon-Biotechnology/dp/812034040X/ref=sr_1_1?crid=3QDGLMGLIPY1W&keywords=New+horizon+in+downstream+processing&qid=1659776284&s=books&sprefix=new+horizon+in+downstream+processing%2Cstripbooks%2C340&sr=1-1
https://www.amazon.in/Downstream-Process-Technology-Horizon-Biotechnology/dp/812034040X/ref=sr_1_1?crid=3QDGLMGLIPY1W&keywords=New+horizon+in+downstream+processing&qid=1659776284&s=books&sprefix=new+horizon+in+downstream+processing%2Cstripbooks%2C340&sr=1-1
https://www.amazon.in/Michael-R-Ladisch/e/B001KIBQXQ/ref=aufs_dp_mata_dsk
https://www.amazon.in/Michael-R-Ladisch/e/B001KIBQXQ/ref=aufs_dp_mata_dsk

3. Cell disruption techniques — ultrasonication or French pressure cell or Dynomill
4. Precipitation — ammonium sulphite precipitation
5. Ultra filtration separation
6. Agueous two phase extraction of biologicals
7. High resolution purification — affinity chromatography
8. High resolution purification — ion exchange chromatography
9. Product polishing — spray drying or freeze drying
10. Size exclusion chromatography
TOTAL: 45 PERIODS
OUTCOMES:
Upon success completion of this course, the students would have
e Acquired knowledge for the separation of whole cells and other insoluble ingredients
from the culture broth.
e Learned cell disruption technigues to release intracellular products
e Learned various techniques like evaporation, extraction, precipitation, membrane
separation for concentrating biological products
e Learned the basic principles and techniques of chromatography to purify the biological
products and formulate the products for different end uses.

REFERENCES:

1. P.A. Belter, E.L. Cussler And Wei-Houhu — Bioseparations — Downstream Processing
For Biotechnology, Wiley Interscience Pun. (1988).

2. J.C. Janson And L. Ryden, (Ed.) - Protein Purification — Principles, High
ResolutionMethods And Applications, VCH Pub. 1989.

3. Michael R.Ladisch Bioseparations Engineering: Principles, practice and Economics,
Wiley- Interscience,1% Edition,2001.

4. Product Recovery in Bioprocess Technology”. (BIOTOL — Biotechnology by Open
Learning Series). Butterworth — Heinmann / Elsevier, 2004.

5. Raja Ghosh “Principles of Bioseparations Engineering”. World Scientific, 2006

BI3811 PROJECT WORK / INTERNSHIP* LT P C

OBJECTIVES:
To train the students in
e |dentifying problem and developing the structured methodology to solve the identified
problem in the industry or research problem at research Institution or college.
Conducting experiments, analyze and discuss the test results, and make conclusions.
e Preparing project reports and presentation

The students shall individually / or as group work on a specific topic approved by the
Department. The student can select any topic which is relevant to his/her specialization of the
programme. The student should continue the work on the selected topic as per the formulated
methodology. At the end of the semester, after completing the work to the satisfaction of the
supervisor and review committee, a detailed report which contains clear definition of the
identified problem, detailed literature review related to the area of work and methodology for
carrying out the work, results and discussion, conclusion and references should be prepared as
per the format prescribed by the University and submitted to the Head of the department. The
students will be evaluated based on the report and viva-voce examination by a panel of
examiners as per the Regulations.

TOTAL: 300 PERIODS

OUTCOMES:

At the end of the project, the student will be able to

CO1: Formulate and analyze problem / create a new product/ process.

CO2: Design and conduct experiments to find solution

CO3: Analyze the results and provide solution for the identified problem, prepare project report and
make presentation.
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https://www.amazon.in/Michael-R-Ladisch/e/B001KIBQXQ/ref=aufs_dp_mata_dsk
https://www.amazon.in/Michael-R-Ladisch/e/B001KIBQXQ/ref=aufs_dp_mata_dsk

GE3751 PRINCIPLES OF MANAGEMENT

w
o U
w0

COURSE OBJECTIVES:

Sketch the Evolution of Management.

Extract the functions and principles of management.

Learn the application of the principles in an organization.

Study the various HR related activities.

Analyze the position of self and company goals towards business.

UNIT | INTRODUCTION TO MANAGEMENT AND ORGANIZATIONS 9
Definition of Management — Science or Art — Manager Vs Entrepreneur- types of managers-
managerial roles and skills — Evolution of Management —Scientific, human relations, system and
contingency approaches— Types of Business organization- Sole proprietorship, partnership,
company-public and private sector enterprises- Organization culture and Environment — Current
trends and issues in Management.

UNIT II PLANNING 9
Nature and purpose of planning — Planning process — Types of planning — Objectives — Setting
objectives — Policies — Planning premises — Strategic Management — Planning Tools and
Techniques — Decision making steps and process.

UNIT I ORGANISING 9
Nature and purpose — Formal and informal organization — Organization chart — Organization
structure — Types — Line and staff authority — Departmentalization — delegation of authority —
Centralization and decentralization — Job Design - Human Resource Management — HR Planning,
Recruitment, selection, Training and Development, Performance Management, Career planning
and management.

UNIT IV DIRECTING 9
Foundations of individual and group behaviour— Motivation — Motivation theories — Motivational
techniques — Job satisfaction — Job enrichment — Leadership — types and theories of leadership —
Communication — Process of communication — Barrier in communication - Effective
communication — Communication and IT.

UNIT V CONTROLLING 9
System and process of controlling — Budgetary and non - Budgetary control techniques — Use of
computers and IT in Management control — Productivity problems and management — Control and
performance — Direct and preventive control — Reporting.

TOTAL: 45 PERIODS
COURSE OUTCOMES:
CO1: Upon completion of the course, students will be able to have clear understanding of

managerial functions like planning, organizing, staffing, leading & controlling.

CO2: Have same basic knowledge on international aspect of management.
CO3: Ability to understand management concept of organizing.
CO4: Ability to understand management concept of directing.
CO5: Ability to understand management concept of controlling.

TEXT BOOKS:
1. Harold Koontz and Heinz Weihrich “Essentials of management” Tata McGraw Hill,1998.
2. Stephen P. Robbins and Mary Coulter, “ Management”, Prentice Hall (India)Pvt. Ltd., 10th
Edition, 2009.

REFERENCES:
1. Robert Kreitner and MamataMohapatra, “ Management”, Biztantra, 2008.
2. Stephen A. Robbins and David A. Decenzo and Mary Coulter, “Fundamentals of
3. Management” Pearson Education, 7th Edition, 2011.
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4. Tripathy PC and Reddy PN, “Principles of Management”, Tata Mcgraw Hill, 1999.

CO's PO’s PSO’s
1 2 13 4 |5 6 7 te] 9 10 11 12 1 2 3
1 3 - - - 1 - - - - - - 2 1 1
2 - 1 |1 - - - - - - - - 2 1 -
3 1 - 2 | - 1 - 2 - 1 1 - - 2
4 - 1 1 1 2 - - 1 2 - - - 1 1 1
5 1 - - |1 1 - - - 3 - 1 1 - 1
AVg. [1.66 1 1 1515 Q1 1 1 2 3 1 1 15 (1 1.25
GE3752 TOTAL QUALITY MANAGEMENT LTPC
3003

COURSE OBJECTIVES:

e Teach the need for quality, its evolution, basic concepts, contribution of quality gurus, TQM
framework, Barriers and Benefits of TQM.

e Explain the TQM Principles for application.

o Define the basics of Six Sigma and apply Traditional tools, New tools, Benchmarking and
FMEA.

e Describe Taguchi's Quality Loss Function, Performance Measures and apply Techniques like
QFD, TPM, COQ and BPR.

e lllustrate and apply QMS and EMS in any organization.

UNIT | INTRODUCTION 9
Introduction - Need for quality - Evolution of quality - Definition of quality - Dimensions of product
and service quality —Definition of TQM-- Basic concepts of TQM - Gurus of TQM (Brief
introduction) -- TQM Framewaork- Barriers to TQM —Benefits of TQM.

UNIT Il TQM PRINCIPLES 9
Leadership - Deming Philosophy, Quality Council, Quality statements and Strategic planning-
Customer Satisfaction —Customer Perception of Quality, Feedback, Customer complaints, Service
Quality, Kano Model and Customer retention — Employee involvement — Motivation,
Empowerment, Team and Teamwork, Recognition & Reward and Performance Appraisal--
Continuous process improvement —Juran Trilogy, PDSA cycle, 5S and Kaizen - Supplier
partnership — Partnering, Supplier selection, Supplier Rating and Relationship development.

UNIT 1 TOQM TOOLS & TECHNIQUES | 9
The seven traditional tools of quality - New management tools - Six-sigma Process Capability-
Bench marking - Reasons to benchmark, Benchmarking process, What to Bench Mark,
Understanding Current Performance, Planning, Studying Others, Learning from the data, Using the
findings, Pitfalls and Criticisms of Benchmarking - FMEA - Intent , Documentation, Stages: Design
FMEA and Process FMEA.

UNIT IV TOM TOOLS & TECHNIQUES 1l 9
Quiality circles — Quality Function Deployment (QFD) - Taguchi quality loss function — TPM —
Concepts, improvement needs — Performance measures- Cost of Quality - BPR.

UNIT V QUALITY MANAGEMENT SYSTEM 9
Introduction-Benefits of ISO Registration-1ISO 9000 Series of Standards-Sector-Specific Standards
- AS 9100, TS16949 and TL 9000-- ISO 9001 Requirements-Implementation-Documentation-
Internal Audits-Registration-ENVIRONMENTAL MANAGEMENT SYSTEM: Introduction—ISO
14000 Series Standards—Concepts of ISO 14001—Requirements of ISO 14001-Benefits of EMS.
TOTAL: 45 PERIODS
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COURSE OUTCOMES:

CO1: Ability to apply TQM concepts in a selected enterprise.

CO2: Ability to apply TQM principles in a selected enterprise.

COa3: Ability to understand Six Sigma and apply Traditional tools, New tools, Benchmarking and
FMEA.

CO4: Ability to understand Taguchi's Quality Loss Function, Performance Measures and apply

QFD, TPM, COQ and BPR.

CO5: Ability to apply QMS and EMS in any organization.

CO’s- PO’s & PSO’s MAPPING

CO’s PO’s | PSO’s

1 2 3 4| 5 6 7 8 9 10 11 | 12 1 2 3
1 3 3 2 3
2 3 3 2
3 3 3 2 3
4 2 3 2 3 2 3 3 2
5 3 3 3 2
AV(Q. 2.5 3 3 26| 3 2 3 3 |25 2 3
TEXT BOOK:

1. Dale H.Besterfiled, Carol B.Michna,Glen H. Bester field,MaryB.Sacre,
HemantUrdhwareshe and RashmiUrdhwareshe, “Total Quality Management”, Pearson
Education Asia, Revised Third Edition, Indian Reprint, Sixth Impression,2013.

REFERENCES:

1. Joel.E. Ross, “Total Quality Management — Text and Cases”,Routledge.,2017.

2. Kiran.D.R, “Total Quality Management: Key concepts and case studies, Butterworth —
Heinemann Ltd, 2016.

3. Oakland, J.S. “TQM — Text with Cases”, Butterworth — Heinemann Ltd., Oxford, Third
Edition, 2003.

4. Suganthi,L and Anand Samuel, “Total Quality Management”, Prentice Hall (India) Pvt. Ltd.,
2006 .

GE3753 ENGINEERING ECONOMICS AND FINANCIAL ACCOUNTING LTPC

3003

COURSE OBJECTIVES:

e Understanding the concept of Engineering Economics.
Implement various micro economics concept in real life.
Gaining knowledge in the field of macro economics to enable the students to have better
understanding of various components of macro economics.
Understanding the different procedures of pricing.
Learn the various cost related concepts in micro economics.

UNIT | DEMAND & SUPPLY ANALYSIS 9
Managerial Economics - Relationship with other disciplines - Firms: Types, objectives
and goals - Managerial decisions - Decision analysis.Demand - Types of demand - Determinants
of demand - Demand function — Demand elasticity - Demand forecasting - Supply - Determinants
of supply - Supply function -Supply elasticity.

UNIT Il PRODUCTION AND COST ANALYSIS 9
Production function - Returns to scale - Production optimization - Least cost input -
Isoquants - Managerial uses of production function.

Cost Concepts - Cost function - Determinants of cost - Short run and Long run cost
curves - Cost Output Decision - Estimation of Cost.
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UNIT Il PRICING 9
Determinants of Price - Pricing under different objectives and different market structures
- Price discrimination - Pricing methods in practice.

UNIT IV FINANCIAL ACCOUNTING (ELEMENTARY TREATMENT) 9
Balance sheet and related concepts - Profit & Loss Statement and related concepts - -
Financial Ratio Analysis - Cash flow analysis - Funds flow analysis - Comparative
financial statements - Analysis & Interpretation of  financial statements.
UNIT V CAPITAL BUDGETING (ELEMENTARY TREATMENT) 9

Investments - Risks and return evaluation of investment decision - Average rate of return
- Payback Period - Net Present Value - Internal rate of return.

TOTAL: 45 PERIODS
COURSE OUTCOMES: Students able to
CO1: Upon successful completion of this course, students will acquire the skills to apply the basics
of economics and cost analysis to engineering and take economically sound decisions
CO2: Evaluate the economic theories, cost concepts and pricing policies
CO03: Understand the market structures and integration concepts
CO4: Understand the measures of national income, the functions of banks and concepts of
globalization
CO5: Apply the concepts of financial management for project appraisal

TEXT BOOKS:

Panneer Selvam, R, “Engineering Economics”, Prentice Hall of India Ltd, New Delhi,2001.
Managerial Economics: Analysis, Problems and Cases - P. L. Mehta, Edition, 13. Publisher, Sultan
Chand, 2007.

REFERENCES:

1. Chan S.Park, “Contemporary Engineering Economics”, Prentice Hall of India, 2011.

2. Donald.G. Newman, Jerome.P.Lavelle, “Engineering Economics and analysis” Engg.
Press, Texas, 2010.

3. Degarmo, E.P., Sullivan, W.G and Canada, J.R, “Engineering Economy”, Macmillan, New
York, 2011.

4. Zahid A khan: Engineering Economy, "Engineering Economy", Dorling Kindersley, 2012
5. Dr. S. N. Maheswari and Dr. S.K. Maheshwari: Financial Accounting, Vikas, 2009

MAPPING OF COS AND POS:

CO’s PO’s | PSO’s |
1 [2] 3 Ja[5]6]7[8]9f10]11]12]1]27]3

1 3 2 1 B

2 3 2 P

3 2

4 2 3 B 2 2 B

5 13 3 13 2 2 2

AVg.R5 .43 2 2 1.8 26 P2
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GE3754 HUMAN RESOURCE MANAGEMENT
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OBJECTIVE:
e To provide knowledge about management issues related to staffing,
To provide knowledge about management issues related to training,
To provide knowledge about management issues related to performance
To provide knowledge about management issues related to compensation
To provide knowledge about management issues related to human factors consideration
and compliance with human resource requirements.

UNIT | INTRODUCTION TO HUMAN RESOURCE MANAGEMENT 9
The importance of human resources — Objective of Human Resource Management - Human
resource policies - Role of human resource manager.

UNIT Il HUMAN RESOURCE PLANNING 9
Importance of Human Resource Planning — Internal and External sources of Human Resources -
Recruitment - Selection — Socialization.

UNIT I TRAINING AND EXECUTIVE DEVELOPMENT 9
Types of training and Executive development methods — purpose — benefits.

UNIT IV EMPLOYEE COMPENSATION 9
Compensation plan — Reward — Motivation — Career Development - Mentor — Protege
relationships.

UNIT V PERFORMANCE EVALUATION AND CONTROL 9
Performance evaluation — Feedback - The control process — Importance — Methods — grievances —
Causes — Redressal methods.

TOTAL: 45 PERIODS
COURSE OUTCOMES:
CO1: Students would have gained knowledge on the various aspects of HRM
CO2: Students will gain knowledge needed for success as a human resources professional.
CO3: Students will develop the skills needed for a successful HR manager.
CO04: Students would be prepared to implement the concepts learned in the workplace.
CO5: Students would be aware of the emerging concepts in the field of HRM

TEXT BOOKS:

1. Decenzo and Robbins, "Human Resource Management”, 8th Edition, Wiley, 2007.

2. John Bernardin. H., "Human Resource Management — An Experimental Approach", 5th Edition,
Tata McGraw Hill, 2013, New Delhi.

REFERENCES:

1. Luis R,. Gomez-Mejia, DavidB. Balkin and Robert L. Cardy, “Managing Human Resources", 7th
Edition, PHI, 2012.

2. Dessler, "Human Resource Management", Pearson Education Limited, 2007.

CO’s- PO’s & PSO’s MAPPING

CO’s|PO’s PSO’s |
1 2 3 4 5 6 7 3 9 10 |11 12 1 2 3

1 2 2 1 2 2 2 1 1 2 1 1 1 1 1 1

2 3 3 |2 3 2 2 2 2 3 1 2 1 1 2 1

3 3 3 3 3 3 3 2 2 3 1 2 1 1 2 1

4 3 3 |2 3 3 2 2 2 2 1 1 1 1 1 1

5 3 3 1 2 2 2 2 2 2 1 1 1 1 1 1

AV(g. 2.8 2.8(1.8 2626 22 (1.8 (1.8 24 |1 1.4 Q1 1 1.4 |1




GE3755 KNOWLEDGE MANAGEMENT LTPC
3 003

COURSE OBJECTIVES:
The student should be made to:

e Learn the Evolution of Knowledge management.

o Be familiar with tools.

e Be exposed to Applications.

e Be familiar with some case studies.
UNIT | INTRODUCTION 9
Introduction: An Introduction to Knowledge Management - The foundations of

knowledge management- including cultural issues- technology applications organizational
concepts and processes- management aspects- and decision support systems. The Evolution of
Knowledge management: From Information Management to Knowledge Management - Key
Challenges Facing the Evolution of Knowledge Management - Ethics for Knowledge Management.

UNIT 1l CREATING THE CULTURE OF LEARNING AND KNOWLEDGE SHARING 9
Organization and Knowledge Management - Building the Learning Organization. Knowledge
Markets: Cooperation among Distributed Technical Specialists — Tacit Knowledge and Quality
Assurance.

UNIT Il KNOWLEDGE MANAGEMENT-THE TOOLS 9
Telecommunications and Networks in Knowledge Management - Internet Search Engines and
Knowledge Management - Information Technology in Support of Knowledge Management -
Knowledge Management and Vocabulary Control - Information Mapping in Information Retrieval -

Information Coding in the Internet Environment - Repackaging Information.
UNIT IV KNOWLEDGE MANAGEMENT APPLICATION 9
Components of a Knowledge Strategy - Case Studies (From Library to Knowledge Center,
Knowledge

Management in the Health Sciences, Knowledge Management in Developing Countries).

UNIT V FUTURE TRENDS AND CASE STUDIES 9
Advanced topics and case studies in knowledge management - Development of a knowledge
management map/plan that is integrated with an organization's strategic and business plan - A
case study on Corporate Memories for supporting various aspects in the process life -cycles of an
organization.

TOTAL: 45 PERIODS
COURSE OUTCOMES:
Upon completion of the course, the student should be able to:
CO1: Understand the process of acquiry knowledge from experts
CO2: Understand the learning organization.
CO03: Use the knowledge management tools.
CO4: Develop knowledge management Applications.
CO5: Design and develop enterprise applications.

CQO’s- PO’s & PSO’s MAPPING

CO’s PO’s | PSO’s |
1 2 3 4| 5 6 7 8 9 10 | 11 |12 | 1 2 3
1 1
2 2 1
3 2 2
4 1| 1 1 1
5 1 1 1 1
AVJg. 1114 1 1 |1.33
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TEXT BOOK:
1. Srikantaiah, T.K., Koenig, M., “Knowledge Management for the Information
Professional” Information Today, Inc., 2000.

REFERENCE:
1. Nonaka, I., Takeuchi, H., “The Knowledge-Creating Company: How Japanese Companies
Create the Dynamics of Innovation”, Oxford University Press, 1995.

GE3792 INDUSTRIAL MANAGEMENT LTPC
3003
COURSE OBJECTIVES
e To study the basic concepts of management, approaches to management;
contributors to management studies; various forms of business organization and trade
unions function in professional organizations.
e To study the planning; organizing and staffing functions of management in professional
organization.
e To study the leading; controlling and decision making functions of management in
professional organization.
e To learn the organizational theory in professional organization.
e To learn the principles of productivity and modern concepts in management in
professional organization.

UNIT = | INTRODUCTION TO MANAGEMENT 9

Management: Introduction; Definition and Functions — Approaches to the study of Management —
Mintzberg’'s Ten Managerial Roles — Principles of Taylor; Fayol; Weber; Parker — Forms of
Organization: Sole Proprietorship; Partnership; Company (Private and Public); Cooperative —
Public Sector Vs Private Sector Organization — Business Environment: Economic; Social;
Political; Legal — Trade Union: Definition; Functions; Merits & Demerits.

UNIT =1l FUNCTIONS OF MANAGEMENT - | 9
Planning: Characteristics; Nature; Importance; Steps; Limitation; Planning Premises; Strategic
Planning; Vision & Mission statement in Planning— Organizing: Organizing Theory; Principles;
Types; Departmentalization; Centralization and Decentralization; Authority & Responsibility —
Staffing: Systems Approach; Recruiting and Selection Process; Human Resource Development
(HRD) Concept and Design.

UNIT = 1lI FUNCTIONS OF MANAGEMENT - I 9
Directing (Leading): Leadership Traits; Style; Morale; Managerial Grids (Blake-Mounton, Reddin)
— Communication: Purpose; Model; Barriers — Controlling: Process; Types; Levels; Guidelines;
Audit (External, Internal, Merits); Preventive Control — Decision Making: Elements; Characteristics;
Nature; Process; Classifications.

UNIT = IV ORGANIZATION THEORY 9
Organizational Conflict: Positive Aspects; Individual; Role; Interpersonal; Intra Group; Inter
Group; Conflict Management — Maslow’s hierarchy of needs theory; Herzberg’s motivation-

hygiene theory; McClelland’s three needs motivation theory; Vroom’s valence-expectancy theory
— Change Management: Concept of Change; Lewin’s Process of Change Model; Sources of
Resistance; Overcoming Resistance; Guidelines to managing Conflict.

UNIT -V PRODUCTIVITY AND MODERN TOPICS 9
Productivity: Concept; Measurements; Affecting Factors; Methods to Improve — Modern Topics
(concept, feature/characteristics, procedure, merits and demerits): Business Process
Reengineering (BPR); Benchmarking; SWOT/SWOC Analysis; Total Productive Maintenance;
Enterprise Resource Planning (ERP); Management of Information Systems (MIS).

TOTAL: 45 PERIODS
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COURSE OUTCOMES:

At the end of the course the students would be able to

COl1 Explain basic concepts of management; approaches to management;
contributors to management studies; various forms of business organization and
trade unions function in professional organizations.

CO2 Discuss the planning; organizing and staffing functions of management in professional
organization.

CO3 Apply the leading; controlling and decision making functions of management in
professional organization.

Co4 Discuss the organizational theory in professional organization.

CO5 Apply principles of productivity and modern concepts in management in professional
organization.

TEXTBOOKS:
1 M. Govindarajan and S. Natarajan, “Principles of Management”, Prentice Hall of India, New
Delhi, 2009.

2 Koontz. H. and Weihrich. H., “Essentials of Management: An International Perspective”, gt
Edition, Tata McGrawhill, New Delhi, 2010.

REFERENCES:

1 Joseph J, Massie, “Essentials of Management”, 4" Edition, Pearson Education, 1987.

2 Saxena, P. K., “Principles of Management: A Modern Approach”, Global India
Publications, 2009.

3 S.Chandran, “Organizational Behaviours”, Vikas Publishing House Pvt. Ltd., 1994.

4 Richard L. Daft, “Organization Theory and Design”, South Western College Publishing, 11"
Edition, 2012.

5 8. TrevisCerto, “Modern Management Concepts and Skills”, Pearson Education, 2018.

MAPPING OF COS AND PQOS:

PO PSO
CO
1 2 3 4 5 6 7 8 9 10 | 11 | 12 1 2 3
1 1 1 1 1 1 3 2 3 2 3 1 3 1 1 1
2 1 1 1 1 1 3 2 3 2 3 1 3 1 1 1
3 1 1 1 1 1 3 2 3 2 3 1 3 1 1 1
4 1 1 1 1 1 3 2 3 2 3 1 3 1 1 1
5 1 1 1 1 1 3 2 3 2 3 1 3 1 1 1
B13001 BIOREACTOR ENGINEERING
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COURSE OBJECTIVES:

1. Aims to understand the principles and concepts of Bioreactor engineering.

2. To understand structured models of growth and product formation

3. To understand the oxygen transfer parameters to be monitored and controlled in bioreactors

UNIT | DESIGN AND ANALYSIS OF BIOREACTORS 9

Design and operation of novel bioreactors-Air-lift loop reactors, Fluidized bed-bioreactors, packed
bed reactor, Bubble column reactor, stability analysis of bioreactors
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UNIT Il BIOREACTOR SCALE-UP 9
Oxygen mass transfer in bioreactors - microbial oxygen demands; methods for the determination of
mass transfer coefficients; mass transfer correlations. Scale up criteria for bioreactors based on
oxygen transfer, power consumption and impeller tip speed, other scale up criteria

UNIT I MONITORING OF BIOPROCESSES 9
On-line data analysis for measurement of important physico-chemical and biochemical parameters;
State and parameter estimation techniques for biochemical processes.

UNIT IV MODERN BIOTECHNOLOGICAL PROCESSES 9

Recombinant cell culture processes, guidelines for choosing host-vector systems, plasmid stability
in recombinant cell culture, limits to over expression, Modelling of recombinant bacterial cultures;
bioreactor strategies for maximizing product formation; Bioprocess design considerations for plant
and animal cell cultures

UNIT V MODELLING AND SIMULATION OF BIOPROCESSES 9
Study of structured models for analysis of various bioprocess — compartmental models, models of
cellular energetics and metabolism, single cell models, plasmid replication and plasmid stability
model. Dynamic simulation of batch, fed batch, steady and transient culture metabolism.

TOTAL: 45 PERIODS
COURSE OUTCOMES:
The students will be able to
1. Develop knowledge on various bioreactors.
2. Classify modern biotechnological process in host vector systems.
3. Understand methods to calculate oxygen and mass transfer coefficients in bioreactors.
4. Assess on-line data analysis for measurement of important physico-chemical and biochemical

parameters in bioreactors.

. Analyze structured models for analysis of various bioprocesses.
. Design of various instrumentation for monitoring and control of bioreactors

[o2&)]

TEXT BOOK:
1. Michael Shuler, FikretKargi, “Bioprocess Engineering Principles”, Second edition, Prentice Hall,
2008.

REFERENCE BOOKS:

1. P.Stanbury, A.Whitaker,SJ Hall “Principles of fermentation technology”, Second edition,
ElsvierPergamon Press,2010.

2. Pauline Doran,”Bioprocess Engineering Principles”, Academic Press, 2010.

3. ElmarHeinzle, Arno P.Biwer, “Development of Sustainable Bioprocess: Modelling and
Assessment”’, Wiley, 2007.

4. Bjorn K.Lyderson, Nancy Ade’lia and Kim Nelson,”Bioprocess engineering (handcover)”’,Wiley
Interscience, 2014

B13002 SUSTAINABLE BIOPROCESS DEVELOPMENT
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COURSE OBJECTIVES:

1. To impart knowledge on design and operation of fermentation processes with all its
prerequisites.

2. To familiar the students with the basics of microbial kinetics and reactor design

3. To develop bioengineering skills for the production of value added product using integrated
biochemical processes
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UNIT | BIOPROCESS AND NATURE OF BIO-PRODUCTS 9
Microbial diversity, Major products of biological processing, Component parts of fermentation
process, Concept of Upstream, downstream processing and scale up

UNIT Il BIOREACTOR DESIGN 9
Mixing, Mixing Equipment, Flow pattern, Mechanism of Mixing, Power requirement for mixing,
Bioreactor Configurations (Different Bioreactors), Membrane bioreactor

UNIT I MODELING AND SIMULATION OF BIOPROCESSES 9
Microbial growth model, Problem Structuring, Process Analysis, and Process Scheme, leudeking-
piret models, Models with growth inhibitors, oxygen transfer model, volumetric mass transfer
coefficient, Uncertainty Analysis- Sensitivity Analysis, error analysis, Application-cellulase based
catalysis process

UNIT IV SUSTAINABILITY ASSESSMENT 9
Sustainability, Economic Assessment- Capital-Cost Estimation, Operating-Cost Estimation,
Profitability Assessment, Environmental Assessment, case study

UNIT V REACTOR OPERATION 9
Batch Operation of a Mixed Reactor, Fed-Batch Operation of a Mixed Reactor, Continuous
Operation of a Mixed Reactor, Chemostat Operation, Operation of Plug-Flow reactor
TOTAL: 45 PERIODS
COURSE OUTCOMES:
The students will be able to
1. Develop growth model based on the microbial characteristics
2. Understand working procedure of bioprocess industries
3. Analyze the diversity and nature of bio-products
4. Evaluate enzyme reaction and its kinetics
5. Understand different configurations of bioreactors
6. Understand the sustainability assessment methods

TEXT BOOK:
1. Heinzle E, Biwer AP and Cooney CL, “Development of Sustainable Bioprocesses Modeling
and Assessment” 2006 John Wiley & Sons, Ltd

REFERENCE BOOKS:

1. Shuler, M.L. and Kargi,F. “ Bioprocess Engineering - Basic concepts” Prentice Hall of India Pvt.
Ltd.,2nd edition, 2015.

2. Peter F. Stanbury, Stephen J. Hall & Whitaker. A, “Principles of Fermentation Technology”,
Butterworth — Heinemann an Imprint of Elsevier India Pvt.Ltd., 2nd edition, 2005.

3. Pauline M. Doran, Bioprocess Engineering Principles, Elsevier Science & Technology Books,
2nd edition, 1995

BI3003 PILOT PLANT AND SCALE UP PRACTICES
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COURSE OBJECTIVES:
1. To provide basic knowledge of scale-up practice
2. To teach the details of pilot plant design.
3. To study about Pilot plants for reactors and mechanical operations equipments
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UNIT | 9
Pilot plants, size estimation, sampling data, cost and safety factors, Pilot plants for reactors and
mechanical operations equipments

UNIT Il 9

Oxygen Pathways in cell cultivations, volumetric oxygen transfer coefficient (KLa), oxygen transfer
coefficicnt, oxygen transfer mechanism, resistances to gas liquid interface, Maxing/ Agitation in
Biofluids, Measurements of Dissolved Oxygen (DO) and KLa, Assessment of KLa

UNIT I 9
Scale up concerns of microbial, mammalian and plant cell processes, Scale up criteria, Selection
of scale up criteria, Dimensional analysis, scale up equations.

UNIT IV 9
Pilot plant design for heat exchangers, mixer equipments, batch and continuous distillation
columns. Pilot plants for reactors and mechanical operations equipments

UNIT V 9
Case studies, Economic analysis

TOTAL: 45 PERIODS
COURSE OUTCOMES:
The students will be able to
Acquire knowledge in pilot plants for reactors and mechanical operations equipments
Examine Pilot plant design for several unit operation equipments.
Assess sampling data and safety factors and dimensional analysis
Design the bioreactor incorporating scale up concept
Design bioreactor based on the process requirement

arwdOE

TEXT BOOK:
1. S.N. Mukhopadhyay, “Process Biotechnology Fundamentals”, Viva Books, Second Edition,
2004.

REFERENCE BOOKS:

1. Johnson and Thring, “Pilot plants models and scale up methods in chemical engineering”,
McGraw Hill Book co. 2nd edition, 1987.

2. Henley and Staffin, “Stage-wise process design”, John Wiley, 2nd edition, 1988.

3. Bisio and Kabel, “Scale up of Chemical Process”, John Wiley, 2nd edition 1985.

CH3651 PROCESS DYNAMICS AND CONTROL LT P C
300 3
OBJECTIVE:
The course is aimed to
o Determine possible control objectives, input variables (manipulated variables and
disturbances), model the dynamic behavior of a process, design PID controllers, frequency

response and analyze stability of closed loop and open loop systems.

UNIT | 9
Introduction to Chemical Process Control, Mathematical description of chemical processes,
Formulating Process Models, Laplace Transforms, Properties of Laplace Transforms, Solution of
ODE using Laplace Transforms, Standard input forcing functions, State — Space representation,
transform domain models, Impulse response models, Inter relationship between process model
forms
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UNIT Il 9
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, FOPDT Model, Skogestaad'’s rule for FOPDT and
SOPDT, Lead- Lag systems

UNIT I 9
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, control valves, transient response of closed-loop control
systems and their stability, Root locus diagram.

UNIT IV 9
Introduction to frequency response of closed-loop systems, control system design by frequency
response techniques, Bode diagram, stability criterion, tuning of controller settings, Nyquist
Stability Criterion

UNIT V 9

Introduction to advanced control systems, cascade control, feed forward control, Controllers for

Inverse response Smith predictor controller, control of distillation towers and heat exchangers,

introduction to computer control of chemical processes.

TOTAL: 45 PERIODS

OUTCOMES:

On the completion of the course students are expected to

CO1: Understand the need to develop mathematical description of a chemical process as a
Prerequisite to process design and to control the process.

CO2: Develop transient models for chemical processes using material and/or energy balance
equations by incorporating constitutive relationships and seek their solution using Laplace
Transforms.

CO3: Represent a physical system using FOPDT model and estimate parameters in FOPDT
model.

CO4: Convert a process and instrumentation diagram to a control block diagram

CO5: Understand Frequency response of control systems and tune the PID controllers

CO6:  Appreciate the performance augmentation of PID controllers by using advanced control
strategies such as Cascade, Feed forward, Dead time compensation.

TEXT BOOKS:
1. Stephanopoulos, G. (2015). Chemical process control, 3rd Ed New Jersey: Prentice hall.
2. Ogunnaike, B. A., & Ray, W. H. (1997). Process dynamics, modeling, and control (Vol. 1).
New York: Oxford University Press.
3. Coughanowr, D. R., & Leblanc, S. E. (2017). Introductory concepts. Process Systems
Analysis and Control, 3rd Ed, 1-6.

REFERENCES:

1. Seborg, D. E., Mellichamp, D. A., Edgar, T. F., & Doyle 1V, F. J. (2016). Process dynamics
and control. John Wiley & Sons.

2. Bequette, B. W. (2003). Process control: modeling, design, and simulation. Prentice Hall
Professional.

3. Riggs, J. B., & Karim, M. N. (2007). Chemical and Bio-process Control: James B. Riggs, M.
Nazmul Karim. Prentice Hall.

4. Luyben, W. L., Tyréus, B. D., &Luyben, M. L. (1998). Plantwide process control (Vol. 43).
New York: McGraw-Hill.
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Course articulation matrix

Cours
e
Outco
mes

Program Outcomes

Statements

PO1

PO2

PO3

PO4

POS5

PO6

PO

PO8

09

PO
10

PO1

PO
12

PS
o1

Co1

Understand the need to develop
mathematical description of a chemical
process as a prerequisite to process
design and to control the process.

w/NOoO W T

Nw O nm o

CO2

Develop transient models for chemical
processes using material and/or energy
balance equations by incorporating
constitutive relationships and seek their
solution using Laplace Transforms.

COos3

Represent a physical system using
FOPDT model and estimate parameters in
FOPDT model.

CO4

Convert a process and instrumentation
diagram to a control block diagram

CO5

Understand Frequency response of control
systems and tune the PID controllers and
appreciate the performance
augmentation of PID controllers by
using advanced control strategies such
as Cascade, Feed forward, Dead time
compensation.

OVERALL CO

103




CBT331 BIOPROCESS MODELLING AND SIMULATION LTPC
3003
COURSE OBJECTIVES
The student should be made to,
e To understand the mathematical models in Biochemical Engineering systems.
e To learn about different aspects of modelling in Bioprocess system.
e To learn various techniques to solve and simulate various bioprocess models.

UNIT | BASIC MODELLING PRINCIPLES 9
Introduction, definition of Modelling and simulation, different types of models, application of
mathematical modelling. Fundamental laws: continuity equation, energy equation, equation of
motion, transport equation, equation of state, Phase and chemical equilibrium, chemical kinetics
with examples.

UNIT Il MATHEMATICAL MODELS FOR BIOREACTOR SYSTEMS 9
Batch reactor, CSTR isothermal with cooling/heating jacket or coil, Fed Batch reactor.

UNIT I MODELLING APPROACHES FOR BIOLOGICAL SYSTEMS 9
Growth kinetic Models — structured and unstructured systems; Compartment models; Cybernetic
models; Genetically structured models, Single cell models, Morphologically structured models.
Thermal death kinetics models, Stochastic Model for thermal sterilization of medium.

UNIT IV MODELLING APPROACHES FOR BIOLOGICAL PROCESSESS 9
Modelling for activated sludge process, Model for anaerobic digestion, Model for lactic acid
fermentation, antibiotic production, Ethanol fermentation.

UNIT V SIMULATION OF BIOPROCESSES 9
Software packages for simulation of bioprocesses — MATLAB-SIMULINK, Creating bioprocess
models in MATLAB and Simulink environment. Linear and non-linear estimation of the kinetic
parameters for types and models.
TOTAL 45 PERIODS
COURSE OUTCOMES
Upon completion of this course the student will be able to
e To understand the basic modelling principles in Biochemical Engineering systems.
Apply the knowledge of modeling concepts for bioreactor design.
To formulate model for biological System.
To utilize modelling approaches for various bioprocess estimation.
To build kinetic simulation models of the cell growth and product formation.
To connect different models together to build a bioprocess model.

TEXT BOOKS:
1. Luyben W.L., “Process Modeling, Simulation and control for Chemical Engineers”, McGraw
Hill, 2nd Edition, 2013.
2. Bailey J.A and Ollis D.F., “Biochemical Engineering Fundamentals”, McGraw Hill (New
York), 2nd Edition, 2010.
3. T.K.Ghose., “Bioprocess Computations in Biotechnology-Vol.I”, Ellis Horwood Ltd. 1989

REFERENCES:
1. Perry R H ,“Perry's Chemical Engineers' Handbook”, McGraw-Hill, 8th Edition, 2008
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CO / PO Mapping CO/PSO Mapping
(3/2/1 indicates strength of correlation) 3-Strong, 2 — Medium, 1 — Weak
COs Programme Outcomes (POs) PSOs
PO |PO | PO | PO |PO|PO|PO|PO|PO|PO|PO|PO PSO1 PSO | PSO | PSO
1 2 3 4 5 6 7 8 1 9 |10 11 | 12 2 3 4
CcCo1| 3 3 2 1 - 1 - 2 2 2 3 3 3 1
Co2| 3 |3 3 2 1 3 2 1 - 1 2 3 3
Co3| 3 3 2 2 2 - - - 1 1 1 2 2 3 2 -
co4 | 2 3 3 3 2 1 3 1 2 2 1 1 3 1 3 1
CO5| 3 2 3 2 2 3 3 3 2 1 2 2 3 3 3 3
CO6 3 3 3 3 2 1 3 - 3 1 3 3 3 3 3 2
BI13004 MATLAB PROGRAMMING LTPC
3003

COURSE OBJECTIVE:

1. To impart knowledge on matlab installation, configuration and basic syntax.

2. To introduce them to various matrix, vector, data and string operations, functions and advanced
matlab operations for multivariate data analysis, modelling, optimization tool

3.To understand the applications of Matlab for various biological data analysis

UNIT | FUNDAMENTALS 9
Matlab Local Environment Setup, Different window interface: script, and command prompt; working
directory, Variables, Naming Variables, Workspace variables, clearing variables, and command
windows, output formats, Creating Vectors - Creating Matrices. Basic structure of matlab scripts,
main function

UNITI MATLAB COMMANDS 9
Commands for Managing a Session - Commands for Working with the System-Input and Output
Commands (on screen input output for text, numeric data), data import from txt, xIs, website data,
exporting data into txt file, structure, Vector, Matrix and Array creation, manipulation, searching,
arithmetic operation, statistical summary, Cell array, M-Files Creating and Running Script File.
Data input and output to and from matlab script, environment.

UNIT Il DATA TYPES, OPERATORS 9
Data Types Available in MATLAB (Cell, character, date time, floating-point, integer, logical, string,
structure, table, timetable) Data Type Conversion - Determination of Data Types, storing data into
cell and extracting from cell, Operators, Arithmetic, relational, and logical operators, Data structure,
Table operation

UNIT IV CONTROL STRUCTURES 9
Control structures - Decision Making, Loops and conditional Statements, ‘for’, ‘if else’, ‘while’
Switch Case. String comparison, terminating control structure: Continue, pause, break, return

UNIT V MATLAB FOR BIOLOGICAL APPLICATIONS 9
Processing biological sequences with MATLAB-— Sequence acquisition, Operations on nucleotide
sequences, Joining sequences, Restriction site detection, Information retrieval from biological
databases.
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Application example: detect cancer using mass spectrometry data on protein profiles using ANN,
Accessing

NCBI Data from the MATLAB® Workspace, Exploring Primer Design,
https://in.mathworks.com/solutions/biological-sciences/genomics.html

TOTAL: 45 PERIODS
COURSE OUTCOME:
1. Identify installation, configuration and environmental setup of Matlab.
2. Demonstrate the usage of basic syntax and structure of Matlab
3. Apply knowledge of data types, operators and control structures to pseudocode
4. Analyze script functionality and offer improved performance in structure
5. Appraise structural validity, reproducibility of used Matlab functions
6. Formulate biological applications in areas such as sequence processing, sequence analysis.

TEXT BOOKS:

1. Brian R. Hunt, Ronald L. Lipsman, Jonathan M. Rosenberg “A Guide to MATLAB” Cambridge
University Press, 2014

2. Timmy Siauw, Alexandre M. Bayen “An Introduction to MATLAB Programming and Numerical
Methods for Engineers” Academic Press, Elsevier, 2015

3. Amos Gilat “Matlab an introduction with applications” 6th Edition, Wiley, 2016.

REFERENCES BOOKS:

1. Stephen J. Chapman, “Essentials of MATLAB Programming”, CL Engineering, Second Edition,
2008.

2. William J. Palm 1ll, “Introduction to MATLAB for Engineers”, McGraw-Hill Education, 2010.

3. Rafael E. Banchs, “Text Mining with MATLAB?”, Springer, 2012.

PY3391 HUMAN ANATOMY AND PHYSIOLOGY LTPC
3003
OBJECTIVES:

e To explain the gross morphology, structure and functions of various organs of the human

body and describe the various homeostatic mechanism and their imbalance.

UNIT | HEMOPOIETIC SYSTEM 9
Composition and functions of blood, Hemopoiesis, blood components, blood groups, clotting
factors and mechanism of coagulation, platelets.

UNIT Il CARDIOVASCULAR SYSTEM 9
Anatomy and function of the heart, circulation: pulmonary, coronary, and systematic circulation;
electrocardiogram (ECG), cardiac cycle and heart sounds, blood pressure - its maintenance and
regulation.

UNIT I RESPIRATORY SYSTEM 9
Anatomy of respiratory organs and functions, mechanism/physiology of respiration and regulation
of respiration, transport of respiratory gases, respiratory volumes and capacities.

UNIT IV NERVOUS SYSTEM 9
Classification of the nervous system, anatomy, physiology, and functional areas of the cerebrum,
cerebellum, midbrain, thalamus, hypothalamus and basal ganglia, spinal cord: structure and
reflexes.

UNIT V ENDOCRINE SYSTEM 9
Classification of hormones, mechanism of hormone action, structure and functions of pituitary
gland, thyroid gland, parathyroid gland, adrenal glands, pancreas, pineal gland, thymus.

TOTAL 45 PERIODS
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https://in.mathworks.com/solutions/biological-sciences/genomics.html

COURSE OUTCOMES:
At the end of the course, the students will be able to

1. Acquire the gross histology, structure and functions of various organs of the human body

2. Implement the physiological tests and appreciate the interlinked mechanisms in the
maintenance of normal functioning of human body

3. Perform basic physiological and pharmacological experiments and to record and interpret
the results for its clinical significance.

4. Demonstrate laboratory procedures used to examine anatomical structures and evaluate
physiological functions of each organ system

5. Interpret graphs of anatomical and physiological data.

6. Apply the methods to evaluate the potency of drugs, toxicity of drugs in animal models.

TEXTBOOKS

1. Essentials of Medical Physiology by K. Sembulingam and P. Sembulingam. Jaypee brothers
medical publishers, New Delhi.

2. Human Physiology (vol 1 and 2) by Dr. C.C. Chatterrjee, Academic Publishers Kolkata.

REFERENCE BOOKS

1. Anatomy and Physiology in Health and lliness by Kathleen J.W. Wilson, Churchill Livingstone,
New York.

2. Vander’'s Human Physiology: The Mechanisms of Body Function, Eric Widmaier, Hershel Raff,
Kevin Strang, 2015, Edition:14, Publisher: McGraw-Hill

3. Hole's human anatomy & physiology David Shier, Ricki Lewis, Jackie Butler Year: 2019,
Edition: Fifteenth, Publisher: Mcgraw hill Education

4. Germann, W.J., Stanfield, C.L. (eds.) (2002) Principles of Human Physiology, Pearson
Education, Inc./ Benjamin Cummings, San Francisco, CA.

5. Guyton AC and Hall JE (eds.) (2000) Textbook of Medical Physiology, 10th edition. W.B.
Saunders Co., Philadelphia, PA.

6. Tortora, G.J. and Grabowski, S.R. (eds.) (2000) Principles of Anatomy and Physiology, 9th
edition. John Wiley & Sons, Inc., New York, NY.

7. Anatomy and Physiology 2e J. Gordon Betts, Tyler, Texas Kelly A. Young, Long Beach,

California James A Wise, Hampton, Virginia Copyright Year: 2021

COURSE ARTICULATION MATRIX

ProgrammeOutcomes(PO) Programme specific
outcomes (PSO)
Course | PO | PO2 | PO | PO | PO | PO6 | PO | PO | PO |PO1 | PO |PO1 |PS |PS |PS |PS
outcome 1 3 4 5 7 8 9 0 11 2 |01 |02 |03 |04
co1 3 2 1 2 3 2
COo2 3 3 2 3 3 2
Cco3 3 3 2 3 3
Co4 3 3 3 2 3
COo5 3 2 2 3 2
COo6 3 3 3 1 2 3
pverege gl 3 | 3|3 22| - |24 1| 2| 1 |- |3 |[?%] 32520
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B13005 PATHOLOGY AND MICROBIOLOGY LTPC

3003

COURSE OBJECTIVES:

1. To learn the medical aspects of bacteriology, virology, mycology and parasitology along with
concepts of symptoms, pathogenesis, transmission, prophylaxis and control

2. To understand how disease processes affect physiological function of the host

3. To analyze how disease processes can result in specific clinical signs and symptoms

UNIT | GENERAL PATHOLOGY 9
Cellular adaptation- atrophy, hypertrophy; Cell Injury- necrosis and apoptosis; Inflammation and
repair (Healing); Thrombosis and embolism, Oedema, Haemorrhage, Shock, Infarction,
Amyloidosis, Hyperlipidaemia and lipidosis, Neoplasia: Benign and Malignant; Carcinoma and
Sarcoma. Tumor immunology. Laboratory diagnosis: Cytology, Biopsy, Tumor markers, Immunity:
innate and specific immunity

UNIT Il SYSTEMIC PATHOLOGY 9
General overview of the diseases: Cardiovascular system, Kidney and lower urinary tract, Male
reproductive system and prostate, Female genitalia and breast, Eye, ENT and neck, Respiratory
system,Gastro Intestinal System, Skin and soft tissue

UNIT I BACTERIAL DISEASES 9
Normal microflora (microbiome) of human body and its role — Skin, mouth and respiratory tract,
intestinal tract, urogenital tract; Pathogenesis and virulence factors - Koch’s postulates, Adherence
and invasion, Toxins, Enzymes- Clostridium spp., Staphylococcal infections, E. coli, Helicobacter
pylori, Mycobacterium spp. Antibacterial chemotherapy (with few examples of antibiotics) -
antimicrobial activity in vitro

UNIT IV VIRAL, FUNGAL AND PROTOZOAN INFECTIONS 9
Viral Pathogenesis - Routes of entry, Viral spread (local and systemic infection); Dengue, Influenza
virus Swine flu, HIV/AIDS; Emerging viral diseases — Ebola, Chikungunya; Fungal infections:
Types of Mycoses (with specific example of causative fungi) — Superficial, Cutaneous, Sub-
cutaneous; Endemic and Opportunistic; Mycotoxins- Aflatoxins; Protozoan diseases - Amoebiasis,
Infection by Helminths — Nematodes

UNIT V COLLECTION AND TRANSPORTATION OF SPECIMEN 9
General Principles, Containers, Rejection, Samples- Urine, Faeces, Sputum, Pus, Swab; Care and
Handling of Laboratory Animals- Fluid, Diet, Cleanliness, Cages, ventilation, Temperature,
Humidity; Disposal of Laboratory/Hospital Waste- Non-infectious waste, Infected sharp waste
disposal, infected non-sharp waste disposal.
TOTAL:45 PERIODS
COURSE OUTCOMES:
The students will be able to
1. Recognize the basic elements concerning cell injury and death, tumors and the mechanisms of
response to tissue injury
2. Compare different clinical manifestations of different types of pathogens
3. Compare and contrast experimental approaches with their advantages/disadvantages of each
approach for specific pathogens.
4. Adapt the physical and chemical methods to control the growth of microbes
5. Evaluate immunopathology, oncology, general and organ-specific pathophysiology
6. Critically analyse the standards of practice of medical laboratory science in clinical/research
microbiology laboratories including laboratory safety standards
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TEXTBOOKS:

1. KC Carroll, SA Morse, T Mietzner, S Miller. (2016), Jawetz, Melnick and Adelbergs’s Medical
Microbiology, 27th edition, McGraw Hill.

2.V Kumar, AK. Abbas and JC Aster, (2015), Robbins & Cotran Pathologic Basis of Disease, 9th
Edition, Elsevier.

3. Ramzi S Cotran, Vinay Kumar and Stanley L Robbins, “Pathologic Basis of Diseases”, 7th
edition,WB Saunders Co. 2010.

REFERENCE BOOKS:

1. Dubey RC and Maheswari DK. “A Text Book of Microbiology” Chand & Company Ltd, 2014.
1. Prescott, Harley and Klein, “Microbiology”, 8th edition, McGraw Hill, 2013.

2. Underwood JCE: General and Systematic Pathology Churchill Livingstone, 5rd edition, 2010
3. Ananthanarayanan and Panicker, “Microbiology” Orient blackswan, 2015

B13006 MOLECULAR FORENSICS
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COURSE OBJECTIVES:

1. Provide knowledge in the field of forensic science and crime scene investigations.

2. To ensure students gain knowledge about the recovery of human remains.

3. Impart technical skills to know the procedures involved in the identification of the criminals using
molecular tools

UNIT I INTRODUCTION TO FORENSIC SCIENCE 9
Introduction to crime laboratories, Responsibilities of the forensic scientist, Securing and Searching
the Crime Scene, Recording and collection of crime scene evidence, Document examination,
Ethics and Integrity

UNIT I DISCOVERY AND RECOVERY OF HUMAN REMAINS 9
History of Forensic Genetics, Biological sample collections, The Autopsy and handling of a Dead
Body, The Stages and factors of decomposition, Determining the Age and Provenance of
Remains, Asphyxia, Gunshot Wounds, Bite Marks

UNIT I PATTERN ANALYSIS 9
Human Tissues, Body Fluids and Waste Products, Fingerprints, Hair, Teeth, Blood, Detecting the
Presence of Blood, Bloodstain Pattern Analysis , Forensic anthropology, Paleontology, Toxicology

UNIT IV METHODS OF IDENTIFICATION 9
Methods used in forensic for human identification: Autosomal STR Profiling, Analysis of Y
chromosome, Analysis of Mitochondrial DNA, Autosomal single-nucleotide polymorphisms (SNP)
typing, Biomarkers in forensic identification, Polymorphic Enzymes, DNA Finger Printing- RFLP.

UNIT V SEQUENCING METHODS IN FORENSICS 9

PCR directed Y chromosome sequences, PCR Amelogenein Gene, Next generation Sequencing

Case studies of Royal Romanov Family, Study of Kinship by DNA Profiling, Paternity disputes,

lllegal hunting case identification using Molecular markers; detection of narcotics in body fluids.
TOTAL:45 PERIODS

COURSE OUTCOMES:

1. Explain the steps involved in forensic investigation

2. ldentify the methods involved in the collection of biological samples for molecular analysis

3. Interpret the results of molecular techniques for the identification of the criminals and the victims

4. Appraise the knowledge in paleo biology and anthropology and its importance in Forensics

5. Design experiments in molecular techniques and implementation in forensic science

6. Analyze forensic case studies
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TEXT BOOKS:

1. Lincoln PJ & Thomson J, “Forensic DNA Profiling Protocols”, Humana Press. 2011.

2. Sandy B. Primrose, Richard Twyman “Principles of Gene Manipulation and Genomics” Backwell
Scientific Publications 2010

REFERENCES BOOKS:
1. Rudin N & Inman K. “An Introduction to Forensic DNA Analysis”, 2nd Ed. CRC Press. 2002.
2. Brown T.A, Gene Cloning and DNA Analysis, 6th Edition, Blackwell Publishing Ltd 2010

B13007 METABOLIC ENGINEERING LTPC

3003

COURSE OBJECTIVES:

1. To develop skills of the students in the area of metabolic engineering to alter the existing
metabolic pathway

2. To impart basic knowledge in the field of synthetic biology

3. To learn advanced molecular techniques in order to enhance the product yield

UNIT | CELL METABOLIC ENGINEERING, METABOLIC PATHWAYS 9
Improvement of cellular properties, altering transport of nutrients including carbon and nitrogen;
Methods for metabolic characterization: Genome, Transcriptome, Proteome. Feedback control
systems, alteration of feedback regulation for enhanced production of primary metabolites:
glutamic acid, Mutants which do not produce feedback inhibitors or repressors- Auxotrophslysine,
purine nucleotides; trophophase- idiophase relationship; secondary metabolites- Antibiotics,
Mycotoxins

UNIT Il MANIPULATION OF METABOLIC PATHWAYS 9
Pathway manipulation strategies for overproduction of various metabolites, examples of ethanol
overproduction, overproduction of intermediates in main glycolytic pathway and TCA cycle like
pyruvate, succinate; Tools for multiple genomic modifications examples- TALENS CRISPR-Cas
systems as well as traditional systems of gene knock ins and knock outs and promoter
engineering.

UNIT I METABOLIC FLUX ANALYSIS 9

Metabolic flux analysis; Building stoichiometric matrix; Steady state and pseudo steady state
assumptions; Methods for experimental determination of metabolic fluxes by isotope labeling
metabolic fluxes using various separation-analytical techniques; GC-MS for metabolic flux analysis

UNIT IV BASICS OF SYNTHETIC BIOLOGY 9
Synthetic biology - definitions and concepts. History and evolution of synthetic biology and
engineering perspectives. Natural vs Engineering systems. Tools of synthetic biology -Key
enabling technologies in synthetic biology. BioBricks - Definition of a BioBrick

UNIT V APPLICATIONS OF METABOLIC ENGINEERING AND SYNTHETIC BIOLOGY 9
Product over production examples: amino acids, By-product minimization of acetate in recombinant
E. coli, Extension of substrate utilization range for organisms such as S. cerevisae for ethanol
production; Application of synthetic biology with a case study.

TOTAL:45 PERIODS
COURSE OUTCOMES:
. Comprehend modern biology with engineering principles
. Recall the basic principles and regulation of metabolic pathways
. Construct suitable metabolic flux models using available metabolic engineering tools
. Identify the appropriate host and/or metabolic pathways to produce a desired product
. Compare the potential metabolic engineering strategies using quantitative metabolic modelling
. Apply the concept of synthetic biology in interdisciplinary research

OOk, WNPEF
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TEXTBOOKS:

1. Gregory N. Stephanopoulos, Aristos A. Aristidou & Jens Nielsen, “Metabolic Engineering:
Principles and Methodologies”, Academic Press, An Imprint of Elsevier India Pvt. Ltd., 1st
edition, 1998.

2. Cortassa S., Aon M.A., Iglesias A.A. and Llyod D., “An Introduction to Metabolic and
Cellular Engineering”, World Scientific Publishing Co. Pte. Ltd, 2002.

3. Smolke, C.S. (2010) Metabolic Pathway Engineering Handbook: Fundamentals. 1st ed. New
York: CRC Press.

REFERENCE BOOKS:
1. Freemont, P.S and Kitney, R.l. (2012). Synthetic Biology — a Primer. World Scientific Publishing
Co pvt Ltd
2. Peter F. Stanbury, Stephen J. Hall & A. Whitaker, “Principles of Fermentation Technology”,
Butterworth — Heinemann An Imprint of Elsevier India Pvt. Ltd., 3rd edition, 2016
3. Crueger W. and Crueger A., “A Text Book of Industrial Microbiology”, Panima Publishing
Corporation, 2005
4. Cheng Q. “Microbial Metabolic Engineering: Methods and Protocols”, Humana Press, First
Edition (2011).
5. Lehninger, A. L, Nelson D. L and Cox, M. M, “Principles of Biochemistry”, Freeman Publishers,
New York, Seventh edition, 2017

B13008 NANOBIOTECHNOLOGY
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COURSE OBJECTIVE

1. To introduce the concepts and fundamentals of nanotechnology

2. To understand the synthesis and characterization of hanomaterials and their application in
biomedical fields

3. To identify the risk assessments involved nanomaterials in biological application and the impact
on environment.

UNIT | NANOBIOMATERIALS 9
DNA and Protein based Nano structures. Biomaterial nanocircuitry; Protein based nanocircuitry;
Neurons for network formation. DNA nanostructures for mechanics and computing and DNA based
computation; DNA based nanomechanical devices. Function and application of DNA based
nanostructures. Bionanomaterials in Nature: Lotus leaf as a model self cleansing system. Gecko
foot as a case study for biological generation of adhesive forces. Diatoms as an example for silicon
biomineralization. Mussel inspired nanofiber for tissue engineering. Biomechanical strength
properties of Spider silk

UNITII MICRO & NANO ELECTROMECHANICAL SYSTEMS AND MICROFLUIDICS 9
BioMEMS/BioNEMS: Types of transducers: mechanical, electrical, electronic, magnetic and
chemical transducers. Nano sensors: Types: Electronic nose and electronic tongue, magnetic
nanosensors. mechanical nanosensors: Cantilever Nanosensors, Microfludics: Laminar flow,
Hagen-Peouiselleequation, basic fluid ideas, Special considerations of flow in small channels,
micro mixing, microvalves&micropumps, Body on a chip and lab on a chip.

UNIT Il NANOSENSORS 9
Nanofabricated devices to separate and interrogate DNA, Interrogation of immune and neuronal
cell activities through micro- and nanotechnology based tools and devices. Types of Nanosensors
and their applications. Electromagnetic nanosensors: Electronic nose and electronic tongue,
Magnetic nanosensors. Mechanical nanosensors: Cantilever Nanosensors, NanoBiosensors:
NanoBiosensors in modern medicine
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UNIT IV MEDICAL NANO BIOTECHNOLOGY 9
Nanomaterials in Diagnostics, therapeutics, drug delivery, Nano Surgery and Tissue Engineering.
Drug Delivery Applications, Bioavailability, Sustained and targeted release. Benefits of Nano drug
delivery system. Use of Microneedles and nanoparticles for targeted and highly controlled drug
delivery. Nano robots in drug delivery and cleaning system. Design of nanoparticles for oral
delivery of peptide drugs. Nanotoxicity assessment: In-vitro laboratory tests on the interaction of
nanoparticles with cells.

UNIT V NANO SAFETY ISSUES 9

Nanotoxicology: Toxicology health effects caused by Nanoparticles, Ethics, Challenges and

Future.

TOTAL:45 PERIODS

COURSE OUTCOME

The students will be able to

1. Understand the basic principles of nanotechnology

2. Understanding the application of various techniques characterization and interpreting the
properties of nanomaterials as per required application.

3. Understand and apply the knowledge of nanomaterials and nanobiomaterials to enable health
sector advancements.

4. Design devices and systems for various biological applications.

5. Conceptualize the design and development aspects in the domains like NEMS/BIOMEMS

6. Enlighten with comprehensive knowledge of toxicity associated with nanomaterials and Optimize
the synthesis for better biocompatibility of Nanomaterials

TEXT BOOKS

1. Vo-Dinh T, editor. Nanotechnology in biology and medicine: methods, devices, and applications.
CRC Press; 2017.

2. Binns C. Introduction to nanoscience and nanotechnology. John Wiley & Sons; 2010.

3. Rosenthal SJ, Wright DW, editors. Nanobiotechnology protocols. Totowa: Humana Press; 2005.

4. Wilson M, Kannangara K, Smith G, Simmons M, Raguse B. Nanotechnology: basic science and
emerging technologies. CRC press; 2002.

REFERENCE BOOKS

1. Nanotechnology in Biology and Medicine: Methods, Devices, and Applications. R.S. Greco,
F.B.Prinz and R.L.Smith, Nanoscale Technology in Biological Systems, CRC press, 2005.

2. B. Bhushan , Springer Handbook of Nanotechnology: Volume 1&2, Springer-Verlag. Second
ed., 2007.

3. Sandra J Rosethal, David W Wright, Nanobiotechnology Protocols, Series Methods in Molecular
Biology, 2005.

4. Christof M. Neimeyer, Chad.A.Mirkin (eds.,) Nanobiotechnology Il: More Concepts, and
Applications, Wiley VCH Weinheim (2007).
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B13009 STEM CELL THERAPEUTICS LTPC
3003

COURSE OBJECTIVES:

1. The history and future of the emerging field of Stem Cell Therapy

2. The impact of Stem Cell therapy in health care system.

3. The impact of Stem Cell Therapy in Human civilization.

UNIT | CULTURING CELLS, STEM CELL-TYPES 9

Overview of Stem Cells. Introduction to Cell Culture, Pros & Cons of Cell culture, Primary and
Secondary cultures, Aseptic Technique and Cell culture Lab equipments& etiquette. Types of
Stems Cells, Embryonic stem cells, Pluripotent Stem Cells, Adult Stem cells, Induced Pluripotent
Stem Cells, Transit amplifying cells, Symmetry during cell division in Stem cells.

UNIT Il LOCATION, NATURE & CULTURING OF STEM CELLS 9
Stem Cell Niche, Isolation of Stem Cells, & Growth factors, chord cells, Derivation & differentiation
of ES Cells, Derivation & differentiation of Pluripotent Cells Induced Pluripotent cell-Methods &
Genetic & epigenetic reprogramming. Transdifferentiating, FACS

UNIT I APPLICATIONS OF STEM CELL TECHNOLOGY 9
Application of stem cells in disorders of nervous system, Stem cells of the skin- Wound healing &
cosmetics, Application of Stem cells in Cancer, Application of stem cells in autoimmune disorders.

UNIT IV 9
Stem cell in tissue engineering & Regenerative medicine Scaffolds, types & topology and effect on
tissues, Tissue regeneration and angiogenesis Organoids and organ generation, Organ on Chip,
Body on Chip

UNIT V ETHICAL IMPLICATIONS OF STEM CELL THERAPEUTICS. 9
Benefits, Problems and perspectives of stem cell therapy. Beginning of human life, legal, scientific,
ethical, Religio-spiritual explanations. Treating infertility, multiple parents, Somatic Cell Nuclear
Transfer & Human cloning, Extinction prevention, Stem cells and meat production, Alternatives to
stem cells. Deeper concerns in stem cell technology- Ageing longevity, Immortality.

TOTAL:45 PERIODS
COURSE OUTCOME:
The students will be able to
1. Understand the basic concepts in culturing animal and mammalian cells
2. Understand the aspects of cellular ageing
3. Understand the types of Stem cells, their development and function.
4. Learn the various methods to isolate and culture Stem cells
5. Learn the various therapeutic applications of stem cells
6.Appreciate the bigger picture of Stem Cell Technology and their impact of society and

civilization.

TEXT BOOK:
1. Robert Lanza, Handbook of Stem Cells edited by Anthony Atala,. (Vol-1) Second edition.
Academic press, 2013.

REFERENCE BOOKS:

1. Paul Knoepfler, Stem Cells - An Insider's Guide, 30 July 2013.

2. Robert Lanza and Anthony Atala, Essentials of Stem Cell Biology, Second Edition, Academic
Press, 2013.

3. Satish Totey and Kaushik D. Deb, Stem Cell Technologies: Basics and Applications, 16 March
2010.

4. Warburton David, Stem Cells, Tissue Engineering an Regenerative Medicine, 1st Edition, 15
December 2014
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B13010 MOLECULAR MEDICINE AND DIAGNOSTICS LTPC
3003

COURSE OBJECTIVES:

1. Learn to self-reliantly analyze and understand research results and technologies.

2. Learn techniques for emerging novel molecular diagnostics and therapies.

3. Be able to study applications in healthcare, research and industry.

UNIT | INTRODUCTION TO MOLECULAR MEDICINE, NANOMEDICINE 9

Extracellular and intracellular signaling systems. Methods of DNA analysis and gene technology.
Nanomedicine - Overview. ldentification of genes and variants in the genome and gene mapping.

UNIT Il MOLECULAR AND MEDICAL MICROBIOLOGY 9
Molecular methods for detection and characterization of microorganisms, Primer and probe design.
Databases - Molecular genetic assays, genotypic assays for molecular epidemiology.

UNIT I CELL IMAGING AND BIOBANKING 9
Cell Imaging: Preparation and microscopy of biological specimens, tissue and cell morphology.
Biobanks: classifications, common and distinctive features of the different types of biobanks.
National regulations, international conventions, use of human biological materials and personal
data, Research biobanks, Ethical aspects, role of Research Ethics Committees, consent for
biobanking, alternatives to consent, Logistics and quality management, quality assurance and
guality control of collection, storage, retrieval and use of samples, Role of biobanks in health
surveys like HUNT, Mother-Child etc.,

UNIT IV INTRODUCTION TO MOLECULAR DIAGNOSTICS 9
Introduction and History of diagnostics, Diseases- infectious, physiological and metabolic errors,
genetic basis of diseases, inherited diseases. Infection — mode of transmission in infections,
factors predisposing to microbial pathogenicity, types of infectious diseases- bacterial, viral, fungal,
protozoans and other parasites. - Philosophy and general approach to clinical specimens, Sample
collection- method of collection, transport and processing of samples, Interpretation of results,
Normal microbial flora of the human body, Host -Parasite relationships.

UNIT V DIAGNOSTIC TESTS AND DISEASES 9

Duchenne muscular Dystrophy (Creatine phosphokinase-CPK), Amino acid deficiency - PKU

(phenylketonuria) — Inborn error, G6PD deficiency syndrome (G6PD), Sickle cell anemia, PCR

diagnosis of Tuberculosis, Prenatal screening of Cystic Fibrosis. Endocrine disorders related to

thyroid and reproduction (TSH, T3, T4, Estradiol, Testosterone, LH, FSH). Pyrosequencing. Lab on

a Chip. Personalized Medicine - Pharmacogenomics.

TOTAL:45 PERIODS

COURSE OUTCOME:

The students will be able to

1. Recognize molecular mechanisms in development of disease

2. Predict the use of molecular genetic methods in the detection, identification and quantification of
different microorganisms.

3. Apply the principles of molecular diagnostics and advantages/limitations of its applications

4. Develop technological integration of chemistry, physics and molecular biology for use in

bioanalysis relevant for biomedical research and diagnostics.

5. Design advanced study in the theoretical and practical aspects of the genetic basis and
diagnosis of disease from both human and pathogen perspectives.

6. Appraise the knowledge of molecular testing to the most commonly performed applications in
the clinical laboratory such as: nucleic acid extraction, resolution and detection, analysis and
characterization of nucleic acids and proteins, nucleic acid amplification and DNA sequencing

TEXT BOOKS

1. Textbook of Molecular medicine, Jones and Bartlett Publishers, 2008

2. Jawetz, Melnick, &Adelberg’s Medical Microbiology (2004), Geo F. Brooks, Stephen A. Morse,
Janet S. Butel.
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REFERENCE BOOKS

1. Principles of Biochemistry (Lehinger) (5th edition), MM Cox and DL Nelson, CBS Publishers,
2013.

2. Molecular Cell Biology: Darnell J, Lodish H and Baltimore D, 5th Edition, 2003.

3. Principles of Immunology and Immunodiagnostics: Ralph Michael Aloisi. Lippincott Williams and
Wilkins, 1988.

4. Genomes (3rd edition) TA Brown, Garland Science Publishing, 2006

CBT372 CANCER BIOLOGY LTPC
3003

COURSE OBJECTIVES:

The goal of this course is to enable the students to

Understand the basics of cancer and cancerous cells

Discuss the significance of carcinogenesis in the development of cancer

Interpret the role of oncogenes and their growth factors

Make understanding on process of cancer metastasis and their dysregulation factors

Gain knowledge on the advancement in cancer treatment

Design the novel drugs to treat cancer or to reduce the effect of carcinogenesis

UNIT | FUNDAMENTALS OF CANCER BIOLOGY 9
Introduction, historical perspective, classification carcinogenesis, cancer initiation, promotion &
progression, pathways of spread- Epidemology Regulation of cell cycle, mutations that cause
changes in signal molecules, effects on receptor, signal switches, tumour suppressor genes,
modulation of cell cycle in cancer, different forms of cancers, diet and cancer. Cancer screening
and early detection, Detection using biochemical assays, tumor markers, molecular tools for early
diagnosis of cancer.

UNIT Il PRINCIPLES OF CARCINOGENESIS 9
Theory of carcinogenesis, Chemical carcinogenesis, metabolism of carcinogenesis, principles of
Physical carcinogenesis, x-ray radiation-mechanisms of radiation carcinogenesis.

UNIT 1 MOLECULAR BIOLOGY OF CANCER 9
DNA repair defects and genomic instability in cancer cells. Signal targets and cancer, activation of
kinases; Oncogenes, identification & retroviruses. Detection of oncogenes & proto oncogene
activity. Growth factors related to transformation. Telomerase.

UNIT IV CANCER METASTASIS 9
Clinical significances of invasion, Molecular genetic of metastasis development, stromal
microenvironment and carcinogenesis, dysregulation of cancer, associated genes Clinical
significances of invasion, heterogeneity of metastatic phenotype, metastatic cascade, basement
membrane disruption, three step theory of invasion, proteinases and tumour cell invasion.

UNIT V ADVANCES IN CANCER THERAPY 9
Different forms of therapy, chemotherapy, radiation therapy, detection of cancers, prediction of
aggressiveness of cancer, advances in cancer detection. Use of signal targets towards therapy of
cancer; Gene therapy. Recent technology to detect cancer diseases and advanced technology to
cure cancer diseases. Targeted drug delivery methods to cure cancer.
TOTAL: 45 PERIODS

COURSE OUTCOMES (CO):

e Explain the development and proliferation of cancer with specific causes

e Describe the influence of carcinogenesis in the cancer development

¢ Identify the pathways and therapeutic targets of cancer
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¢ OQutline the steps involved in metastasis and tumour cell invasion
o Develop novel drugs and technologies for the treatment of cancer
e Summarize the microenvironment of cancer cells and their attack on immune cells

TEXT BOOKS:

1. Weinberg, R.A. “The Biology of Cancer” Garland Science, 2007

2. McDonald, F etal., “ Molecular Biology of Cancer” lind Edition. Taylor & Francis, 2004.

3. Pezzella, F., Tavassoli, M., & Kerr, D. J. (Eds.). (2019). Oxford textbook of cancer biology.
Oxford University Press.

4. Pelengaris, S., & Khan, M. (Eds.). (2013). The molecular biology of cancer: A bridge from bench

to bedside.
5. Hejmadi, M. (2014). Introduction to cancer biology. Bookboon.

REFERENCES:

1. King, Roger J.B. “Cancer Biology” Addison Wesley Longman, 1996.

2. Ruddon, Raymond W. “ Cancer Biology” Ilird Edition . Oxford University Press, 1995

3. Margaret A. Knowles, Peter J Selby, An Introduction to Cellular and Molecular Biology of
Cancer, 4th Edition, Oxford Medical Publication, 1991.
4.https://oncouasd.files.wordpress.com/2014/09/cancer-principles-and-practice-of- oncology-6e.pdf
5.https://archive.org/details/biologyofcanceraO0burc.
6.http://csbl.bmb.uga.edu/mirrors/JLU/DragonStar2017/download/introduction-to- cancer-

biology.pdf

CO / PO Mapping CO/PSO Mapping
(3/2/1 indicates strength of correlation) 3-Strong, 2 — Medium, 1 — Weak
COs Programme Outcomes (POs) PSOs
PO | PO |PO | PO |PO|PO|PO|PO|PO|PO|PO|PO PSO1 PSO | PSO | PSO
1 2 3 4 5 6 7 8 9 | 10 | 11 | 12 2 3 4
Co1 2 - 3 - 3 - 1 - 2 - 2 1 1 - - 3
CO 2 3 1 2 1 3 - 1 - 3 - 2 2 2 - - 2
CO3 2 2 2 - 2 1 2 - 2 - 1 2 3 3 - -
Co4 2 2 2 - 2 - 2 - - - 1 2 2 - - -
CO5 | 3 3 3 3 3 2 1 2 3 - 3 3 3 3 1 3
CO6 2 2 3 2 2 - 2 2 3 - 2 2 2 2 1 3
2 2 3 2 3 2 2 2 3 - 2 2 2 3 1 3
BI3011 PHARMACEUTICAL BIOTECHNOLOGY LTPC
3003

COURSE OBJECTIVES:

To improve knowledge on
1. To provide the student well versed with recent advances in the field of Pharmaceutical

Biotechnology.
2. To make foundation for understanding the various events at molecular level, keeping a balance

between health and disease.
3. To enabling the student to gain in-depth knowledge in fundamental and applied aspects of

Microbiology and Immunology.

UNIT | BIOTECHNOLOGY WITH REFERENCE TO PHARMACEUTICAL SCIENCES 9
Introduction to Biotechnology with reference to Pharmaceutical Sciences, Biosensors- Working and
applications of biosensors in Pharmaceutical Industries. Brief introduction to Protein Engineering.
Use of microbes in industry. Production of Enzymes- General consideration — Amylase, Catalase,

Peroxidase, Lipase, Protease, Penicillin’s.
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https://archive.org/details/biologyofcancera00burc
http://csbl.bmb.uga.edu/mirrors/JLU/DragonStar2017/download/introduction-to-

UNITII GENETIC ENGINEERING 9
Basic principles of genetic engineering. Study of cloning vectors, restriction endonucleases and
DNA ligase. Recombinant DNA technology. Application of genetic engineering in medicine.
Application of rDNA technology and genetic engineering in the products: Interferon b) Vaccines-
hepatitis- B ¢) Hormones- Insulin. Nanodrops, Gene expression analysis.

UNIT I PHARMACEUTICAL IMMUNOLOGY 9
Structure of Immunoglobulin’s, Structure and Function of MHC. Hypersensitivity reactions, Immune
stimulation and Immune suppressions. General method of the preparation of bacterial vaccines,
toxoids,viral vaccine, antitoxins, serum-immune blood derivatives and other products relative to
immunity. Storage conditions and stability of official vaccines. Hybridoma technology- Production,
Purification and Applications

UNIT IV IMMUNOLOGICAL TECHNIQUES AND ANALYSIS 9
Immunoblotting techniques- ELISA, Western blotting, Southern blotting. Genetic organization of
Eukaryotes and Prokaryotes. Microbial genetics including transformation, transduction,
conjugation,plasmids and transposons. Introduction to Microbial biotransformation and
applications.

UNIT V GENE MUTATION AND FERMENTATION 9
Mutation. Types of mutation/mutants. Fermentation methods and general requirements, study of
media, equipments, sterilization methods, aeration process, stirring. Large scale production
fermenter design and its various controls. Study of the production of — penicillin, citric acid, Vitamin
B12, Glutamic acid, Griseofulvin.

TOTAL: 45 PERIODS
COURSE OUTCOME:
The students will be able to
1. Will be familiar with resources, of DNA based vaccine delivery systems.
2. Will be able to analyze Screening, isolation, characterization and scale-up of microbial products
(enzymes, antibiotics and other secondary metabolites) from microorganisms of commercial
interest and its pharmacological evaluation.
3. Will be able to Microbial synthesis of nanopatrticles: Biosynthesis, isolation and characterization.
4. Will develop skills in molecular signalling pathways in pathogenesis and therapy.
5. Will be familiar in Immunoproliferators: Isolation, characterization and evaluation of cytokine
like molecules from microbial source.
6. Will be familiar with the Peptide therapeutics: Design, evaluation and formulation of peptides for
therapeutics.

TEXT BOOKS

1. Gene transfer and expression protocols — methods in Molecular Biology, Vol. VII, Edit E.T.
Murray.

2. Therapeutic Peptides and Proteins; Formulation, processing and delivery systems: Ajay K
Banga.

3. Immobilisation of cells and enzymes: Hosevear kennady Cabral & Bicker staff.

REFERENCES

1. Biotechnology of antibiotics and other bioactive microbial metabolites : Gianeario Lancini and
Rolando Lorenzetti.

2. Pharmaceutical Biotechnology by Daan J. A. Crommelin, et al

3. Goodman and Gilman’s The Pharmacological Basis of Therapeutics Book by J.Hardman, Lee
Limbird and A.G. Gilman.

4. “Principles of Pharmacology by D. Golan, A. Tashjian, E. Armstrong, J.Galanter,
A.W.Armstrong, R. Arnaout and H.Rose. 2005, Lippincott Williams and Wilkins.
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B13012 DRUG DESIGN AND DISCOVERY
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COURSE OBJECTIVES:

To improve knowledge on

1. To explore the process of drug development, from target identification to final drug registration.

2. To provide the knowledge in drug development as a process involving target selection, lead
discovery using computer-based methods and combinatorial chemistry/high-through put
screening.

3. To develop skills in specialized areas related to bioavailability, clinical trials, and the essentials
of patent law

UNIT | DRUG AND THEIR INTERACTION 9
Introduction to Drugs: Drug nomenclature, Routes of drug administration and dosage forms,
Principles of Pharmacokinetics and Pharmacodynamics: ADME, Bioavailability of drugs -Lipinski’s
rule; How drugs work -Drug targets, drug-target interaction and dose-response Relationships.

UNIT II DRUG DESIGN PIPELINE 9
New Drug Discovery & Development: Overview of new drug discovery, development, cost and time
lines. Target Identification & Validation. Lead Discovery: Rational and irrational approaches -Drug
repurposing, Natural products, High-throughput screening (HTS), Combinatorial chemistry and
computer aided drug design (CADD)

UNIT I FUNDAMENTAL OF DRUG ACTIONS 9
Inter and intramolecular interactions: Weak interactions in drug molecules; Chirality and drug
action; Covalent, ion, ion-dipole,hydrogen bonding, C-H hydrogen bonding, dihydrogen bonding,
van der waals interactions and the associated energies. Cation-and-OH interactions.
Receptorology : Drug-receptor interactions, receptor theories and drug action; Occupancy theory,
rate theory, induced fit theory, macromolecular perturbation theory, activation-aggregation theory.
Topological and stereo chemical consideration.

UNIT IV DRUG TOXICITY, ASSAYS AND TESTING 9
Preclinical Testing of New Drugs: Pharmacology -In vitro/in vivo Pharmacokinetics and
Pharmacodynamics testing; Toxicology-Acute, chronic, carcinogenicity and reproductive toxicity
testing; Drug formulation testing. Clinical Trial Testing of New Drugs: Phase |, Phase Il and Phase
Il testing; Good clinical practice (GCP) guidelines -Investigators brochures, Clinical trial protocols
and trial design;Ethical issues in clinical trials -How are patient rights protected?

UNIT V DRUG REGULATORY AGENCIES 9
US Food & Drug Administration (US FDA) and Central Drugs Standard Control Organization
(CDSCO), India. Regulatory Applications & New Drug Approval: Investigational new drug (IND)
application & New drug application (NDA); Regulatory review and approval process. Regulatory
Requirements for Drug Manufacturing: Current Good manufacturing practice (cGMP) and GMP
manufacturing facility inspection & approval.
TOTAL: 45 PERIODS
COURSE OUTCOME:
The students will be able to
1. Will be able to describe the process of drug discovery and development
2. Will be able to discuss the challenges faced in each step of the drug discovery process
3. Will be able to gaine a basic knowledge of computational methods used in drug discovery
4. Will be able to organise information into a clear report
5. be able to demonstrate their ability to work in teams and communicate scientific information
effectively
6. Will be familiar with the Construct, review and evaluate preclinical and clinical pharmaceutical
studies with a general understanding of aim, choice of procedures, results, conclusions and
Importance.
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TEXT BOOK

1. Drugs: From discovery to approval 2nd Ed by Rick NG. Wiley Blackwell (2009)

2. Essentials of Medical Pharmacology, 6the Edition (Hardcover)
by Tripathi Kd. Publisher: Jaypee Brothers (2008)

3. Burger’s Medicinal Chemistry and Drug discovery. Volume 2, Drug Discovery and
development.6th Edition. Ed Donald J AbrahamWiley-Interscience.

REFERENCES

1. Intellectual Property Rights In India: General Issues And Implications by Prankrishna Pal.
Publisher: Deep & Deep Publications Pvt.Ltd (2008)

2. Stromgaard, Kristian, Povl Krogsgaard-Larsen, and Ulf Madsen. Textbook of drug design and
discovery. CRC Press, 2009.

3. Katzung, Bertram G., Susan B. Masters, and Anthony J. Trevor. Basic and Clinical
Pharmacology (LANGE Basic Science). McGraw-Hill Education, 2012.

4. Spriet, Alain, et al. Methodology of clinical drug trials. Basel: Karger, 1994.

CBT333 TISSUE ENGINEERING LTPC
3003
OBJECTIVES:

To enable the students

To learn the fundamentals of tissue engineering and tissue repairing

To acquire knowledge on clinical applications of tissue engineering

To understand the basic concept behind tissue engineering focusing on the stem cells
To study the biomaterials and its applications

UNIT | INTRODUCTION 9
Introduction to tissue engineering: Basic definition; current scope of development; use in
therapeutics, cells as therapeutic agents, cell numbers and growth rates, measurement of cell
characteristics morphology, number viability, motility and functions. Measurement of tissue
characteristics, appearance, cellular component, ECM component, mechanical measurements and
physical properties.

UNIT Il TISSUE ARCHITECTURE 9
Tissue types and Tissue components, Tissue repair, Engineering wound healing and sequence of
events. Basic wound healing Applications of growth factors: VEGF/angiogenesis, Basic properties,
Cell-Matrix& Cell-Cell Interactions, telomeres and Self-renewal, Control of cell migration in tissue
engineering.

UNIT 1 BIOMATERIALS 9
Biomaterials: Properties of biomaterials ,Surface, bulk, mechanical and biological properties.
Scaffolds & tissue engineering, Types of biomaterials, biological and synthetic materials,
Biopolymers, Applications of biomaterials, Modifications of Biomaterials, Role of Nanotechnology.

UNIT IV BASIC BIOLOGY OF STEM CELLS 9
Stem Cells: Introduction, hematopoietic differentiation pathway Potency and plasticity of stem cells,
sources, embryonic stem cells, hematopoietic and mesenchymal stem cells, Stem Cell markers,
FACS analysis, Differentiation,Stem cell systems- Liver, neuronal stem cells, Types & sources of
stem cell with characteristics: embryonic, adult, haematopoetic, fetal, cord blood, placenta, bone
marrow, primordial germ cells, cancer stem cells induced pleuripotent stem cells.
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UNIT V CLINICAL APPLICATIONS 9
Stem cell therapy, Molecular therapy, In vitro organogenesis, Neurodegenrative diseases, spinal
cord injury, heart disease, diabetes, burns and skin ulcers, muscular dystrophy,
orthopedicapplications, Stem cells and Gene therapy Physiological models, issue engineered
therapies, product characterization, components, safety, efficacy. Preservation —freezing and
drying. Patent protection and regulation of of tissue-engineered products, ethical issues.
TOTAL: 45 PERIODS

OUTCOMES:
Upon completion of this course, the students would get

¢ Ability to understand the components of the tissue architecture

o Opportunity to get familiarized with the stem cell characteristics and their relevance in

e medicine Awareness about the properties and broad applications of biomaterials

e Overall exposure to the role of tissue engineering and stem cell therapy

TEXT BOOKS:

1. Bernhard O.Palsson, Sangeeta N.Bhatia, "Tissue Engineering” Pearson Publishers 2009.

2. Meyer, U.; Meyer, Th.; Handschel, J.; Wiesmann, H.P. .Fundamentals of Tissue Engineering
and Regenerative Medicine.2009.

REFERENCES:

1. Bernard N. Kennedy (editor). Stem cell transplantation, Tissue engineering, and cancer
applications, Nova Science Publishers, 2008.

2. Raphael Gorodetsky, Richard Schéafer.Stem cell-based tissue repair. RSC Publishing, 2011.

3. R. Lanza, I. Weissman, J. Thomson, and R. Pedersen, Handbook of Stem Cells, Two
Volume, Volume 1-2: Volume 1-Embryonic Stem Cells; Volume 2-Adult & Fetal Stem Cells,
Academic Press, 2004.

4. R. Lanza, J. Gearhart, B. Hogan, D. Melton, R. Pedersen, E. .| Thomas, J. Thomson, I.
W.Gearhart, Essential of Stem Cell Biology, Elsevier Academic Press, 2" Edition , 2009.

5. J. J. Mao, G. Vunjak-Novakovic et al (Eds), Translational Approaches In Tissue
Engineering & Regenrative Medicine” Artech House, INC Publications, 2008.

6. Naggy N. Habib, M.Y. Levicar, , L. G. Jiao,.and N. Fisk, Stem Cell Repair and
Regeneration, volume-2, Imperial College Press, 2007.

BI3013 VACCINE TECHNOLOGY
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COURSE OBJECTIVES:

1. To impart knowledge on the role vaccination in improving the immune system.

2. To gain an understanding of recent developments in vaccine technology.

3. To make aware about the commercialization and regulatory guidelines in vaccine production

UNIT | INTRODUCTION TO VACCINATION 9
Vaccination: Introduction, history and principles of vaccine development. Conventional and modern
strategies for vaccine improvement. Immunization strategies: Active and Passive. Epidemiology
and pathophysiology of vaccine preventable diseases with special emphasis on Diphtheria,
Tetanus, Hepatitis, Human papillomavirus.

UNIT Il CLASSIFICATION OF VACCINES AND ITS PRODUCTION 9
Types of vaccines: Live, attenuated, subunit, killed vaccines, Recombinant peptide vaccines,
recombinant live vector vaccines, conjugate vaccines, toxoid vaccines, Naked DNA vaccines, cell-
based vaccines, edible vaccines. Reverse vaccinology. Adjuvants: history, classification,
mechanisms. Factors affecting adjuvants selection and production.
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UNIT I DELIVERY OF VACCINES 9
Controlled delivery system for vaccines: emulsions, microparticles, immune-stimulating complexes
(ISCOMs, liposomes), Virosomes. Application of Nanoparticles in vaccine delivery, Induction of
immune responses by nanoparticle-based vaccine. Role of polymeric nanoparticles in vaccine
delivery. Transdermal vaccine delivery system.

UNIT IV VACCINE DESIGN AND DEVELOPMENT 9
Fundamental research to rational vaccine design. Antigen identification and delivery, T-Cell
expression cloning for identification of vaccine targets for intracellular pathogens, Fundamentals of
Immune recognition, implications for manipulating the T-Cell repertoire, Targeting Dendritic cells; a
rational approach for Vaccine development, Cellular basis of T- Cell memory, Rational design of
new vectors, CpG adjuvant activity, Transcutaneous immunization.

UNIT V COMMERCIAL PRODUCTION AND REGULATORY GUIDELINES 9
Quiality control and regulations in vaccine research, In-vitro experimental validations for predictions
of vaccines by software, Animal testing, Rational design to clinical trials, Large scale production,
Commercialization, ethics. Overview of national and international regulatory requirements/
guidance for production of vaccines, quality control and implementation of good clinical practices.
Overview of currently approved methods and alternative methods under development. Storage and
handling, assessment of vaccine safety.

TOTAL: 45 PERIODS
COURSE OUTCOME:
The students will be able to
1. Describe the role of immune cells and their mechanism and concept of vaccination.
2. Categorize the different types of vaccines available for diseases.
3. Understand the modern strategies and routes of immunization.
4. Apply the concept of vaccine technology for development of vaccines
5. Evaluate various delivery methods suitable for vaccines.
6. Relate the quality control and regulatory guidelines involved in vaccine production.

TEXT BOOKS

1. Emily P. Wen Ronald Ellis Narahari S. Pujar, Vaccine Development and Manufacturing. Wiley
online, 2014

2. Jose Ronnie Vasconcelos, Vaccines & Vaccine Technologies. OMICS International, 2015

3. Kuby, RA Goldsby, Thomas J. Kindt, Barbara, A. Osborne Immunology, 6th Edition, Freeman,
2002.

REFERENCE BOOKS

1. Myrone M. Levine , Myron M. Levine, Gordon Dougan , Michael F. Good , Margaret A. Liu , Gary
J. Nabel , James P. Nataro, RinoRappuoli., New Generation Vaccines. Fourth Edition, 2016

2. Stanley Plotkin Walter Orenstein Paul Offit, Vaccines, 6th Edition, 2012

BI13014 CLINICAL DATA MANAGEMENT
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Course Objectives:

1. To learn and understand clinical data management and its role in clinical research.

2. To impart clear understanding on various essential elements of Clinical Research and Clinical
Data Management.

3. To train you on different aspects and activities involved: CRF Designing, Data entry, Data
Collection, AE Management, and Report Creation etc.
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UNIT | INTRODUCTION OF CLINICAL TRIALS 9
Basic statistics for clinical trials, Roles & Responsibilities of Key Stakeholders, Preparations &
Planning for Clinical Trials, Essential Documentation in Clinical Research & Regulatory
Submissions, Clinical Trials Project Planning & Management, Study Start Up Process, Clinical
Monitoring Essentials, Compliance, Auditing & Quality Control in Clinical Research

UNIT Il CLINICAL DATA MANAGEMENT 9
Introduction to Data Management, Data Definition & Types, Study Set Up, CRF Design
Considerations, Data Entry, Remote Data Entry, Identifying and Managing Discrepancies, Medical
Coding, Database Closure, Data Management Plan, Electronic Data Capture, Tracking CRF Data,
Managing Lab Data, Collecting Adverse Event Data, Creating Reports and Transferring Data,
Enterprise Clinical Data Management Tools.

UNIT I CLINICAL DATA ANALYSIS AND MANAGEMENT 9
Study set-up, Introduction to Clinical Database , Documents, guidelines used in CDM, Data Entry,
Data Review/Data Validation, Query Management, Data management plan, Project management
for the clinical data manager, Vendor selection and management, Data management standards in
clinical research, Design and development of data collection, Edit check design principles

UNIT IV CLINICAL CASE REPORT FORMS 9
CRF Completion Guidelines, CRF printing and vendor selection, Data validation, programming and
standards, Laboratory data handling, External data transfer, Patient —reported outcomes, CDM
presentation at investigator meetings, Metrics for clinical trials, Systems Software Validation Issues
Clinical Trials Database Environment

UNIT V CLINICAL QUALITY AUDIT & REGULATIONS 9
Audit —Definition, types & procedures, Audit standards, Audit trail & its role in authenticity of data,
Audit plan, Audit by regulatory authorities,GMP, GDP & logistics, Preparing and delivering audit
reports, what makes a good audit, New product development & GxP Regulations.

TOTAL: 45 PERIODS
COURSE OUTCOMES:
The students will be able to
. Outline on clinical trials, data management and preparation
. Describe the analytics and decision support using various tools.
. Utilize enterprise-wide information assets in support of organizational strategies and objectives.
. Inspect the concepts of database architecture and design.
. Interpret the roles and responsibilities of healthcare workspace commaodities.
. Elaborate the reliability and accuracy of secondary data sources.

OOk, WNPE

TEXT BOOKS

1. Susanne Prokscha, Practical Guide to Clinical Data Management, Third Edition, CRC Press; 3
edition, 2011.

2. Richard K Rondel (2000) Clinical Data Management, Second Edition. Wiley Publishing House,
2000.

REFERENCE BOOKS

1. Rondel, R.K., Varley, S.A. and Webb, C.F. eds., Clinical data management. New York: Wiley,
2000

2. Smith, Jonathan A., ed. Qualitative psychology: A practical guide to research methods. Sage,
2015.

3. Machin, D., Day, S. and Green, S. eds., Textbook of clinical trials. John Wiley & Sons, 2007.
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B13015 BIG DATA ANALYTICS LTPC
3003

COURSE OBJECTIVES:

1. Fundamental concepts and methods of Big data analysis.

2. Data exploration, visualization and statistical analysis for given data set.

3. Managing big data analytics for Biological data set.

UNIT I INTRODUCTION 9

Big data analytics overview, Data life cycle, Traditional Data mining Life cycle, CRISP, Big Data life
cycle methodologies

UNIT Il DATA EXPLORATION AND VISUALIZATION 9
Problem Definition, Data Collection, Data Pre-processing, Data Cleaning — Homogenization,
Heterogenization, Summarizing data, Data Exploration and Visualization

UNIT Il BIG DATA METHODS 9
Introduction to R programming, Data Frames, Atomic vectors, Factors, Data types, Variables,
Functions, working with excel files, Data interface.

UNIT | V CHARTS & GRAPHS 9
Develop pie chart, 3D pie chart, Histograms, Bar chart, Group bar chart, Stacked Bar chart, Line
graph, Multiline graph and Box plot.

UNIT V BIG DATA ANALYTICS FOR HEALTH CARE 9
Big data analytics in bioinformatics, Health care, Data mining using RNA seq data, Text mining on
complex biomedical literature, Biological sequence motifs and patterns.
TOTAL: 45 PERIODS
COURSE OUTCOMES:
The students will be able to
1. Know various types of big data platform and cloud computing model.
2. Understand the fundamentals of big data technologies
3. Apply the big data tools and software in handling the biological data.
4. Evaluate variety of big data analytics tools.
5. Explore use of R platform for biological big data analysis.
6. Design and develop Biological models based on big data techniques.

TEXT BOOKS:

1. VenkatAnkam, “Big Data analytics”, Packt publishing 2016

2. Parag Kulkarni, ihsoJ gnaSas, “610sa Sainihss IHPs,”snhsyS SsSiSaD ni

3. Wang, Baoying, Big Data Analytics in Bioinformatics and Healthcare, IGI global edition, 2014

REFERENCE BOOKS:

1. Mark Gardener. Beginning R: The Statistical Programming Language. John Wiley & Sons, 2012.
2. Avril Coghlan, A Little Book of R For Bioinformatics, Release 0.1, 2017

3. Robert Gentleman, R Programming for Bioinformatics, CRC press, Taylor & Francis,2008

B13016 GENOMICS AND PROTEOMICS
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COURSE OBJECTIVES:

To improve knowledge on

1. Genomics and Proteomics including fundamentals, current techniques and applications.

2. To propose appropriate methods for analysis of given sample type with respect to purpose of
analysis

3. Recent trends in Genomics and Proteomics research
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UNIT | INTRODUCTION TO GENOMICS 9
Introduction to Genomics, Genome Organization of prokaryotes and Eukaryotes, Gene Structure of
Bacteria, Archaebacteria and Eukaryotes, Human Genome Project

UNIT Il DNA SEQUENCE AND MAPPING 9
Methodology for DNA sequencing, Contig Assembly, Genetic Mapping- Mendel's Laws of
Inheritance, Partial Linkage, DNA Markers and its types, Physical Mapping and its types

UNIT I FUNCTIONAL GENOMICS AND ITS APPLICATIONS 9
Introduction to Functional Genomics, Genome Annotation- traditional routes of gene identification,
Detecting Open Reading Frames, Software programs for finding genes, identifying the function of
new gene, Gene Ontology. Pharmacogenomics, Comparative genomics

UNIT IV INTRODUCTION TO PROTEOMICS 9
Proteomics- Introduction, The proteome, Genomics vs Proteomics, Proteomics and the new
biology

UNIT V ANALYTICAL PROTEOMICS 9
2 Dimensional Polyacrylamide Gel Electrophoresis, Mass Spectrometry for Protein and Peptide
Analysis (MALDI-TOF and ESI-Tandem MS), Designing Microarray experiments, Types of
Microarrays
TOTAL: 45 PERIODS
COURSE OUTCOMES:
The students will be able
1. Relate and comprehend the concepts in genome organization, genomics and proteomics.
2. Explain some of the current genomics technologies and illustrate how these can be used to
study gene function.
3. Apply interdisciplinary knowledge (e.g. chemistry, biophysics) to solve problems in proteomics
and genomics
4. Analyze and infer genomes and proteomes by employing database search, algorithms and tools.
5. Appraise the applications of genomics and proteomics in medicine
6. Compile, discuss and critically review the recent updates / progress in genomics and proteomics
research

TEXT BOOKS:

1. Brown T.A., “Genomes”, BIOS Scientific Publishers Ltd, Oxford, 4th Edition, 2018.

2. Daniel C. Liebler, “Introduction to Proteomics: Tools for the New Biology”, Humana Press,
Totowa, New Jersey, 2002

REFERENCE BOOKS:

1. Sandor Suhai, “Genomics and Proteomics- Functional and computational Aspects”, Springer,
New York, 2000.

2. Malcoim Campbell A. and Laurie J. Heyer, “Discovering genomics, proteomics and
Bioinformatics”, Pearson/Benjamin Cummings, New Delhi, 2006.

3. Mount, D. “Bioinformatics; Sequence and Genome Analysis”, Cold Spring Harbor Laboratory
Press, New York, 2004

B13017 COMPUTATIONAL BIOLOGY LTPC

3003

COURSE OBJECTIVES:

1. To understand the fundamental concepts, tools and resources in Computational Biology.

2. To improve knowledge on machine learning and data mining concepts and techniques relevant
to biological data along with practical implementation of machine learning techniques.

3. To facilitate the specialized areas related to Computational Biology which will enable high

throughput data processing and analysis.
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UNIT | BIOMOLECULAR COMPUTING 9
DNA Structure, and Processing , Computational operations and Step involve in DNA computing,
Bio-soft Computing Based on DNA Length, Beginnings of Molecular ComputingAdelman
Experiment. RNA secondary structure prediction: Base pair maximisation and the Nussinov folding
algorithm, Energy minimisation and the Zuker folding algorithm, Design of covariance models,
Application of RNA fold.

UNIT II MOLECULARMECHANICS 9

Introduction, The Morse Potential, The Harmonic Oscillator Model for Molecules, Comparison of
Morse and Harmonic Potential, Two atoms connected by a bond, Poly atomic Molecules, Energy
due to Stretch, Bend, Stretch-Bend, Torsional strain, van der Waals and Dipole-Diploe interactions.
Types of Potentials: Lennard-Jones, Truncated Lennard-jones. Types of Force Fields: AMBER,
CHARMM, Merck Molecular Force Field, Consistent Force Field, MM2, MM3 and MM4 force fields.

UNIT I MOLECULAR DYNAMICS SIMULATION 9
Introduction, Radial distribution functions, Pair Correlation function, Newtonian dynamics,
IntegratorsLeapfrog and Verlet algorithm, Potential truncation and shifted-force potentials, Implicit
and explicit Solvation models, Periodic boundary conditions, Temperature and pressure control in
molecular dynamics simulations.

UNIT IV NEXT GENERATION SEQUENCING 9
NGS Platforms: Introduction to NGS, Roche/454 FLX, lllumina/Solexa Genome Analyzer, Applied
Biosystems SOLID system, HelicosHeliscope, Pacific Biosciences/single molecule real time
(SMRT) sequencing. Biological applications of NGS: Whole-genome sequencing, Exome
sequencing, Transcriptome sequencing, Epigenome sequencing, Interactome sequencing,
methylome sequencing.

UNIT V DATA MINING AND DATA WAREHOUSING 9
Need for data warehouse, definition, goals of data warehouse, Data Mart, Data warehouse
architecture, extract and load process, clean and transform data, Designing fact tables,
partitioning, Data warehouse and OLAP technology. Importance of Data Mining, Relational
Databases, Data Warehouses, Transactional Databases, Advance Database Systems and
Applications, Data Mining Functionalities, Classification of Data Mining Systems, Major issues in
Data Mining.

TOTAL: 45 PERIODS
COURSE OUTCOMES:
The students will be able to
1. Understand the principles of, biological data and interpretation.
2. Demonstrate high throughput biological data and perform statistical analysis.
3. Make use of advanced data mining and machine learning techniques
4. Create skills on molecular modeling and simulation, whole cell modeling, drug discovery, and

Systems Biology

. Clarify the implementation of algorithms which may help them design their own.
. Explain the theory and practical aspects of important computational experimental techniques.

o Ol

TEXT BOOKS:

1. Neil C. Jones, Pavel Pevzner. An introduction to bioinformatics algorithms MIT Press ,(2011)

2. Alan Hinchliffe, Molecular Modelling for Beginners, (2nd Edition) John Wiley & Sons Ltd. (2008)

3. Stuart M. Brown, Next-generation DNA sequencing Informatics, Cold Spring Harbor Laboratory,
(2013).

REFERENCE BOOKS:
1. Andrew R. Leach, Molecular Modeling Principles and Applications, Second Edition, Prentice

Hall. (2001)
2. Jonathan Pevsner. Bioinformatics and Functional Genomics, 2nd Edition. John Wiley & Sons Inc
(2015)

3. Kriete A. Kriete, R.Eils,, R.Eils, Computational systems biology, Academic Press. (2005)
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4. Pengcheng Fu, Systems Biology and Synthetic Biology Sven Panke, Wiley InterScience. (2009)
5. Greg Gibson and Spencer V. Muse. A Primer of Genome Science, Third Edition. Sinauer
Associates, Inc; (2009)

B13018 BIOINFORMATICS AND BASICS OF R- PROGRAMMING LTPC

3003

COURSE OBJECTIVES:

1. To explore various tools and database to understand the Biomolecules at structural and
functional level

2. To perform big data analytics for Biological data set.

3. To familiarize with Predictive Analytics and Data Visualization.

UNIT | BIOLOGICAL DATABASES 9
Nucleotide databanks — Genbank, NCBI, EMBL, DDBJ — protein databanks —sequence databanks
— PIR, SWISSPROT, TrEMBL- structural databases — PDB, SCOP, CATH.

UNIT Il SEQUENCING ALIGNMENT AND DYNAMIC PROGRAMMING 9
Local, Global alignment, pairwise and multiple sequence alignments. Alignment algorithms.
Dynamic programming in sequence alignment: Needleman-Wunsch Algorithm and Smith
Waterman Algorithm, Aminoacid Substitution matrices (PAM, BLOSUM).

UNIT I MOLECULAR MODELING AND DRUG DISCOVERY 9
Basic concepts of Molecular modeling, Structure Identifications and Validations, Computer Aided
Drug Design, HTVS, QSAR

UNIT IV INTRODUCTION & R OBJECTS 9
R console, CRAN, Installation, configuration, R studio environment setup, Basic syntax, Data
types, Variables, Operators, Vectors , Lists, Matrices, Arrays, Factors , Data frames

UNIT V R PACKAGES & DATA INTERFACES 9
Installing a package from CRAN, Manual installation and configuration of a package, loading
package to library, Exploring R packages for Bioinformatics applications
TOTAL: 45 PERIODS
COURSE OUTCOME:
The students will be able to
1. Familiarized with various biological database and software tools
2. Predict the structure and functions of biomolecules
3. Apprehend the knowledge on ligand and structure based drug design
4. Enable to write, compile, and run R programs.
5. Analyze data from different interfaces
6. Develop R script for various biological problems.

TEXT BOOK:

1. A.M. Lesk. Introduction to Bioinformatics. Oxford University Press India, 2017.

2S.C. Rastogi and N. Mendiratla and P.Rastogi. Bioinformatics methods and
applicationsGenomics, Proteomics and Drug Discovery. Prentice Hall India, 2013

3. Wang, Baoying, Big Data Analytics in Bioinformatics and Healthcare, 1GI global edition

REFERENCE BOOK:

1. VenkatAnkam, “Big Data analytics”, Packt publishing 2016

2. Parag Kulkarni, Sarang Joshi, “Big Data analytics”, PHI learning 2016

3. D.W. Mount. Bioinformatics: Sequence and Genome Analysis. Cold Spring Harbour Laboratory
Press, New York, 2012.

126



CPY331 COMPUTER AIDED DRUG DESIGN
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OBJECTIVES
The objective of this course is to
o find a chemical compound that can fit to a specific cavity on a protein target both
geometrically and chemically.
¢ to know the informatics approaches to the prediction of chemical properties of new
drugs
e to present the appropriate tools for such a modelling, ranging from electronic Structure
¢ methods, Molecular modelling, Structure Activity Relationships in drug design, QSAR,
¢ Molecular docking and Molecular dynamics

UNIT I ELECTRONIC STRUCTURE METHODS 8
Quantum chemical methods semi-empirical and ab initio methods. Conformational analysis, energy
minimization, predicting the mechanism of organic reactions using electronic structure methods.

UNIT II MOLECULAR MODELING 9
Bioactive vs. global minimum conformations. Automated methods of conformational search.
Advantages and limitations of available software. Molecular graphics. Computer methodologies
behind molecular modeling including artificial intelligence methods.

UNIT I STRUCTURE ACTIVITY RELATIONSHIPS IN DRUG DESIGN 9
Qualitative versus quantitative approaches advantages and disadvantages. Random screening,
Non-random screening, rational approaches to lead discovery. Homologation, chain branching,
ring-chain transformations. Insights into molecular recognition phenomenon. Structure based drug
design, ligand based drug design.

UNIT IV QSAR: ELECTRONIC EFFECTS 9
Hammett equation, lipophilicity effects. Hansch equation, steric effects. Taft equation. Experimental
and theoretical approaches for the determination of physicochemical parameters, parameter inter-
dependence: Regression analysis, Descriptor calculation. The importance of biological data in the
correct form; 2D QSAR; 3D-QSAR examples of COMFA and CoMSIA.

UNIT V MOLECULAR DOCKING 10
Rigid docking, flexible docking, manual docking. Advantages and disadvantages of Flex-X, Flex-
S,Autodock and Dock softwares, with successful examples. Dynamics of drugs, biomolecules, drug
receptor complexes, Monte Carlo simulations and Molecular dynamics in performing
conformational search and docking.

TOTAL: 45 PERIODS
COURSE OUTCOMES:
The students will be able to

1. Gain knowledge about fundamental concepts, challenges, and rich opportunities in
developing and applying algorithms for structural bioinformatics and healthcare.

2. Interpret and practice the fundamental concepts of Molecular Modeling and Computer aided
Drug Design.

3. Develop practical skills in computational approaches to analyse, predict, and engineer
biomolecules and biomolecular systems.

4. Find a chemical compound that can fit to a specific cavity on a protein target both
geometrically and chemically.

5. Present the appropriate tools for such a modelling, ranging from electronic Structure
methods, Molecular modelling, Structure Activity Relationships in drug design, QSAR,
Molecular docking and Molecular dynamics

6. Apply the fundamental tools in techniques like docking, modelling, electronic structure
methods which leads to new drug target design.
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TEXT BOOKS:

1. Andrew R. Leach, Molecular Modelling Principle and Application, 2nd Edition, Prentice Hall,
England,2001.

2. Richard B. Silverman, Mark W. Holladay, Organic Chemistry of Drug Design and Drug

3. Action, 3rd Edition, Academic Press, USA, 2014.

4. Paul S. Charifson, Practical Applications of computer aided drug design, 1st Edition, Marcel
Dekker, New York, 1997.

5. J. M. Goodman, Chemical Applications of Molecular Modelling, The Royal Society of
Chemistry, Cambridge, 1998.

REFERENCES:

1. Donald J. Abraham, Burger’'s Medicinal Chemistry and Drug Discovery, Vol V, 6th Edition,
John Wiley and Sons, Inc., 2003.

2. John B. Taylor and David J. Triggle, Comprehensive Medicinal Chemistry I, Vol IV,
Elsevier Science, 2006.

3. Graham L. Patrick, An Introduction to Medicinal Chemistry, 5th Edition, Oxford University
Press, UK, 2013.

4. David. C. Young, Computational Drug Design — A Guide for Computational and Medicinal
Chemists, John Wiley and Sons Ltd, Hoboken, United States, 2009.

5. Alan Hinchliffe, Molecular Modelling for Beginners, 2nd Edition, Wiley, United University of
California, 2008.

ProgrammeOutcomes(PO) Programme
specific outcomes
(PSO)
Course |[PO| PO |[PO|PO|(PO| PO |[PO|PO|PO| PO |PO| PO |PS |PS |PS |PS
outcome | 1 2 3 4 5 6 7 8 9 10 |11 | 12 |01 |02 |03 | O4
1 3 2 3 3 3 1 3 3 2
2 5 3 2 2 3 1 3 2 3
3 3 3 2 3 . L 2 3 2
4 3 2 1 2 2 1 3 2 3
5 3 2 3 3 3 1 2 3 3 2
6 3 3 2 2 3 2 2 3 2 3
Average | 3 | 25 (2124|3022 |15]| 1 - - 123128 |23|26|23]| 3
B13019 CANCER MANAGEMENT TECHNOLOGY LTPC

3003
COURSE OBJECTIVES:
1. To understand the pathology, grades and molecular biology of cancer
2. To analyze cancer type specific symptoms and early diagnostic markers
3. To develop skills in the cancer management techniques like detection, treatment, prevention and
palliative care

UNIT | PATHOLOGY AND TYPES OF CANCER 9
Benign and cancer tumor; Characteristics and hallmarks of cancer; Histopathology of cancer,
Cancer malignancy — spread, invasion and metastasis; Cancer classes and types; Cancer
inflammation, Cancer immunology, Cancer stem cells, Cancer death - obstructions.

UNIT II MOLECULAR CELL BIOLOGY OF CANCER 9

Cell growth regulation abnormalities in cancer — Alteration in Growth factors and cell signaling
pathways, signal targets; Cell adhesion defects in cancer; Cell migration promoters in cancer-
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Proteases; Metastatic spread promoters, cancer cells mimicking inflammatory immune cells;
Apoptosis regulation defects in cancer; Angiogenesis promoters in cancer.

UNIT I CANCER SYMPTOMS, METABOLISM AND MARKERS 9
Cancer Symptoms — General and specific; Cancer metabolism — Metabolic alterations and role of
mitochondria; Cancer Markers — Proteins — Enzymes, Antigens, Antibodies, Hormones; Testing
samples - Urine, Blood, Stool, Tumor tissue, other body fluids; Genetic markers — DNA, mRNA and
Protein expressions.

UNIT IV CANCER DETECTION METHODS AND TECHNIQUES 9
Cancer Screening: Clinical Examination; Laboratory Tests for cancer markers;- Immunodetection
techniques (Shift before imaging); Imaging Techniques - Ultra sound and Endoscopic

Examinations; Xray; CT, and MRI scans; Nuclear and isotopic techniques - PET scans; Confirming
cancer by pathologic report - Biopsy and Smear examinations; Cancer staging and grading;
Genetic marker Testing Techniques — PCR, RT-PCR, qPCR, Microchip; Scope for early diagnosis:
Early diagnostic methods — Mammography, PAP test

UNIT V CANCER PREVENTION AND PALLIATIVE CARE 9

Cancer risk factors; Food and lifestyle in cancer prevention; Post treatment recurrence preventive

measures; Paliative care; Herbal remedies and plant derived cancer drugs.Review on recent

advancements in cancer management- Role of 10T, Theranostics, Nano-therapy.

TOTAL: 45 PERIODS

COURSE OUTCOMES:

The students will be able to

1. Understand the pathology and metabolism of cancers and their reporting systems.

2. Recall the molecular pathways and relate them in cancer development, progression, detection
and therapy.

3. ldentify the potential molecular and cellular targets for diagnosis and therapy

4. Evaluate the technologies available for early diagnosis-prevention, targeted therapy and for
effective management of post therapy — palliative care

5. Analyze the challenges in the present cancer management methods

6. Apply the knowledge and discuss new means of cancer management, prevention strategies and
modes of palliative care to prolong the life of cancer cases.

TEXT BOOKS:

1. Stella Pelengaris, Michael Khan, The molecular Biology of Cancer, Blackwell Publishing, 1st
edition, 2006.

2. Robert A. Weinberg, The Biology of Cancer, Garland Science, 2nd edition, 2014

REFERENCE BOOKS:

1. Macdonald F and Ford CHJ. “Molecular Biology of Cancer”, Bios Scientific Publishers, 2002.

2. Richard Pazdur, Kevin A. Camphausen, Lawrence D. Wagman, William J. Hoskins, Cancer
Management: A Multidisciplinary Approach, 11th illustrated edition, Oncology Publishers, 2003

3. Thomas N. Sayfried, Cancer as a Metabolic Disease: On the Origin, Management, and
Prevention of Cancer 1st Edition, Wiley Publications; 2012

B13020 CLINICAL TRIALS, BIOETHICS LTPC
3003

COURSE OBJECTIVES:

1. To Explain key concepts in the design of clinical trials

2. To identify key issues in data management for clinical trials.

3. To describe the roles of Regulatory Affairs in clinical trials.
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UNIT I INTRODUCTION TO DRUG DISCOVERY AND DEVELOPMENT 9
Origin and History of Clinical Research, Introduction to Drug Discovery and drug Development,
Clinical Trials in India—The National Perspective, Clinical Trial Phase I, Clinical Trial Phase I,
Clinical Trial Phase lll, Clinical Trial Phase IV —methods, Principles of sampling -Inclusion and
exclusion criteria, Methods of allocation and randomization, Termination of trial.

UNIT Il ETHICAL REGULATION 9
Historical guidelines in Clinical Research -Nuremberg code, Declaration of Helsinki, Belmont
report, Research ethics and Bioethics —Principles of research ethics; ethical issues in clinical trials;
Use of humans in Scientific Experiments; the informed consent; Introduction to ethical codes and
conduct; Introduction to animal ethics; Animal rights and use of animals in the advancement of
medical technology

UNIT I REGULATION IN CLINICAL RESEARCH 9
International Conference on Harmonization (ICH) Brief history of ICH, Structure of ICH, ICH
Harmonization Process, Responsibilities of Stakeholders: Sponsors, Investigators, CROs,
Monitors, Institutional ethics committee

UNIT IV CLINICAL TRIAL IMPORTANT DOCUMENTATION 9
Essential Documents in Clinical Trials: SOP, Clinical Trial Protocol and 95Protocol Amendment(S),
Investigator Brochure, Master Files, Informed Consent Forms, Consort statement, Case Record
Form

UNIT V CLINICAL DATA MONITORING 9

CRF Review & Source Data Verification, Drug Safety Reporting, Drug Accountability Work,

Routine Site Monitoring, Site Close Out Visit. Case study in recent epidemics-clinical trials.
TOTAL: 45 PERIODS

COURSE OUTCOMES:

The students will be able to

1. Understands the principles and methodology of clinical trials

2. Comprehend the theory and practical aspects of important techniques

3. Develop analytical skills and expertise to formulate and implement a research oriented real time

problem.

4. Asses in major high throughput statistical methods in clinical research.

5. Evaluate experimental component to undertake interdisciplinary work.

6. Equips skills to pursue a career either in academia or industry.

TEXT BOOKS:
1. Lee, Chi -Jen; etal.,“Clinical Trials or Drugs and Biopharmaceuticals.” CRC / Taylor &Francis,
(2011)
2. Matoren, Gary M. “The Clinical Research Process in the Pharmaceutical Industry” Marcel
Dekker, (2001).
3. Spriet A., Dupin-Spriet T., Simon P. Methodology of Clinical Drug Trials, 2ndEdition. Publisher:
Karger. (1997)

REFERENCE BOOKS:
1. Shein-Chung Chow, Jen-Pei Liu.Design and Analysis of Clinical Trials: Concepts and
Methodologies, 3rd Edition. Publisher: Wiley. (2014)
2. Lionel D. Edwards, Anthony W. Fox, Peter D. Stonier. Principles and Practice of
Pharmaceutical Medicine, 3rdEdition. Publisher: Wiley-Blackwell. (2011)
3. OMurray Longmore, lan Wilkinson, Andrew Baldwin, and Elizabeth Wallin.Oxford Handbook of
Clinical Medicine, 9th Edition. Oxford Medical Handbooks.(2014)
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B13021 REGULATION AFFAIRS IN BIOTECHNOLOGY LTPC
3003
OUTCOME:
e This course is designed to impart the fundamental knowledge on the regulatory affairs
related to clinical trials, pharmaceutical, medical devices and in vitro diagnostics, biologics
e To impart the basis of classification and product life cycle of medical devices, regulatory
requirements for approval of medical devices in regulated countries like US, EU and Asian
countries along with WHO regulations.
e |t prepares the students to learn in detail on the harmonization initiatives, quality and ethical
considerations, regulatory and documentation basics , process of development in industries

UNIT | REGULATIONS GOVERNING CLINICAL TRIALS 9
Clinical Research regulations in India — CDSCO guidelines, ICMR guidelines, Clinical trial
application requirements in India- IND, ANDA, AADA and NDA., USFDA regulations to conduct
drug studies, Clinical Research regulations in UK — Medicines and Healthcare Products Regulatory
Agency (MHRA) ,Clinical Research regulations in Europe (EMEA).

UNIT Il REGULATORY REQUIREMENTS IN PHARMACEUTICAL INDUSTRIES 9
Pharmaceuticals: Bulk drug manufacture; Practice of cGMP,Personnel, Drugs and Cosmetics Act
1940 and Rules 1945: DPCO and NPPA, Buildings and Facilities, Process Equipment,
Documentation and Records, Materials Management, Production and In-Process Controls,
Packaging and Identification Labelling of API's and Intermediates, Storage and distribution, —
Biotechnology derived products; Principles, Personnel, Premises and equipments, Animal quarters
and care, production, labelling, Lot processing records and distribution records, quality assurance
and quality control.

UNIT I REGULATORY ASPECTS OF MEDICAL DEVICES 9
Differentiating medical devices IVDs and Combination Products from that of pharmaceuticals,
History of Medical Device Regulation, Product Lifecycle of Medical Devices and Classification of
Medical Devices, Regulatory Guidelines, Working Groups, Summary Technical Document (STED),
Global Medical Device Nomenclature (GMDN), Regulatory approval process for Medical Devices-
(510k) Premarket Natification, Pre-Market Approval (PMA), Investigational Device Exemption
(IDERegulatory registration procedures

UNIT IV REGULATORY ASPECTS OF FOOD & NUTRACEUTICALS 9

History of Food and Nutraceutical Regulations, Food Safety and Standards Act, Food Safety and
Standards Authority of India: Organization and Functions, Regulations for import, manufacture and
sale of nutraceutical products in India, Recommended Dietary Allowances (RDA) in India, US FDA
Food Safety Modernization Act, Dietary Supplement Health and Education Act. U.S. regulations for
manufacture and sale of nutraceuticals and dietary supplements, Labelling Requirements and
Label Claims for Dietary Supplements, Recommended Dietary Allowances (RDA) in the U.S,
European Food Safety Authority (EFSA): Organization and Functions. EU Directives and
regulations for manufacture and sale of nutraceuticals and dietary supplements. Nutrition labelling.

UNIT V REGULATORY ASPECTS IN BIOLOGICS AND DIAGNOSTICS 9
Introduction to Biologics; biologics, biological and biosimilars, scientific guidelines and guidance
related to biologics in EU, comparability/ biosimilarity assessment, Plasma master file, TSE/ BSE
evaluation, development and regulatory approval of biologics, Blood and Blood Products
Regulations in India, US and European Union.
TOTAL:45 PERIODS

OBJECTIVES:
Upon completion of the course,

e The student shall be able to know harmonization initiatives for approval and marketing of

medical devices
e Quality considerations clinical evaluation and investigation of medical devices and I1VDs
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o Regulatory approval process for medical devices and IVDs in India, US, Canada, EU,
Japan and ASEAN and IVDs

TEXT BOOKS:

1. Drugs & Cosmetics Act & Rules and Amendments

2. Ira R. Berry,The Pharmaceutical Regulatory Process, marcel dekker Series: Drugs and the 73
Pharmaceutical Sciences, by CRC Press, Newyork, 2004.

3. FDA regulatory affairs: a guide for prescription drugs, medical devices, and biologics by Douglas
J. Pisano, David Mantus

4. Regulation of Functional Foods and Nutraceuticals: A Global Perspective by Clare M. Hasler
(Wiley Online Library)

5. Nutraceutical and Functional Food Regulations in the United States and Around the World by
Debasis Bagchi (Academic Press, Elsevier)

REFERENCES
1.N Udupa,Krishnamurthy Bhat, A Concise Textbook of Drug Regulatory Affairs, Manipal
University Press (MUP); First Edition, 2015.

CBT332 INTELLECTUAL PROPERTY RIGHTS IN BIOTECHNOLOGY LTPC
3003
UNIT | INTRODUCTION 9

Introduction to IPRs, Basic concepts and need for Intellectual Property - IPR in India and Abroad —
Genesis and Development — the way from WTO to WIPO —TRIPS, Nature of Intellectual Property,
Industrial Property, technological Research, Inventions and Innovations — Important examples of
IPR.

UNIT Il REGISTRATION OF IPRs 10
Meaning and practical aspects of registration of CopyRights, Trademarks, Patents, Geographical
Indications, Trade Secrets and Industrial Design registration in India and Abroad

UNIT 1 AGREEMENTS AND LEGISLATIONS 10
International Treaties and Conventions on IPRs, TRIPS Agreement, PCT Agreement, Patent Act of
India, Patent Amendment Act, Design Act, Trademark Act, Geographical Indication Act.

UNIT IV DIGITAL PRODUCTS AND LAW 9
Digital Innovations and Developments as Knowledge Assets — IP Laws, Cyber Law and Digital
Content Protection — Unfair Competition — Meaning and Relationship between Unfair Competition
and IP Laws — Case Studies.

UNIT V ENFORCEMENT OF IPRs 7
Infringement of IPRs, Enforcement Measures, Emerging issues — Case Studies.

TOTAL:45 PERIODS
OUTCOME:
Ability to manage Intellectual Property portfolio to enhance the value of the firm.

TEXT BOOKS:

1. V. Scople Vinod, Managing Intellectual Property, Prentice Hall of India pvt Ltd, 2012

2. S. V. Satakar, “Intellectual Property Rights and Copy Rights, Ess Ess Publications, New Delhi,
2002.

REFERENCES:
1. Deborah E. Bouchoux, “Intellectual Property: The Law of Trademarks, Copyrights, Patents and
Trade Secrets”, Cengage Learning, Third Edition, 2012.
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2. Prabuddha Ganguli, ”Intellectual Property Rights: Unleashing the Knowledge Economy”,
McGraw Hill Education, 2011.

3. Edited by Derek Bosworth and Elizabeth Webster, The Management of Intellectual Property,
Edward Elgar Publishing Ltd., 2013.

B13023 ENTREPRENEURSHIP AND MANAGEMENT LTPC
3003

COURSE OBJECTIVES:

To improve knowledge on

1. To impart various aspects of product design and development

2. To inculculate concept generation and selection

3. To understand technology behind the product of the service

UNIT | INTRODUCTION 9
Entrepreneurship and economic development. evolution of entrepreneurship, stages in
entrepreneurial process, entrepreneurship in India, Role of SSI in economic development,
Government support for SSI. Role of society and family in the growth of an entrepreneur.
Challenges faced by women in entrepreneurship.

UNIT Il PRODUCT DESIGN 9
Product design, importance, objectives, factors influencing product design, Product Development
Process, sources of ideas for designing new products, stages in product design. Guidelines of DBT
for formulating ,project and financing.

UNIT I INNOVATION AND PROTOTYPE 9
Creativity and innovation, generation of ideas, technical and market feasibility study, opportunity
assessment, business plan preparation, execution of business plan, conversion of ideas to
prototype, risk taking-concept; types of business risks.

UNIT IV IPR AND COPYRIGHT 9
IPR and copy right, financial opportunity identification; banking sources; non banking institutions
and agencies; venture capital and angel investors, meaning and role in entrepreneurship,
government schemes for promoting entrepreneurship. GMO and IPR; WTO, GATT and TRIPS
agreement; Indian Patent Act; Patenting procedures

UNIT V START UP PROCESS 9
Procedure for getting license and registration, challenges and difficulties in starting an enterprise,
host institution support, Funding agencies — BIRAC, NEN, STEP, DST-NIMAT, TSDB; The role of
technology/social media in creating new forms of firms, organizations, networks and cooperative
clusters. Market- traditional and E-commerce, expanding markets: local to global.

TOTAL:45 PERIODS
COURSE OUTCOME:
The students will be able to
1. Understand the principles of product design, basic management techniques, entrepreneurial

skills and funding agencies.
2. Apply knowledge to the fundamentals of business plan, practical management concepts like
leadership and motivation.

. Induce entrepreneurial intent as well as innovation, scalability and marketing of the product.
. Demonstrate the ability to provide a self-analysis in the context of an entrepreneurial career.
. Assess the commercial viability of a new technology based idea to prototype and biosafety.
. Transform research based ideas into feasibility and business plans and IPR.

o0k W

TEXT BOOKS
1. BAREACT, Indian Patent Act 1970 Acts & Rules, Universal Law Publishing Co. Pvt. Ltd., 2007.
2. Kankanala C., Genetic Patent Law & Strategy, 1st Edition, Manupatra, Information Solution Pvt.
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Ltd., 2007.

3. “Entrepreneurship: Theory”, Process and Practice, Donald F. Kuratko, 9th Edition, Cengage
Learning, 2011.

4. S.S.Kanka Entrepreneurship Development, S.Chand and Co, New Delhi 2007.

REFERENCES

1. Anupam Singh and Ashwani Singh. Intellectual property rights and Bio-Technology (Biosafety
and Bioethics), NPH, New Delhi (2010)

2. “Entrepreneurial Development”, Jayshree Suresh, 5th Edition, Margham Publications, 2008.

3. “Entrepreneurship”, Robert D. Hisrich, 6th Edition, Tata McGraw Hill Publications.2009.

B13024 BIOETHICS AND BIOSAFETY LTPC
3003

COURSE OBJECTIVES:

1. To Understand Biosafety regulations and IPR

2. To discuss environmental containments of GMO and ethics of stem cell research

3. To appraise ethical issue of transgenics in plant, animal and microorganisms

UNIT | LEGAL IMPACTS OF BIOTECHNOLOGY - BIOSAFETY REGULATIONS AND
BIOETHICS 9
National and International Level Biosafety Regulations, Trials On-field, Upscaling of Field Trials,
Coordination and Capacity Establishment, Screen—A Newsletter on Biosafety, Hazardous Materials
Used in Biotechnology—Handling and Disposal, Good Manufacturing Practices, Good Laboratory
Practices, Good Laboratory Practice Principles. Bioethics: Introduction to ethics and bioethics,
framework for ethical decision making. Ethical, legal and socioeconomic aspects of gene therapy.

UNIT Il INTELLECTUAL PROPERTY RIGHTS 9
Introduction to IPR, Types of IP - Patents, Trademarks, Copyright & Related Rights, Industrial
Design, Traditional Knowledge and Geographical Indications, Filing of a patent application;
Precautions before patenting-disclosure/non-disclosure; Procedure for filing a PCT application,
Patenting and the Procedures Involved in the Application for Grading of a Patent, Steps to a
Patent, Examples of Patents in Biotechnology

UNIT I ENVIRONMENTAL CONTAINMENTS OF GMO AND FARMERS RIGHTS 9
The GM-food debate and biosafety assessment procedures for biotech foods & related products,
including transgenic food crops, case studies of relevance. Key to the environmentally responsible
use of biotechnology. Environmental aspects of biotech applications. Use of genetically modified
organisms and their release in environment. Discussions on recombinant organisms and
transgenic crops, with case studies of relevance. Plant breeder’s rights. Legal implications,
Biodiversity and farmers rights. Ethical implications of GM crops and GMO’s.

UNIT IV STEM CELL RESEARCH 9
Introduction, Applications of Stem Cells, Ethics Involved in Stem-cell Research, Use of Cell-
cultures as Alternatives to Use of Animals, Replacement, Use of Animals for Research and
Testing, Animal Cloning, Ethics and Animal Cloning, Human Cloning, Why Cloning Humans is
Ethically Unacceptable?, Controlling Someone Else’s Genetic Makeup, Instrumentality, Infertility—
An Exception to Instrumentality.

UNIT V ORGANS TRANSPLANTATION IN HUMAN BEINGS 9
Organs Transplantation in Human Beings, Ethics in Xenotransplantation, Bioethical Issues,
Transgenesis, Informed Consent, Allocation of Health Care Resources, Patentability and
Xenotransplantation, Organ Culture, Ethical Issues.

TOTAL:45 PERIODS
COURSE OUTCOMES:
The students will be able to
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1. Recall different rDNA technology of transgenic in animals, humans and plants

2. Understand the various biosafety regulations in transgenics

3. lllustrate IPR and patent procedures

4. Comprehend on various techniques of genome, stem cells and organ research in humans
5. Aware of modern rDNA research and its ethical procedures

6. Comprehend on recent ethical, legal and social economic impacts of rDNA research in
biotechnology and its applications

TEXT BOOK:
1. Sree Krishna. Bioethics and Biosafety in Biotechnology. New Age International Publishers, New
Delhi, 2007

REFERENCE BOOKS:

1. Jonathan, Y.R., Anthology of Biosafety (Vols. 1-4), American Biological Safety Association
(2005).

2. Encyclopedia of Ethical, Legal and Policy issues in Biotechnology, John Wiley & Sons Inc.
(2005).

B13025 AGRICULTURAL BIOTECHNOLOGY LTPC
3003

COURSE OBJECTIVE:

1. To demonstrate the basics of genes, genomes and breeding principles.

2. To motivate students in analyzing techniques in tissue culture and genetic engineering.

3. To elaborate the understanding of biodiversity and IPR issues in agricultural crops.

UNIT | PLANT BIOTECHNOLOGY CONCEPTS 9

Basic concepts and history of biotechnology, Different branches of biotechnology, Tools of Genetic
Engineering: Cloning vehicles, Restriction enzymes, Modifying enzymes, DNA ligase, Polymerase
etc. Cloning Vectors, Recombinant DNA technology

UNIT Il PLANT BREEDING TECHNIQUES 9
Significance of plant breeding in crop development. Methods of plant breeding in self and cross
pollinated crops. Clonal selection, population improvement programme. Heterosis, Genetical and
physiological basis.Interspecific/ Intergeneric hybridization, Heterosis inbreeding depression.
Polypliody its types. Mutation breeding Gene actions, heritability, genotype and environmental
interactions.

UNIT I PLANT CELL AND TISSUE CULTURE 9
Scope and importance of tissue culture in crop improvement , totipotency and morphogeneis,
Organogenesis, Rhizogeneisis, Embryogenesis, Nutritional requirement of in vitro cultures,
Different techniques of in-vitro culture. Protoplast isolation, culture Manipulation and fusion.
Cybrids, Products of somatic hybridization, Cryopreservation of germplasm. Secondary
metabolites production

UNIT IV BIODIVERSITY CONSERVATION 9
Geographical causes of diversity. Types of diversity. Biodiversity and centers of origins of plant.
Hot spots in India. Principles of conservation biology. Biosphere concept, Genetical and
evolutionary principles of conservation. Collection Maintenance and conservation of biodiversity.
endangered plants, endemism and Red Data Book

UNIT V INTELLECTUAL PROPERTY RIGHTS 9
Intellectual Property Rights and legal concerns of Bio-resources. Case study on Basmati Rice,
Turmeric and Neem

TOTAL:45 PERIODS
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COURSE OUTCOME:

The students will be able to

1. Acquire knowledge on plant breeding

2. Outline the principles of plant breeding and its techniques

3. Demonstrate various tools involved in genetic engineering

4. lllustrate the different strategies for biodiversity conservation
5. Acquire knowledge on IPR and its importance in patent rights
6. Demonstrate different tools of plant genome analysis

TEXT BOOKS:

1. Chawla H S, Introduction to Plant Biotechnology, 3Ed Oxford & IBH Publishing 2020

2. B.D.Singh, Plant Breeding Principles and Methods, Kalyani Publisher 2018

3. Razdan M K, Introduction to Plant Tissue Culture, Oxford & IBH Publishing 2019

4. Satish Kumar Sinha, Plant Tissue Culture: Theory and Practice, Oxford Book Company 2012

5. Jeyabalan Sangeetha, Devarajan Thangadura, Goh Hong Ching, Saher Islam. Biodiversity and

Conservation, Apple Academic Press, 2019

6. Ram Kumar, Intellectual Property Rights-Demystified, New India Publishing House, New Delhi.
(2008).

7. Satish Kumar Sinha, Elementary Bioinformatics , Oxford Book Company, 2012

REFERENCE BOOKS:

1. TA Brown, Gene Cloning and DNA analysis, an introduction, Fourth edition, Blackwell science,
2001.

2. From Genes to clones, Introduction to gene Technology. Panima Publishing Corporation, 2003.

3. Jocelyn E. Krebs, Elliott S. Goldstein, Stephen T. Kilpatrick, Lewin's Genes XllI, 2017.

B13026 ALGAE BIOTECHNOLOGY LTPC
3003

COURSE OBJECTIVE:

1. Impart the knowledge of different techniques employed in alage technology

2. Improve the understanding of applications and products derived from microalgae

3. lllustrate the characterization of algae using biochemical and molecular tools

UNIT | ALGAE CELLS 9
Algae and its culture - Isolation Techniques (Downstream Techniques) - Growth curve —
Microscopy —Streaking - Culture Collection and Maintenance.

UNIT Il CULTURE MEDIUM/NUTRIENTS AND CONDITION 9
Culturing Media — Types of Media (BB, CFTRI, Fog’'s Medium, Shibin, Guillard’s F/2 medium,
Walne Medium) — Media Modification — Maintaining Conditions (Temperature, pH, Light, Salts etc).

UNIT 1 PHYCOREMEDIATION 9
Adsorbing — Application in Environmental Clean up — Heavy Metal uptake, Wastewater treatment —
Dye remediation —Agricultural application

UNIT IV VALUE ADDED COMPOUNDS 9
Oils and fatty acids — PUFA — Single Cell Protein — Biofilms — Secondary metabolites — Pigments —
Proteins — Feed and Food — Biofuels

UNIT V CHARACTERIZATION AND GENOMIC STUDIES 9

GC of Fatty acid — MS in Result analysis — FTIR — SEM ;Molecular Techniques — DNA isolation —

PCR — Molecular ldentification — Phylogentic analysis — Pathway Analysis — Biomarkers.
TOTAL:45 PERIODS

COURSE OUTCOME:

The students will be able to
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1. Understand the importance of algae and their culture techniques

2. Summarize the value added products of algae

3. Outline the application of algae in Industry and environment.

4. Elaborate the cell characteristics of microalgae

5. Investigate different products from algal sources through technological interventions
6. Infer algal characterization using molecular tools

TEXT BOOKS

1. M. Arumugam, S. Kathiresan., N. Subramani, Applied Algal Technology. Nova Science
Publishers, New York, (2020).

2. AVSS Sambamurthy A Textbook of Algae, I.K. International Pvt. Ltd. New Delhi, (2017)

3. C. Vanden Hoek, D.G. Mann and H.M. Jahns . Algae — An introduction to Phycology, Cambridge
University Press, (1995).

4. Kristian N. Hagen, Algae - Nutrition, Pollution Control and Energy Sources, Nova Science
Publishers, 2009

REFERENCE BOOKS:

1. FaizalBux, Yu ufs Cgn n.s AahS s snJ igiJaJhD:s 6aJdui s Sids 6aJi ,s apanih as 0i aiS nJiSas
6uban gnih,sawn z aaSid,s IHP.

2. Gokare A. Ravishankar, Ambati Ranga Rao. Handbook of Algal Technologies and
Phytochemicals, CRC Press, Taylor and Francis Group, 2019.

B13027 ENGINEERING PROPERTIES OF FOOD MATERIALS LTPC
3003
COURSE OBJECTIVES:
To study about the different methods of determining the quality and properties of different

foods
To gain knowledge of engineering properties during processing, packing, storage and
transport.
To impart knowledge about electrical properties of food and its applications in food
engineering

UNIT | PHYSICAL PROPERTIES OF FOODS 9

Methods of estimation of Shape, Size, volume, density, porosity and surface area, sphericity,
roundness specific gravity. Frictional properties-coefficient of friction, Storage and flow pattern of
agricultural crops

UNIT Il RHEOLOGICAL PROPERTIES OF FOODS 9
Definition — classification — Newton’s law of viscosity — momentum-diffusivity-kinematic viscosity —
viscous fluids — Newtonian and Non Newtonian fluidsViscosity Measurements-Viscometers of
different types and their applications-Texture measuring instrumentsHardness and brittleness of
Food materials.

UNIT Il THERMAL PROPERTIES OF FOODS 9
Definitions of Heat capacity, specific heat, enthalpy, conductivity and diffusivity, surface heat
transfer coefficient, Measurement of thermal properties like specific heat, enthalpy, conductivity
and diffusivity, DTA, TGA, DSC.

UNIT IV AERODYNAMIC PROPERTIES OF FOODS 9

Drag and lift coefficient, terminal velocity and their application in the handling and separation of
food materials.
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UNIT V HYDRODYNAMIC PROPERTIES OF FOODS 9
Water activity- measurement-vapor pressure method —freezing point depression method- Effect of
temperature, and pressure on water activity-moisture sorption isotherms- models-Henderson, PET
and GAB models.

TOTAL:45 PERIODS
COURSE OUTCOMES:
The students will be able to
. Understand Engineering properties of food materials.
. Identify the structure and chemical composition of foods.
. Determine the physical properties of food materials.
. Calculate the water activity, food stability sorption and desorption isotherm of food materials.
. Study the difference between Newtonian and non-Newtonian fluids.
. Examine the thermal properties, electrical and magnetic properties of food.

OO WNPE

TEXT BOOKS

1. Serpil Sahin and Servet Gulum Sumnu “Physical Properties of Foods”, Springer,USA, 2006.

2. Nuri N. Mohsenin: “Thermal Properties of Food & Agricultural materials”, Gordon and Reach
science publishers, 1970.

REFERENCE BOOKS

1. Rao, M.A and S.S.H. Rizvi:"Engineering Properties of Foods”, Mercel Dekker inc. New York,
1998.

2. Lewis M.J, “Physical properties of foods and food processing systems” Woodhead publishing
Cambridge, UK, 1990.

3. Reyond Jewitt and others: “Physical properties of foods “Allied science publishers, 1983.

4. Shafiur Rehman: Food Properties Hand book CRC press inc. New York, 1995.

5. Micha Peleg and Edward B. Bagley, “Physical Properties of Foods” AVI publishing company inc,
Westport USA, 1983.

6. Kachru R.P.and R.K. Gupta, “Physico — Chemical Constituents and Engineering Properties of
Food crops”, Scientific publishers, Jodhpur.

B13028 STORAGE ENGINEERING LTPC
3003
COURSE OBJECTIVES:
1. To enable the student to understand: The need for effective and scientific storage of food
commodities.
2. To provide an opportunity for students to develop skills in evaluating storage structures and
also to design structures for various perishable commodities.

UNIT | STORAGE ENGINEERING 9
Importance of scientific storage systems, post harvest physiology of semi-perishables and
perishables, climacteric and non climacteric fruits, respiration, ripening, changes during ripening,
ethylene bio-synthesis; Damages: Direct damages, indirect damages, causes of spoilage in
storage (moisture, temperature, humidity, respiration loss, heat of respiration, sprouting).

UNIT Il INSECTS, PESTS AND RODENTS 9
Destructive agents (rodents, birds, insects, etc.). Physico chemical and biological changes due to
infestation, sources of infestation; Damage caused by rodents; Storage pests

UNIT 1 INTEGRATED PEST CONTROL MECHANISMS 9
Seed coating, fumigations- choice of fumigants, properties of fumigants, under wrap fumigation,
fumigation of warehouses, detection of residual fumigants — mechanism and devices.. etc.

UNIT IV STORAGE STRUCTURES 9
Traditional storage structures, improved storage structures, modern storage structures; Farm
silos: Horizontal silos, tower silos, pit silos, trench silos, size and capacity of silos; Design of
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storage structures: pressure theories, pressure distribution in the bin, grain storage loads, pressure
and capacities, warehouse and silos.

UNIT V STORAGE OF PERISHABLES 9
Cold storage, controlled and modified atmospheric storage, hypobaric storage, evaporative cooling
storage,conditions for storage of perishable products, control of temperature and relative humidity
inside storage; functional,structural and thermal design of cold stores.

TOTAL:45 PERIODS
COURSE OUTCOMES :
The students will be able to
1. Recognize the need for adaptation of scientific storage methodologies for food commaodities.
2. Distinguish between traditional storage structures and modern storage structures.
3. Design and construct modified storage structure based on the requirement on the farm.
4. Calculate the amount of CO, & O, that can be permissible in systems that require a

manipulation of the storage structures in terms of atmospheric conditions.

. Criticize, evaluate and judge the efficiency of commercial storage structures.
. Modify structures and environments to better fit the needs of commodities and consumer alike.

o Ol

TEXT BOOKS

1. P.H. Pandey. 2014. Principles and Practices of Agricultural Structures and Environmental
Control. Kalyani Publishers, Ludhiana.

2. Sahay K.M and K.K.Singh. “Unit Operations of Agricultural Processing” Vikas Publications, New
Delhi, ISBN-81-259-1142-1, 2007.

3. A.M. Michael and T.P. Ojha. 2004. Principal of Agricultural Engineering, Vol. I. Jain Brothers,
New Delhi.

REFERENCE BOOKS

1. Myer Kutz. 2007. Handbook of Farm, Dairy, and Food Machinery. William Andrew, Inc.,
Norwich, NY, USA.

2. LW. Newbaver and H.B. Walker. 2003. Farm Buildings Design. Prentice-Hall Inc., New
Jersey,USA.

3. J. Whitaker. 2002. Agricultural Buildings and Structures. Reston Publishing Home, Reston,
Virgenia, USA

B13029 GREEN TECHNOLOGY IN FOOD PROCESSING LTPC
3003

COURSE OBJECTIVES:

1. To provide basic knowledge of Green chemistry.

2. To provide the importance of eco-friendly methods of manufacture of various products.

3. To introduce the process intensification for Green chemistry.

UNIT | INTRODUCTION TO GLOBAL AGRI FOOD SYSTEM 9
Introduction — Characteristics of Global agri-food system — Types of food systems — Structures and
layers - Agri-food supply chain — Key drivers of the Food chain — Industrialization of agriculture —
Green revolution - Globalisation and agriculture — Environmental and sustainable agriculture
certification

UNIT Il SUSTAINABILITY AND LIFE CYCLE ASSESSMENT (LCA) 9
Concept of Sustainability — Green Chemistry and Sustainability parameters — LCA methodology —
Methodological Framework — Applications of LCA — Product Oriented LCA — Process Oriented LCA

UNIT I 9
Green Technology in Food Processing — Supercritical and near-supercritical CO2

processing and Sub-critical water extractions Properties of CO2 — Environmental and safety
advantages of using CO2 in process- Operating a process economically with CO2 - principles and
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practice of supercritical fluid extraction — process systems and industrial applications - Sub critical
water extraction — Industrial applications

UNIT IV ELECTRODIALYSIS IN FOOD PROCESSING 9
Basic principles of conventional Electrodialysis — Membranes — operating variables — Bipolar
membranes and principle of Bipolar membranes - Green technologies applications of conventional
and bipolar ED in food processing

UNIT V EMERGING TECHNOLOGIES IN GREEN PROCESSING 9
Microbial control in Foods using biopreservatives — Novel Thermal Technologies — Microwave
Technology — Green technology in Food dehydrations — “Green drying” scheme - Energy efficient
dryers — Green Packaging

TOTAL:45 PERIODS
COURSE OUTCOMES:
The student will be able to
1. Understand the basics of Green Technology
2. Predict the efficiency of a system and relate it with Green Technology
3. Examine suitable processes towards Green processing of Foods
4. Choose an eco-friendly and cost-effective method of manufacture of products
5. To Improve existing methods for improved efficiency and economics
6. Develop novel methods for improved efficiency and economics

TEXT BOOK:
1. Joyce |. Boye and Yves Arcand. “Green Technologies in Food Production and Processing”,
Springer Publications, 2012. e-ISBN 978-1-4614-1587-9

REFERENCE BOOKS:

1. James Clark and Duncan Macquarrie, “Handbook of Green Chemistry and Technology”,
Blackwell Publishing, First Edition, ISBN — 0632057157, 2002.

2. Stanley E. Manahan. “Green Chemistry and the Ten commandments of Sustainability”,
ChemChar Res. Inc., 2006. ISBN 0-9749522-4-9

BI3030 BIOMASS AND BIOENERGY LTPC
3003

COURSE OBJECTIVE:

1. To make aware of various renewable feedstocks available for bioenergy

2. To elaborate on the concept of biofuel production from biomass

3. To analyze the policies & legislation in bioenergy sector

UNIT | ENERGY CONCEPTS 9
Fundamental concepts in understanding biofuel/bioenergy production, Renewable feedstocks and
their production, Feedstocks availability, characterization and attributes for biofuel/bioenergy
production

UNIT Il BIOMASS FEEDSTOCKS AND PROCESSING 9
Biomass Conversion Technologies - Biorefinery Concept , Hydrolysis, enzyme & acid hyrolysis —
Fermentation, Anaerobic digestion - Trans-esterification, Various biofuels/bioenergy from biomass

UNIT I BIOMASS CONVERSION TECHNOLOGIES 9
Biomass conversion to heat and power: thermal gasification of biomass, anaerobic digestion,
Biomass conversion to biofuel: thermochemical conversion, syngas fermentation, Biochemical
conversion to ethanol: biomass pretreatment, Different enzymes, enzyme hydrolysis, and their
applications in ethanol production
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UNIT IV BIODIESEL 9
Biodiesel production from oil seeds, waste oils and algae, Environmental impacts of biofuel
production Value-added processing of biofuel residues and co-products, Emissions of biomass

UNIT V WASTE TO ENERGY 9
Waste composition and Classification: Organic municipal waste, clinical waste, sewage sludge,
agricultural waste, Waste& biomass materials handling. Energy processing from waste/biomass,
Bio-energy policies & legislation at national and international level

TOTAL:45 PERIODS
COURSE OUTCOME:
The students will be able to
1. Understand the fundamental concepts of energy
2. Relate the principles underlying the design and operation of biomass to energy
3. ldentify the bioconversion technigues and limitations in Biomass processing
4. Compare Biomass conversion processes
5. Analyze research issues in biodiesel production
6. Measure the Environmental impacts of biofuels and legislation

TEXT BOOKS:

1. Vaughn C. Nelson, Kenneth L. Starcher, Introduction to Renewable Energy. CRC Press; 2
edition 2016

2. Simona Ciuta, Demetra Tsiamis, Gasification of Waste Materials. Marco J. Castaldi. Academic
Press (2017)

3. P. Chartier G.L. Ferrero U.M. Henius S. Hultberg J. Sachau M., Biomass for Energy and the
Environment. Wiinblad. Pergamon (1997)

4. Bioenergy and Biochemicals Production from Biomass and Residual Resources, Editors:
DimitarKarakashev and Yifeng Zhang MDPI Publisher 2018

REFERENCE BOOKS:

1. Jianzhong Sun, Shi-You Ding, Joy D. Peterson, Laurie Peter, Heinz Frei, Ferdi Schuth, Tim S.
Zhao, Tao Ling. Biological Conversion of Biomass for Fuels and Chemicals: Explorations from
Natural Utilization Systems. Royal Society of Chemistry; 1 edition (2013).

2. Jens Holm-Nielsen, Ehiaze Augustine Ehimen Biomass Supply Chains for Bioenergy and

Biorefining.. Woodhead Publishing (2016).

B13031 PLANT TISSUE CULTURE LTPC
3003

COURSE OBJECTIVES:

1. To create awareness in plant biotechnology.

2. To impart knowledge in micromanipulation techniques in cell culture.

3. To understand the principles of transgenic plants.

UNIT | CELL AND TISSUE CULTURE 9
Definition and need; Types of Methods in plant Biotechnology; Cell and Tissue Culture; Micro
propagation; Callus Culture; Somatic Embryogenesis; Hairy Root Culture; Culture Medias.

UNIT Il PLANT GENETIC ENGINEERING TOOLS 9
Vectors and Genetic Engineering; Agro bacterium mediated gene transfer and cloning; Agro
bacterium types; Plant viruses and Genetic Engineered viruses as a tool of deliver foreign DNA;
major plant viruses,Camv, TMV, BBTV, Gemini viruses etc.

UNIT I APPLICATION OF PLANT BIOTECHNOLOGY 9
Hairy Root Cultures and Secondary Metabolite production; Plant as Bioreactors- edible Vaccines;
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Germplasm conservation; Gene Banks; Crop improvement; legume symbiosis, N2 Fixation;
Regulation of NIF and NOD Genes.

UNIT IV SECONDARY METABOLITE PRODUCTION IN TISSUE CULTURE 9
Culture initiation, biotransformation, elicitation, hairy root culture, immobilization, permeabilization.

UNIT V GREEN HOUSE OPERATION AND MANAGEMENT 9
Hardening and acclimatization of tissue cultured plants
TOTAL: 45 PERIODS
COURSE OUTCOMES:
1. Acquire knowledge in cell and tissue culture techniques.
2. Gain the knowledge about to plant genetic engineering tools.
3. Learn the various applications of plant tissue culture.
4. Understand the molecular concepts of disease resistance factors in plants.
5. Study the development of transgenic plants on abiotic and biotic factors
6. Assess about the scope and applications in plant biotechnology

TEXT BOOKS:

1. Mantal S.H., Mathew J.A.,Mickee R.A., Principles of Plant Biotechnology. An Introduction to
Genetic Engineering in Plants, Blackwell Scientific Publication, 2006.

2. Marx J.L., Revolution in Biotechnology, Cambridge University Press, 2002.

REFERENCE BOOKS:
1. Dodds J.H., Plant Genetic Engineering, Cambridge University Press, 2005.
2. R.C. Dubay and Maheswari. Introduction to Microbiology, S.Chand, 2002.

B13032 ANIMAL BIOTECHNOLOGY AND CELL CULTURE LTPC
3003

COURSE OBJECTIVE:

1. Develop skills of the students in the area of animal biotechnology

2. To impart technical knowledge in cell culture techniques

3. Provide knowledge in the various applications in cell culture and tissue engineering

UNIT | INTRODUCTION TO CELL CULTURE 9
Layout of cell culture laboratory, Introduction to basic culture techniques, chemically defined,
serum and serum free media. Primary cell culture and types of primary culture, Establishment of
cell line, Maintenance and preservation of cell line. Types of cell line, Availability of cell line

UNIT Il CELL SEPARATION AND CHARACTERIZATION 9
Cell separation by density gradient, Fluorescent activated cell sorting, Characterization:
Morphology,Chromosome analysis, Isoenzymes

UNIT 1 SCALING UP OF CELL CULTURES AND TISSUE ENGINEERING 9
Scaling up of Adherence and Suspension Cultures, Continuous flow culture, Cell culture as a
source of various Products- Vaccine Production, 3D culturing, Protocols for 3D culturing of cells,
Tissue Engineering applications with examples and Protocols

UNIT IV MICROMANIPULATION OF EMBRYOS 9
Micromanipulation technology, Enrichment of X and Y bearing sperms from semen samples of
animals: Artificial insemination and germ cell manipulation, In vitro fertilization and Embryo transfer
technology.

UNIT V TRANSGENIC ANIMALS 9
Molecular Diagnosis of animal diseases, Concepts of Transgenic Animal technology: Strategies for
the development of Transgenic animals and their importance in Biotechnology,
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TOTAL: 45 PERIODS
COURSE OUTCOME:
1. Define the basic concepts in cell culture techniques
2. Recognize the importance of scaling up of cell culture for production of products
3. Interpret the applications of Tissue engineering and 3D cell culture techniques
4. Relate the need of genetic screening for In vitro fertilization
5. Appraise the knowledge of live stock improvement using transgenesis
6. Assess the scope, applications and ethical issues in animal biotechnology

TEXT BOOKS:

1. lan Freshney R.. Introduction to Culture of Animal Cells: A Manual of Basic Technique and
Specialized Applications, Sixth Edition. Publisher, John Wiley & Sons, 2011.

2. Advances in Animal Biotechnology by Birbal Singh, Gorak Mal, Sanjeev K Goutam. Springer; 1*
ed. 2019 edition

REFERENCE BOOKS:

1. Animal Biotechnology 1. Niemann, Heiner, Wrenzycki, Christine .ed., Springer Publishing. 2018.

2. Levine MM, Kaper JB, Rappuoli R, Liu MA, Good MF. 2004. New Generation Vaccines. 3rd Ed
Informa Healthcare

3. Animal Cell Culture by John R.W. Masters 3rd ed., Oxford University Press, 2009

B13033 ADVANCES IN ANIMAL BIOTECHNOLOGY AND TISSUE CULTURE LTPC
3003
COURSE OBJECTIVES:
1. To Provide insights into Animal Biotechnology
2. Impart knowledge in manipulation of embryos and animal breeding
3. To make students understand the significance of trangenesis and its importance in livestock
Improvement

UNIT | CRYOPRESERVATIONOF EMBRYOS AND ARTIFICIAL INSEMINATION 9
Introduction to Animal Biotechnology, Cryopreservation of Sperms, Ova of livestock, Artificial
Insemination, Super Ovulation, In Vitro fertilization, Culture of embryos, Cryopreservation of
Embryos, Embryo transfer, Embryo splitting, Embryo sexing,

UNIT Il GERMPLASM PRESERVATION AND GENETIC DIAGNOSIS 9

In situ and ex situ preservation of germplasm, In utero testing of foetus for genetic defects,
Pregnancy diagnostic kits, Gene knock out technology and animal models for human genetic
disorders, Mouse model for COVID 19.

UNIT Il TRANSGENIC ANIMALS 9
Transgenic manipulation of animal embryos, different applications of transgenic animal technology,
Animal cloning from- embryonic cells and adult cells, cloning for conservation of endangered
species, antifertility animal vaccines, Ethical, social and moral issues related to cloning

UNIT IV LIVE STOCK IMPROVEMENT 9
Genetic characterization of livestock breeds, Marker assisted breeding of livestock, Transgenic
animals and application in expression of therapeutic proteins, Detection of meat adulteration using
DNA based methods.

UNIT V TISSUE ENGINEERING 9
Tissue Engineering: Biomaterials in tissue engineering and scaffold fabrication, Artificial blood
vessel, Artificial pancreas and liver tissue engineering, 3D Culture with different type of cells with
examples and protocols. Spheroid culture.

TOTAL: 45 PERIODS
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COURSE OUTCOMES:

The students will be able to

. Define concepts in Animal Biotechnology

. Describe the importance of Cryopreservation of embryos and embryo sexing in animals

. Relate and evaluate the genetic defects in animal embryos through molecular diagnosis

. Experiment the technology used for animal breeding

. Comprehend the fundamental concepts of mammalian cell and generation of cell line and to
demonstrate tissue engineering applications for implantable materials.

6. Design the strategies for livestock improvement through transgenesis with ethical concern.

O WNEF

TEXT BOOKS:

1. R. lan Freshney. Introduction to Culture of Animal Cells: A Manual of Basic Technique and
Specialized Applications, Sixth Edition. Publisher, John Wiley & Sons, 2011.

2. John R.W. Masters, Animal cell culture 3rd ed., A Practical Approach Oxford University press
New York 2009

3. Birbal Singh, Gorak Mal, Sanjeev K Goutam. Advances in Animal Biotechnology Springer; 1st
ed. 2019 edition

REFERENCE BOOKS:

1. Niemann, Heiner, Wrenzycki, Christine, Animal Biotechnology, Springer Publishing. 2018.

2. Levine MM, Kaper JB, Rappuoli R, Liu MA, Good MF. 2004. New Generation Vaccines. 3rd Ed.
Informa Healthcare

3. John R.W. Masters, Animal Cell Culture 3rd ed., Oxford University Press, 2009.

B13034 CROP IMPROVEMENT LTPC
3003
COURSE OBJECTIVE:
e To impart knowledge to the students on the botanical description, origin, distribution and
various breeding approaches used for the development of varieties / hybrids in various
kharif crops

UNIT | 9
Centers of origin, distribution of species, wild relatives — Rice, Jute,Maize, Sorghum, Pearl millet,
Ragi, Pigeon pea, Urdbean, Mungbean,Soybean, Groundnut, Seasame, Castor, Cotton, Cowpea,
Tobacco, Brinjal,Okra and Cucurbitaceous.

UNIT Il 9
Plant genetic resources, its utilization and conservation, study of genetics of qualitative and
guantitative character. Important concept of plant breeding - self pollinated, Cross pollinated,
Vegetatively propagated crops.

UNIT I 9
Breeding objective and methods, procedure for developing hybrids /varieties - Rice, Jute, Maize,
Sorghum, Pearl millet, Ragi, Pigeon pea,Urdbean, Mungbean, Soybean, Groundnut, Seasame,
Castor, Cotton,Cowpea.

UNIT IV 9
Breeding objective and methods methods, procedure for developing hybrids / varieties - Tobacco,
Brinjal, Okra and Cucurbitaceous.Breeding for abiotic stress and biotic stress .Genotype —
Environment interaction and adaptation.

UNIT V 9
Hybrid seed production technology — Rice, Maize, Sorghum, Pearl millet and Pigeaon pea, Cotton.
Ideotype concept and climate resilient crop varieties for future.
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TOTAL: 45 PERIODS
COURSE OUTCOME:
» The student will learn about basic concepts of classical, wild species methodologies employed for
Kharif crops and current trends in plant breeding will be exposed.

TEXT BOOKS

1. Singh, B.D. 2007. Plant breeding - Principles and methods. Kalyani Publishers, New Delhi

2. Chopra, V.L. 2000. Breeding of Field Crops (Edt.). Oxford and IBH Publishing Co.Pvt. Ltd., New
Delhi

3. Manjit S. Kang 2004. Crop Improvement: Challenges in the Twenti-First Century (Edt).
International Book Distributing Co. Lucknow.

REFERENCE BOOKS

1. Ram, H.H. and H.G. Singh. 1994. Crop Breeding and Genetics. Kalyani Publishers, New Delhi.

2. Sharma, A.K. 2005. Breeding Technology of Crop Plants (Edt.). Yash Publishing House,
Bikaner.

3. Phoelman, J.N. and Borthakur, 1969. Breeding Asian field crops .Oxford & IBH Publishing Co.,

New Delhi

4. Briggs, F.N. and P.F. Knowels, 1970. Introduction to plant breeding. Reinhold, New York.

5. Harihar Ram and Hari Govind Singh, 1994. Crop breeding and Genetics. Kalyani Publishers,
New Delhi.

BI3035 AGROCHEMICALS LTPC
3003

COURSE OBJECTIVES:

» To know about various agrochemicals and its usage in agricultural production

» To know about classification of herbicides, fungicides, insecticides

UNIT | AN INTRODUCTION TO AGROCHEMICALS 9
type and role in agriculture, effect on environment, soil, human and animal health, merits and
demerits of their uses in agriculture, management of agrochemicals for sustainable agriculture.

UNIT Il HERBICIDES 9
Major classes, properties and important herbicides. Fate of herbicides. Fungicides - Classification
— Inorganic fungicides-characteristics, preparation and use of sulfur and copper, Mode of
actionBordeaux mixture and copper oxychloride. Organic fungicides- Mode of action-
Dithiocarbamates-characteristics, preparation and use of Zineb and maneb.Systemic fungicides-
Benomyl, carboxin, oxycarboxin, Metalaxyl, Carbendazim, characteristics and use.

UNIT 1 INTRODUCTION AND CLASSIFICATION OF INSECTICIDES 9
inorganic and organic insecticides Organochlorine, Organophosphates, Carbamates, Synthetic
pyrethroids Neonicotinoids, Biorationals, Insecticide Act and rules, Insecticides banned, withdrawn
and restricted use, Fate of insecticides in soil & plant. IGRs Biopesticides, Reduced risk
insecticides, Botanicals, plant and animal systemic insecticides their characteristics and uses.
Plant biopesticides for ecological agriculture, Bio-insect repellent

UNIT IV FERTILIZERS AND THEIR IMPORTANCE. NITROGENOUS FERTILIZERS 9
Feedstocks and Manufacturing of ammonium sulphate, ammonium nitrate, ammonium

chloride, urea. Slow release N-fertilizers. Phosphatic fertilizers: feedstock and manufacturing of
single superphosphate. Preparation of bone meal and basic slag. Potassic fertilizers: Natural
sources of potash, manufacturing of potassium chloride, potassium sulphate and potassium nitrate.

UNIT V MIXED AND COMPLEX FERTILIZERS 9
Sources and compatibility—preparation of major, secondary and micronutrient mixtures. Complex
fertilizers:Manufacturing of ammonium phosphates, nitro phosphates and NPK complexes.
Fertilizer control order. Fertilizer logistics and marketing.
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TOTAL: 45 PERIODS
COURSE OUTCOMES:
» Understanding the pesticide classification, merits and demerits of their uses in Agriculture

TEXT BOOKS

1. Buchel, K. H. 1983 Chemistry of Pesticides. John Wiley and Sons New York.

2. Collings G. H. 1955 Commercial Fertilizers. Mc. Grew Hill Publishing Co. New York.

3. Geroge W. W 1986. Fundamentals of Pesticides- A self instruction Guide. Thomas publication
P.O. Box 9335. Freno, California.

REFERENCE BOOKS

1. Sree Ramulu, U. S. 1979. Chemistry of Insecticides and Fungicides. Oxford and IBH Publishing
House Co. New Delhi.

2. Sree Ramulu,U.S.1990. Methods of Pesticides Analysis, Oxford-IBH

3. Gunter Zweig Academic Pesticides, Plant Growth Regulators and Food Additives, Vol | to XI ,
Gunter Zweig Academic .

4. Vogel.A.l. — 1989 ..A Textbook of Practical Organic Chemistry. ELBS with Longman, 5th Ed.,

B13036 ADVANCES IN PROCESSING OF HORTICULTURE, SPICES LTPC
AND PLANTATION PRODUCTS 3003

COURSE OBJECTIVES:

1. To impart the various methods of processing tea products.

2. To demonstrate a basic knowledge on process of coffee, and cocoa.

3. To develop an awareness of various processing procedure for major spices & minor spices.

UNIT | PRIMARY PROCESSING OF FRUITS AND VEGETABLES 9
Importance of post harvest technology of fruits and vegetables. Structure, cellular components,
composition and nutritive value of fruits and vegetables, fruit ripening, spoilage of fruits and
vegetables. Harvesting and washing, pre-cooling, preservation of fruits and vegetables, blanching,
commercial canning of fruits and vegetables, minimal processing of fruits and vegetables.

UNIT Il DRYING AND DEHYDRATION OF FRUITS AND VEGETABLES 9
Radiation preservation of fruits and vegetables, preservation by irradiation sources. High pressure
processing of fruits and vegetables and its applications. Cold storage of fruits and vegetables,
controlled atmosphere packaging of fruits and vegetables, gas composition, quality of storage.
Osmotic dehydration, foam mat drying, freeze drying. Intermediate moisture foods, Sensory
evaluation of fruit and vegetable products, packaging technology for fruits and vegetables, general
principles of quality standards and control, FPO, quality attributes.

UNIT 1 PRODUCTION AND PROCESSING OF TEA 9
Production status of tea, Types of tea, Black tea, Green tea and Oolong tea. chemistry of tea
manufacturing and tea quality; tea aroma precursors; tea flavour; tea grades; storing of tea. Instant
tea, tea concentrates, decaffeinated tea, flavoured tea; herbal tea.

UNIT IV PRODUCTION AND PROCESSING OF COFFEE 9
Production status of coffee, processing of coffee cherries- wet and dry methods.Coffee beans,
grinding, storage and preparation of brew, Soluble /Instant coffee, Use of chicory in coffee,
decaffeinated coffee.

UNIT V PROCESSING OF SPICES 9
Classification of spices- Major, minor- production, pre-harvest and post-harvest problems in
processing, properties, drying, storage and packaging, health benefits; flavouring components;
spice powder and paste: processing, quality, storage; spice based food additives; volatiles,
essential oils and oleoresins: characteristics, extraction procedure and utilization.

TOTAL: 45 PERIODS
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COURSE OUTCOMES:

The students will be able to

1. Define the different unit operations and its equipments involved in coffee, tea and cocoa
processing.

. Gain knowledge in processing of plantation crops and spices and also its value added products.

. Outline ways in which quality loss can be minimised during preparation and processing.

. Develop value added products from plantation products and spices.

. Demonstrate appropriate technique for the extraction of spice oil and oleoresin with quality
standards.

. Acquire a confident to get placement in any kind of cereals and spices industry with minimum
post harvest losses and maximum benefit to the industry.

b wiN
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TEXT BOOKS:

1. Srivastava RP & Sanjeev Kumar. 1994. Fruit and Vegetable Preservation. Principles and
Practices. International Book Distr. ISBN 13: 9788123924373

2. Verma LR & Joshi VK. 2000. Post Harvest Technology of Fruits and Vegetables. Vols. I-II.
Indus Publ. ISBN : 8173871086

3. Banerjee, B. Tea Production and Processing, (Oxford & IBH Pub. Co., 1993). ISBN :
8120408020, 9788120408029

4. Sivetz, M. Coffee Technology, (AVI publishing Co., 1979). ISBN-13: 978-0870552694

5. Purthi, J. S. Major Spices of India: Crop Management and Post Harvest Technology, (ICAR
publication, 2003)

6. Purthi, J. S. Minor Spices and Condiments: Crop Management and Post Harvest Technology,
(ICAR publication, 2001)

REFERENCE BOOKS:

1. Salunkhe, D. K. and Kadam, S. S. Handbook of Fruit Science and Technology: Production,
Composition, Storage, and Processing, (CRC Press, 1995). ISBN-13: 978-0824796433

2. Sumanbhatti & Uma Varma. 1995. Fruit and Vegetable Processing. CBS.
ISBN 10: 8123904045 ISBN 13: 9788123904047

3. Thompson AK. 1996. Post Harvest Technology of Fruits and Vegetables. Blackwell. ISBN13:
978-0632040377

4. Jain, N. K. Global Advances in Tea Science, (Aravali Books International, 1999). ISBN-10:
8186880127

5. Clifford, M. N. and Willson, K. C. Coffee: Botany, Biochemistry and Production of Beans and
Beverage, (AVI publishing Co., 1985). ISBN 978-1-4615-6657-1

B13037 ENVIRONMENTAL POLLUTION CONTROL ENGINEERING LTPC
3003

COURSE OBJECTIVE:

1. To give an exposure to various control acts

2. To study the advantages and disadvantages of impact assessment methods

3. To study the methods of reducing the waste and reusing it.

UNIT | POLLUTION CONTROL ACTS 9
The water (prevention and control of pollution) act 1974 and rules 1975- CPCB-form XIII,XIV,XV,
The air (prevention and control of pollution) act 1981 and rules 1982,CPCB-form I,VI. National
ambient air quality standards.

UNIT Il ENVIRONMENT PROTECTION ACT 9
The environment (protection) act 1986, rules 1986-definitions, constitution, function and fund of
central &state boards. Penalties and procedure, miscellaneous, standards of emission or discharge
of environmental pollutants. Form V
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UNIT 1l ENVIRONMENTAL IMPACT ASSESSMENT 9
Environmental impact assessment notification, 2006-environmental clearance, list of projects, form
I, general structure of EIA documents, content of summary EIA, Environment management,
Environment Audit

UNIT IV BIOSAFETY 9
The manufacture, use, import, export and storage of hazardous microorganisms genetically
engineered organisms or cells rules, 1989-definitions, competent authorities, animal and human
pathogens

UNIT V WASTE DISPOSAL 9
Biomedical waste (management and handling) 1998,-categories of biomedical waste, colour
coding and type of container for disposal of biomedical wastes. Transport of biomedical waste
containers/bags (schedule 1V), standards for treatment and disposal of biomedical wastes
(schedule V), waste management facilities like incinerator/autoclave/microwave system, form-
LILIIL

TOTAL: 45 PERIODS
COURSE OUTCOME:
The students will be able to
1. Understand basics of pollution and its types
2. Remember Pollution control acts and regulations.
3. Apply bio safety principles in pollution control.
4. Evaluate audit reports on pollution control.
5. Evaluate various approaches for biomedical waste treatment and disposal
6. Analyse various recycling methods

TEXT BOOK:
1. C. S. Rao Environmental Pollution Control Engineering, New Age International, 2007

REFERENCE BOOKS
1. Peter Wathern, “Environmental Impact Assessment theory and practice”, Unwin Hyman
Ltd. Routledge, 1990,
2. L. Lee Harrison , “Environmental Health and Safety Auditing Handbook”, 2nd edition,
McGraw Hill, Inc., New York, 1995
3. Kirkwood, R. C. and Longley, A. J., “Clean Technology and Environment”, Chapman Hall, 1995.

B13038 MEDICAL WASTE TREATMENT LTPC
3003
COURSE OBJECTIVES:
1. To identify the modes of medical waste treatment
2. Tounderstand the pollution and health hazards
3. To analyze the methods of water treatment

UNIT | CLASSIFICATION OF MEDICAL WASTES 9
Sources and classification of medical waste-color code-handling, sterilization, treatment.

UNIT Il ENVIRONMENTAL HAZARDS 9
Hazards —personal safety-environmental pollution-health hazards.

UNIT I WASTE TREATMENT AND MONITORING SYSTEM 9

Medical waste treatment system-temperature and level control, toxic gas detector-design of alarm
system-central monitoring- pollution monitoring system
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UNIT IV INSTUMENTS FOR MONITORING 9
Water pollution-central monitoring system,Proper disposal of wastes , incinerator. Temperature
level and flow control for computer applications in central monitoring system

UNIT V CASE STUDIES 9
Hospital Managements , collection , transportation and safe disposal-regulations, ethical issues in

waste disposal.
TOTAL: 45 PERIODS

COURSE OUTCOMES:
The students will be able to

1. Outline about Medical wastes and its disposal
2. Practice the ways of preventing pollution and personal safety
3. Design of instrumentation and control techniques for potable water treatment
4. Gains knowledge in computer monitoring system
5. Summarize the instruments in waste disposal and its uses
6. Develop knowledge for medical waste disposals in hospitals.
TEXT BOOK:

1. P.K. Behera, “Sustainable biomedical waste management”, Dominant Publishers And
Distributors, 3rd edition,1993.

REFERENCES:

1. Dr. Shalini Sharma, SVS Chauhan, “An analysis of medical waste management’, Lambert
publisher, 2000.

2. Etcalf& Eddy, “Wastewater Engineering (Treatment and Reuse)”, 4th Edn, Tata — McGraw Hill,
New Delhi, 2003.

3. Mark J. Hammer.: “Water and waste water technology” — 5thEdn”, Prentice Hall of India Pvt.
Limited, New Delhi, 2007.

4. James M. Montgomery.: “Water treatment principles and design” — A Wiley
IntersciencePublication, Newyork, 1985.

B13039 ROLE OF BIOTECHNOLOGY IN ENVIRONMENT LTPC
3003

COURSE OBJECTIVES:

1. To learn the importance of biotechnology

2. To impart knowledge on environment

3. To understand the significance of conservation

UNIT | SCOPE OF ENVIRONMENTAL BIOTECHNOLOGY 9
Environmental Pollution; Types, Causes and Effects of Soil, air, water, oil and heavy metal.
Pollution, control measures. Social Issues- Green House Gases, Global Warming, Acid Rain,
Ozone depletion, nuclear accidents and holocaust.

UNIT Il INDUSTRIAL WASTE WATER MANAGEMENT 9
Purification of waste water; Aerobic and anaerobic treatments; Management of radioactive
pollutants in water, VOC, COD BOD and BOD sensors. Bio accumulation — Bio magnification.
Biological control. Principles of environment Impact. Assessment and environmental monitoring.
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UNIT I BIOMASS, ENERGY AND SOLID WASTE MANAGEMENT 9
Biomass waste as renewable source of energy; Methods of energy production; Conversion of Solid
Waste to Methane; Biogas production; Biofuels, Management of Sludge and Solid waste
treatment- Land filling, lagooning, Composting and Vermi Composting.

UNIT IV BIODIVERSITY TYPES 9
Definition, Types, Genetic, Species, Ecosystem; Biodiversity at Global Levels; Values of
Biodiversity; Hotspots in Biodiversity; Loss of Biodiversity and its causes threats to Biodiversity; A
general account on multilateral treaties- the role of CBD, IUCN, GEF, IBPGR, NBPGR, WWF,
FAO, UNESCO and CITESBioresources

UNIT V BIOREMEDIATION AND BIODEGRADATION 9
Types- Ex situ and In situ , Bioremediation genetically Engineered Microbes for Bioremediation.
Applications of genetic engineering- Transgenic animals-cow, sheep and rabbit
TOTAL: 45 PERIODS
COURSE OUTCOMES:
The students will be able to
1. Acquire knowledge on the scope of biotechnology
2. Classify the health hazards of various pollutants
3. Explain importance of waste water treatment
4. Understand the significance of waste management
5. Outline the various bioremediation techniques
6. Adapt the conservation of biodiversity

TEXT BOOKS:

1. Dubey, R.C. “Text Book of Biotechnology”, S. Chand & Co, 2nd edition, 2004.

2. Chatterjee, Introduction to Environmental Biotechnology, PHI Learning Pvt Ltd,3rd Edition 2011

3. Indu Shekhar Thakur Environmental Biotechnology: Basic Concepts and Applications, IK
International Publishing House Pvt Ltd, 2011

REFERENCE BOOKS:
1. Foster C.F; Johnware D.A, “Environmental Biotechnlogy”, Ellis Harwood Ltd.3rd edition, 2003.
2. Gupta P.K. “Elements of Biotechnology”, Rastogi Publications, 2004.

B13040 OCCUPATIONAL SAFETY MANAGEMENT LTPC
3003
COURSE OBJECTIVES:
1. To know about the health issues and safety principles
2. To apply safety practice through training methods
3. To know the occupational safety and health Act and its applications

UNIT | 9
Personal Health and Safety - personal health and safety at home and in the workplace, blood
borne virus, hepatitis B, HIV, dermatitis, skin care, Personal Safety - emergency first aid treatment
- reaction to accidents, reporting of accidents, pro-active procedures when accidents occur,
cleaning the accident site, personal safety wear and protective equipment.

UNIT Il 9
Accidents & Their Effect on Industry - costs of accidents, work accident costs and rates, time lost -
work injuries, parts of the body injured on the job - chemical burn injuries, Carpal Tunnel,
Syndrome Injuries, Drugs and Alcohol in the Workplace. Theories of Accidents - Domino Theory of
Accident Causation, Human Factors Theory of Accident Causation, Accident/Incident Theory of
Accident Causation, Epidemiological Theory of Accident Causation, Systems Theory of Causation,
Combination Theory of Accident Causation.
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UNIT I 9
Regulatory matter-Occupational Safety and Health Act (OSHA) of 1971, compliance with
established regulations-safe equipment and management supervision, Hazardous Material
Information, System - routes of entry into the body of toxic materials, general safety precautions,
cleaning chemical spills, MSDS sheets, Falling, Impact, Acceleration and Lifting Hazards - correct
lifting techniques, selecting correct lifting procedures in the workplace, safety equipment, safe
storage of materials at home and in the workplace, dealing with manual handling, Workers
Compensation -injuries and workers compensation, workers' compensation legislation, resolution
of workers' compensation disputes. Roles of Health and Safety Personnel - the modern health and
safety team, health and safety manager, engineers and safety

UNIT IV 9
Stress and Safety - workplace stress defined, sources of workplace stress, human reaction to
workplace stress, measurement of workplace stress, shift work, stress and safety, improving safety
by reducing stress, stress in safety managers, stress and workers compensation. Mechanical
Hazards and Safeguarding - common mechanical injuries, safeguarding defined, lockout/tag out
systems, taking corrective action, Heat and Temperature Hazards - the body's

response to heat, heat stress and its prevention, overview of cold hazards, preventing cold stress,
Fire Hazards - sources of fire hazards, fire dangers to humans, detection of fire hazards, reducing
fire hazards, development of Fire Safety Standards, fire safety myths, fire hazards defined, Noise
and Vibration Hazards, hazards levels and risks, identifying and assessing hazardous noise
conditions, noise control strategies, vibration hazards.

UNIT V 9
First aid in emergencies - reporting accident, Promoting Safety, safety committees. Health and
Safety Training - rationale for health and safety training, Industrial Hygiene - hazards in the
workplace, entry points for toxic agents, airborne contaminants, asbestos hazards, hazard
recognition, evaluation and control. Importance of Computers, Automation and Robots, Safety and
the Environment, Product Safety and Liability and Ergonomics and Safety.

TOTAL:45 PERIODS
COURSE OUTCOMES:
The students will be able to
Identify hazards in the home or workplace that pose a danger to their safety or health.
Control unsafe or unhealthy hazards and propose methods to eliminate the hazard.
Present a coherent analysis of a potential safety or health hazard.
Discuss the role of health and safety in the workplace pertaining to the responsibilities of
workers, managers, supervisors.
5. Indicate a comprehension of the changes created by OSHA in everyday life.
6. Identify the decisions required to maintain protection the environment, home and workplace

as well as personal health and safety.

SN S

TEXT BOOK:
1. Mark A. Friend, James P. Kohn, “Fundamentals of Occupational Safety and Health, Bernan
Press, 23-Jun-2014.

REFERENCE BOOKS:

1. Geoff Taylor, Kellie Easter, Roy Hegney, “Enhancing Occupational Safety and Health”, Elsevier
ButterworthHeinemann, 2004.

2. Occupational safety Manual, BHEL, Trichy, 1988
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BI13041 INDUSTRIAL SAFETY AND HAZARD ANALYSIS LTPC

3003
COURSE OBJECTIVE:
1. To inculcate the knowledge among students about safety procedures
2. To understand the risk analysis and assessment
3. To learn and understand hazard identification
UNIT | NEED FOR SAFETY 9

Need for safety in industries; Safety Programmes — components and realization; Potential hazards
— extreme operating conditions, toxic chemicals; safe handling

UNIT Il SAFETY PROCEDURES 9
Implementation of safety procedures — periodic inspection and replacement; Accidents —
identification and prevention; promotion of industrial safety

UNIT I PLANNING AND RISK ASSESSMENT 9
Overall risk analysis-emergency planning-on site & off site emergency planning, risk management
ISO 14000, EMS models case studies.

UNIT IV QUANTITATIVE RISK ASSESSMENT 9
Quantitative risk assessment - rapid and comprehensive risk analysis; Risk due to Radiation,
explosion due to over pressure, jet fire-fire ball.

UNIT V SAFETY AUDITS 9
Hazard identification safety audits, checklist, what if analysis, vulnerability models event tree
analysis fault tree analysis, Hazan past accident analysis Fixborough-Mexico-Madras-Vizag Bopal
analysis .Hazop-guide words, parameters, derivation-causes-consequences-recommendation-
coarse Hazop studycase studies-pumping system-reactor-mass transfer system.
TOTAL: 45 PERIODS

COURSE OUTCOME:
The students will be able to
1. Understand plant safety in selection and layout of chemical plants and the usage of safety

codes.
2. Distinguish the chemical, fire and explosion hazards
3. Relate the occupational diseases
4. Analyze the bio medical and engineering response to health hazards
5. Evaluate the effective process control and instrumentation methods
6. Create awareness the usage of safety codes

TEXT BOOKS

1. Chemical Process Safety: Fundamentals with Applications, Daniel A. Crowl, J.F. Louvar,
Prantice Hall, NJ, 3rd edn. 2011.

2. Fawatt, H.H. and Wood, W.S., “Safety and Accident Prevention in Chemical Operation®, Wiley
Interscience, 1965.

REFERENCES

1. Handley, W., “Industrial Safety Hand Book “, 2nd Edn., McGraw-Hill Book Company, 1969.

2. Heinrich, H.W. Dan Peterson, P.E. and Rood, N., “Industrial Accident Prevention®, McGraw-Hill
Book Co., 1980.

3.Taylor, J.R., Risk analysis for process plant, pipelines and transport, Chapman and Hall,
London, 1994.
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B13022 INDUSTRIAL EFFLUENT TREATMENT LTPC
3003
COURSE OBJECTIVES:
e The study of the subject constitutes the sources, characteristics of waste water Provides
various methods for treatment of wastewater.
e |t imparts the knowledge of basic principles of science and engineering applied to the
problem of water pollution.
e The study also focuses on a creative perspective in using equipments used for effluent
treatment and knowing how it is designed and how it works.

UNIT | 9
Introduction to industrial effluents and their treatments, Waste water constituents (Physical,
Biological and Chemical). Metallic and Non metallic constituents.

UNIT Il 9
Mixing, types of mixers. Screening, types of industrial screening devices. Grit removal,
Sedimentation and their Processes

UNIT I 9
Aeration Systems, Filteration Systems and devices. Coagulation- definition and types of
coagulation processes and types of coagulants used (Chemical, Biological)

UNIT IV 9
Adsorption — Types of natural adsorbants, Chemical Adsorption for phosphorous removal, removal
of heavy metals (Cadmium,Lead,Mercury) by adsorption techniques.

UNIT V 9
Biological treatment and processes involved for effluents- Activated Sludge process, Oxidation
ponds, Attached growth and biological trickling filters.
TOTAL:45 PERIODS
COURSE OUTCOMES:
The students will be able to
Gain basic knowledge on waste water treatment.
Understand the principles to design equipments for waste eater treatment.
Apply principles on real time environment.
Analyze conceptually the need for the effluent treatment.
Evaluate the volumetric flow rates and output rates of the treatment devices.
Create basic parameters or equipments for using in the effluent treatment processes.

ogrwNE

TEXT BOOKS:
1. Metcalf & Eddy, “Wastewater Engineering (Treatment and Reuse)’, 4th Edn, Tata — McGraw
Hill, New Delhi, 2003.

REFERENCE BOOKS

1. Mark J. Hammer.: “Water and waste water technology” — 5thEdn”, Prentice Hall of India Pvt.
Limited, New Delhi, 2007
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MANDATORY COURSES |

MX3081 INTRODUCTION TO WOMEN AND GENDER STUDIES LTPC
3000

COURSE OUTLINE

UNIT I CONCEPTS

Sex vs. Gender, masculinity, femininity, socialization, patriarchy, public/ private, essentialism,
binaryism, power, hegemony, hierarchy, stereotype, gender roles, gender relation, deconstruction,
resistance, sexual division of labour.

UNIT Il FEMINIST THEORY
Liberal, Marxist, Socialist, Radical, Psychoanalytic, postmodernist, ecofeminist.

UNIT I WOMEN’S MOVEMENTS: GLOBAL, NATIONAL AND LOCAL
Rise of Feminism in Europe and America.
Women’s Movement in India.

UNIT IV GENDER AND LANGUAGE
Linguistc Forms and Gender.
Gender and narratives.

UNIT V GENDER AND REPRESENTATION
Advertising and popular visual media.

Gender and Representation in Alternative Media.
Gender and social media.
TOTAL : 45 PERIODS

MX3082 ELEMENTS OF LITERATURE LTPC
3000

OBJECTIVE:
¢ To make the students aware about the finer sensibilities of human existence through an art
form. The students will learn to appreciate different forms of literature as suitable modes of
expressing human experience.

1. COURSE CONTENTS
Introduction to Elements of Literature

1. Relevance of literature
a) Enhances Reading, thinking, discussing and writing skills.
b) Develops finer sensibility for better human relationship.
c) Increases understanding of the problem of humanity without bias.
d) Providing space to reconcile and get a cathartic effect.

2. Elements of fiction
a) Fiction, fact and literary truth.
b) Fictional modes and patterns.
c) Plot character and perspective.
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3. Elements of poetry
a) Emotions and imaginations.
b) Figurative language.
c) (Simile, metaphor, conceit, symbol, pun and irony).
d) Personification and animation.
e) Rhetoric and trend.

4. Elements of drama
a) Drama as representational art.
b) Content mode and elements.
¢) Theatrical performance.
d) Drama as narration, mediation and persuasion.
e) Features of tragedy, comedy and satire.

3. READINGS:
1. An Introduction to the Study of English Literature, W.H. Hudson, Atlantic, 2007.
2. An Introduction to Literary Studies, Mario Klarer, Routledge, 2013.

3. The Experience of Poetry, Graham Mode, Open college of Arts with Open Unv Press,
1991.

4. The Elements of Fiction: A Survey, Ulf Wolf (ed), Wolfstuff, 2114.

5. The Elements of Drama, J.L.Styan, Literary Licensing, 2011.
3.1 Textbook:

3.2 *Reference Books:: To be decided by the teacher and student, on the basis of individual
student so as to enable him or her to write the term paper.

4. OTHER SESSION:
4.1*Tutorials:
4.2*Laboratory:
4.3*Project: The students will write a term paper to show their understanding of a particular

piece of literature

5.*ASSESSMENT:
5.1HA:
5.2Quizzes-HA:
5.3Periodical Examination: one
5.4Project/Lab: one (under the guidance of the teachers the students will take a volume of
poetry, fiction or drama and write a term paper to show their understanding of it in a given
context; sociological, psychological, historical, autobiographical etc.

5.5Final Exam:
TOTAL : 45 PERIODS

OUTCOME OF THE COURSE:
e Students will be able to understand the relevance of literature in human life and appreciate
its aspects in developing finer sensibilities.
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MX3083 FILM APPRECIATION LTPC

3000
In this course on film appreciation, the students will be introduced broadly to the development of
film as an art and entertainment form. It will also discuss the language of cinema as it evolved over
a century. The students will be taught as to how to read a film and appreciate the various nuances
of a film as a text. The students will be guided to study film joyfully.

Theme - A: The Component of Films
A-1: The material and equipment
A-2: The story, screenplay and script
A-3: The actors, crew members, and the director
A-4: The process of film making... structure of a film

Theme - B: Evolution of Film Language
B-1: Film language, form, movement etc.
B-2: Early cinema... silent film (Particularly French)
B-3: The emergence of feature films: Birth of a Nation
B-4: Talkies

Theme - C: Film Theories and Criticism/Appreciation
C-1: Realist theory; Auteurists
C-2: Psychoanalytic, Ideological, Feminists
C-3: How to read films?
C-4: Film Criticism / Appreciation

Theme — D: Development of Films
D-1: Representative Soviet films
D-2: Representative Japanese films
D-3: Representative Italian films
D-4: Representative Hollywood film and the studio system

Theme - E: Indian Films
E-1: The early era
E-2: The important films made by the directors
E-3: The regional films
E-4: The documentaries in India

READING:

A Reader containing important articles on films will be prepared and given to the students. The
students must read them and present in the class and have discussion on these.

MX3084 DISASTER RISK REDUCTION AND MANAGEMENT LTPC
3000
COURSE OBJECTIVE
e To impart knowledge on concepts related to disaster, disaster risk reduction,
disaster management
e To acquaint with the skills for planning and organizing disaster response

UNIT | HAZRADS, VULNERABILITY AND DISASTER RISKS 9
Definition: Disaster, Hazard, Vulnerability, Resilience, Risks — Types of Disasters: Natural, Human
induced, Climate change induced -Earthquake, Landslide, Flood, Drought, Fire etc -
Technological disasters- Structural collapse, Industrial accidents, oil spills -Causes, Impacts
including social, Economic, political, environmental, health, psychosocial, etc.- Disaster
vulnerability profile of India and Tamil Nadu - Global trends in disasters: urban disasters,
pandemics, Complex emergencies, - -, Inter relations between Disasters and Sustainable
development Goals
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UNIT Il DISASTER RISK REDUCTION (DRR) 9
Sendai Framework for Disaster Risk Reduction, Disaster cycle - Phases, Culture of safety,
prevention, mitigation and preparedness community Based DRR, Structural- nonstructural
measures, Roles and responsibilities of- community, Panchayati Raj Institutions / Urban Local
Bodies (PRIs/ULBSs), States, Centre, and other stakeholders- Early Warning System — Advisories
from Appropriate Agencies.- Relevance of indigenous Knowledge, appropriate technology and
Local resources.

UNIT I DISASTER MANAGEMENT 9
Components of Disaster Management — Preparedness of rescue and relief, mitigation,
rehabilitation and reconstruction- Disaster Risk Management and post disaster management —
Compensation and Insurance- Disaster Management Act (2005) and Policy - Other related
policies, plans, programmers and legislation - Institutional Processes and Framework at State and
Central Level- (NDMA —SDMA-DDMA-NRDF- Civic Volunteers)

UNIT IV TOOLS AND TECHNOLOGY FOR DISASTER MANAGEMENT 9
Early warning systems -Components of Disaster Relief: Water, Food, Sanitation, Shelter, Health,
Waste Management, Institutional arrangements (Mitigation, Response and Preparedness, — Role
of GIS and Information Technology Components in Preparedness, Risk Assessment, Response
and Recovery Phases of Disaster — Disaster Damage Assessment. - Elements of Climate Resilient
Development —Standard operation Procedure for disaster response — Financial planning for
disaster Management

UNIT V DISASTER MANAGEMENT: CASE STUDIES 9
Discussion on selected case studies to analyse the potential impacts and actions in the contest of
disasters-Landslide Hazard Zonation: Earthquake Vulnerability Assessment of Buildings and
Infrastructure: Case Studies, Drought Assessment: Case Studies, Coastal Flooding: Storm Surge
Assessment, Floods: Fluvial and Pluvial Flooding: Case Studies; Forest Fire: Case Studies, Man
Made disasters: Case Studies, Space Based Inputs for Disaster Mitigation and Management and
field works related to disaster management.- Field work-Mock drill -
TOTAL : 45 PERIODS

TEXT BOOKS:
1 Taimpo (2016), Disaster Management and Preparedness, CRC Publications
2 Singh R (2017), Disaster Management Guidelines for earthquakes, Landslides, Avalanches and

tsunami, Horizon Press Publications
3 Singhal J.P. “Disaster Management”, Laxmi Publications, 2010. ISBN-10: 9380386427 ISBN-

13: 978-9380386423

4 Tushar Bhattacharya, “Disaster Science and Management”, McGraw Hill India

Education Pvt. Ltd., 2012. ISBN-10: 1259007367, ISBN-13: 978-1259007361]

REFERENCES

1. Gouvt. of India: Disaster Management Act, Government of India, New Delhi, 2005.
2. Government of India, National Disaster Management Policy, 2009.

3. Shaw R (2016), Community based Disaster risk reduction, Oxford University Press

COURSE OUTCOME:

CO1: To impart knowledge on the concepts of Disaster, Vulnerability and Disaster Risk reduction
(DRR)

CO2: To enhance understanding on Hazards, Vulnerability and Disaster Risk Assessment
prevention and risk reduction

CO3: To develop disaster response skills by adopting relevant tools and technology

CO4: Enhance awareness of institutional processes for Disaster response in the country and

CO5: Develop rudimentary ability to respond to their surroundings with potential
Disaster response in areas where they live, with due sensitivity
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CO’s — PO’s & PSO’s MAPPING

co’ PO’s PSO’s

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

1 3 3 2 3 - - 2 2 - - 2 - 2 - 1

2 3 3 3 3 - - 2 1 - - 2 - 2 - 1

3 3 3 3 3 - - 2 2 - - - - 2 - 1

4 3 3 2 3 - - 2 1 - - 2 - 2 - 1

5 3 3 2 3 - - 2 2 - - 2 - 3 - 1

AVG| 3 3 3 3 - - 2 2 - - 2 - 2 - 1

MANDATORY COURSES I
MX3085 WELL-BEING WITH TRADITIONAL PRACTICES-YOGA, AYURVEDA

AND SIDDHA LT PC
3000

COURSE OBJECTIVES:
e To enjoy life happily with fun filled new style activities that help to maintain health also

o To adapt a few lifestyle changes that will prevent many health disorders

e To be cool and handbill every emotion very smoothly in every walk of life

e Tolearn to eat cost effective but healthy foods that are rich in essential nutrients

e To develop immunity naturally that will improve resistance against many health disorders
UNIT | HEALTH AND ITS IMPORTANCE 2+4

Health: Definition - Importance of maintaining health - More importance on prevention than
treatment

Ten types of health one has to maintain - Physical health - Mental health - Social health - Financial
health - Emotional health - Spiritual health - Intellectual health - Relationship health -
Environmental health - Occupational/Professional heath.

Present health status - The life expectancy-present status - mortality rate - dreadful diseases -
Non-communicable diseases (NCDs) the leading cause of death - 60% - heart disease — cancer —
diabetes - chronic pulmonary diseases - risk factors — tobacco — alcohol - unhealthy diet - lack of
physical activities.

Types of diseases and disorders - Lifestyle disorders — Obesity — Diabetes - Cardiovascular
diseases — Cancer — Strokes — COPD - Arthritis - Mental health issues.

Causes of the above diseases / disorders - Importance of prevention of illness - Takes care
of health - Improves quality of life - Reduces absenteeism - Increase satisfaction - Saves time

Simple lifestyle modifications to maintain health - Healthy Eating habits (Balanced diet
according to age) Physical Activities (Stretching exercise, aerobics, resisting exercise) -
Maintaining BMI-Importance and actions to be taken

UNIT Il DIET 4+6
Role of diet in maintaining health - energy one needs to keep active throughout the day -
nutrients one needs for growth and repair - helps one to stay strong and healthy - helps to prevent
diet-related illness, such as some cancers - keeps active and - helps one to maintain a healthy
weight - helps to reduce risk of developing lifestyle disorders like diabetes — arthritis — hypertension
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— PCOD - infertility — ADHD — sleeplessness -helps to reduce the risk of heart diseases - keeps
the teeth and bones strong.

Balanced Diet and its 7 Components - Carbohydrates — Proteins — Fats — Vitamins — Minerals -
Fibre and Water.

Food additives and their merits & demerits - Effects of food additives - Types of food additives -
Food additives and processed foods - Food additives and their reactions

Definition of BMI and maintaining it with diet
Importance - Consequences of not maintaining BMI - different steps to maintain optimal BM

Common cooking mistakes
Different cooking methods, merits and demerits of each method

UNIT I ROLE OF AYURVEDA & SIDDHA SYSTEMS IN MAINTAINING HEALTH 4+4

AYUSH systems and their role in maintaining health - preventive aspect of AYUSH - AYUSH
as a soft therapy.

Secrets of traditional healthy living - Traditional Diet and Nutrition - Regimen of Personal and
Social Hygiene - Daily routine (Dinacharya) - Seasonal regimens (Ritucharya) - basic sanitation
and healthy living environment - Sadvritta (good conduct) - for conducive social life.

Principles of Siddha & Ayurveda systems - Macrocosm and Microcosm theory - Pancheekarana
Theory / (Five Element Theory) 96 fundamental Principles - Uyir Thathukkal (Tri-Dosha Theory) -
Udal Thathukkal

Prevention of illness with our traditional system of medicine

Primary Prevention - To decrease the number of new cases of a disorder or illness - Health
promotion/education, and - Specific protective measures - Secondary Prevention - To lower the
rate of established cases of a disorder or illness in the population (prevalence) - Tertiary
Prevention - To decrease the amount of disability associated with an existing disorder.

UNIT IV MENTAL WELLNESS 3+4

Emotional health - Definition and types - Three key elements: the subjective experience - the
physiological response - the behavioral response - Importance of maintaining emotional health -
Role of emotions in daily life -Short term and long term effects of emotional disturbances - Leading
a healthy life with emotions - Practices for emotional health - Recognize how thoughts influence
emotions - Cultivate positive thoughts - Practice self-compassion - Expressing a full range of
emotions.

Stress management - Stress definition - Stress in daily life - How stress affects one’s life -
Identifying the cause of stress - Symptoms of stress - Managing stress (habits, tools, training,
professional help) - Complications of stress mismanagement.

Sleep - Sleep and its importance for mental wellness - Sleep and digestion.
Immunity - Types and importance - Ways to develop immunity

UNIT V YOGA 2+12
Definition and importance of yoga - Types of yoga - How to Choose the Right Kind for
individuals according to their age - The Eight Limbs of Yoga - Simple yogasanas for cure and
prevention of health disorders - What yoga can bring to our life.
TOTAL : 45 PERIODS
TEXT BOOKS:
1. Nutrition and Dietetics - Ashley Martin, Published by White Word Publications,
New York, NY 10001, USA
2. Yoga for Beginners_ 35 Simple Yoga Poses to Calm Your Mind and Strengthen Your Body,
by Cory Matrtin, Copyright © 2015 by Althea Press, Berkeley, California
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REFERENCES:

1. WHAT WE KNOW ABOUT EMOTIONAL INTELLIGENCE How It Affects Learning, Work,
Relationships, and Our Mental Health, by Moshe Zeidner, Gerald Matthews, and Richard D.
Roberts A Bradford Book, The MIT Press, Cambridge, Massachusetts, London, England

2. The Mindful Self-Compassion Workbook, Kristin Neff, Ph.D Christopher Germer, Ph.D,
Published by The Guilford Press A Division of Guilford Publications, Inc.370 Seventh Avenue,
Suite 1200, New York, NY 10001
1. https://www.ncbi.nim.nih.gov/pmc/articles/PMC4799645/

2. Simple lifestyle modifications to maintain health
https://www.niddk.nih.gov/health-information/diet-nutrition/changing-habits-better-
health#:~:text=Make%20your%20new%20healthy%20habit,t%20have%20time%20t0%20c
ook.

3. Read more: https://www.leqgit.ng/1163909-classes-food-examples-functions.html

4. https://www.yaclass.in/p/science-state-board/class-9/nutrition-and-health-5926

5. Benefits of healthy eating https://www.cdc.gov/nutrition/resources-publications/benefits-
of-healthy-eating.html

6. Food additives https://www.betterhealth.vic.gov.au/health/conditionsandtreatments/food-
additives

7. BMI https:/iwww.hsph.harvard.edu/nutritionsource/healthy-weight/
https://www.who.int/europe/news-room/fact-sheets/item/a-healthy-lifestyle---who-
recommendations

8. Yoga https://www.healthifyme.com/blog/types-of-yoga/
https://yogamedicine.com/quide-types-yoga-styles/

Ayurveda : https://vikaspedia.in/health/ayush/ayurveda-1/concept-of-healthy-living-in-
ayurveda

9. Siddha : http://www.tkdl.res.in/tkdl/langdefault/Siddha/Sid Siddha Concepts.asp

10. CAM : https://www.hindawi.com/journals/ecam/2013/376327/

11. Preventive herbs : https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3847409/

COURSE OUTCOMES:
After completing the course, the students will be able to:
e Learn the importance of different components of health

e Gain confidence to lead a healthy life
e Learn new technigues to prevent lifestyle health disorders
¢ Understand the importance of diet and workouts in maintaining health

MX3086 HISTORY OF SCIENCE AND TECHNOLOGY IN INDIA LT PC
3000

UNIT-I CONCEPTS AND PERSPECTIVES

Meaning of History

Obijectivity, Determinism, Relativism, Causation, Generalization in History; Moral judgment in

history Extent of subjectivity, contrast with physical sciences, interpretation and speculation,

causation verses evidence, concept of historical inevitability, Historical Positivism. Science and

Technology-Meaning, Scope and Importance, Interaction of science, technology & society,

Sources of history on science and technology in India.

UNIT-II HISTORIOGRAPHY OF SCIENCE AND TECHNOLOGY IN INDIA
Introduction to the works of D.D. Kosambi, Dharmpal, Debiprasad Chattopadhyay, Rehman, S.
Irfan Habib, Deepak Kumar, Dhruv Raina, and others.

UNIT-1I SCIENCE AND TECHNOLOGY IN ANCIENT INDIA

Technology in pre-historic period
Beginning of agriculture and its impact on technology
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4799645/
https://www.niddk.nih.gov/health-information/diet-nutrition/changing-habits-better-
https://www.legit.ng/1163909-classes-food-examples-functions.html
https://www.cdc.gov/nutrition/resources-publications/benefits-of-healthy-eating.html
https://www.cdc.gov/nutrition/resources-publications/benefits-of-healthy-eating.html
https://www.betterhealth.vic.gov.au/health/conditionsandtreatments/food-additives
https://www.betterhealth.vic.gov.au/health/conditionsandtreatments/food-additives
https://www.hsph.harvard.edu/nutritionsource/healthy-weight/
https://www.who.int/europe/news-room/fact-sheets/item/a-healthy-lifestyle---who-recommendations
https://www.who.int/europe/news-room/fact-sheets/item/a-healthy-lifestyle---who-recommendations
https://www.healthifyme.com/blog/types-of-yoga/
https://yogamedicine.com/guide-types-yoga-styles/
https://vikaspedia.in/health/ayush/ayurveda-1/concept-of-healthy-living-in-ayurveda
https://vikaspedia.in/health/ayush/ayurveda-1/concept-of-healthy-living-in-ayurveda
http://www.tkdl.res.in/tkdl/langdefault/Siddha/Sid_Siddha_Concepts.asp
https://www.hindawi.com/journals/ecam/2013/376327/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3847409/

Science and Technology during Vedic and Later Vedic times
Science and technology from 1% century AD to C-1200.

UNIT-IV SCIENCE AND TECHNOLOGY IN MEDIEVAL INDIA

Legacy of technology in Medieval India, Interactions with Arabs

Development in medical knowledge, interaction between Unani and Ayurveda and alchemy
Astronomy and Mathematics: interaction with Arabic Sciences

Science and Technology on the eve of British conquest

UNIT-V SCIENCE AND TECHNOLOGY IN COLONIAL INDIA
Science and the Empire

Indian response to Western Science

Growth of techno-scientific institutions

UNIT-VI SCIENCE AND TECHNOLOGY IN A POST-INDEPENDENT INDIA
Science, Technology and Development discourse

Shaping of the Science and Technology Policy

Developments in the field of Science and Technology

Science and technology in globalizing India

Social implications of new technologies like the Information Technology and Biotechnology

TOTAL: 45 PERIODS

MX3087 POLITICAL AND ECONOMIC THOUGHT FOR A HUMANE SOCIETY LTPC
3000
Pre-Requisite: None. (Desirable: Universal Human Values 1, Universal Human Values 2)

OBJECTIVES:

e This course will begin with a short overview of human needs and desires and how
different political-economic systems try to fullfill them. In the process, we will end with
a critique of different systems and their implementations in the past, with possible
future directions.

COURSE TOPICS:
Considerations for humane society, holistic thought, human being’s desires, harmony in self,
harmony in relationships, society, and nature, societal systems. (9 lectures, 1 hour each)

(Refs: A Nagaraj, M K Gandhi, JC Kumarappa)

Capitalism — Free markets, demand-supply, perfect competition, laissez-faire, monopolies,
imperialism. Liberal democracy. (5 lectures)

(Refs: Adam smith, J S Mill)
Fascism and totalitarianism. World war | and Il. Cold war. (2 lectures)

Communism — Mode of production, theory of labour, surplus value, class struggle, dialectical
materialism, historical materialism, Russian and Chinese models.

(Refs: Marx, Lenin, Mao, M N Roy) (5 lectures)
Welfare state. Relation with human desires. Empowered human beings, satisfaction. (3 lectures)

Gandhian thought. Swaraj, Decentralized economy & polity, Community. Control over one’s lives.
Relationship with nature. (6 lectures)
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(Refs: M K Gandhi, Schumacher, Kumarappa)
Essential elements of Indian civilization. (3 lectures)
(Refs: Pt Sundarlal, R C Mazumdar, Dharampal)

Technology as driver of society, Role of education in shaping of society. Future directions. (4
lectures) (Refs: Nandkishore Acharya, David Dixon, Levis Mumford)

Conclusion (2 lectures)
Total lectures: 39
Preferred Textbooks: See Reference Books

Reference Books: Authors mentioned along with topics above. Detailed reading list will be
provided.

GRADING:
Mid sems 30
End sem 20
Home Assign 10
Term paper 40
TOTAL: 45 PERIODS
OUTCOME:

e The students will get an understanding of how societies are shaped by philosophy, political
and economic system, how they relate to fulfilling human goals & desires with some case
studies of how different attempts have been made in the past and how they have fared.

MX3088 STATE, NATION BUILDING AND POLITICS IN INDIA LTPC
3000
OBJECTIVE:
The objective of the course is to provide an understanding of the state, how it works through its
main organs, primacy of politics and political process, the concept of sovereignty and its changing
contours in a globalized world. In the light of this, an attempt will be made to acquaint the students
with the main development and legacies of national movement and constitutional development in
India, reasons for adopting a Parliamentary-federal system, the broad philosophy of the
Constitution of India and the changing nature of Indian Political System. Challenges/ problems and
issues concerning national integration and nation-building will also be discussed in the
contemporary context with the aim of developing a future vision for a better India.

TOPICS:
Understanding the need and role of State and politics.
Development of Nation-State, sovereignty, sovereignty in a globalized world.

Organs of State — Executive, Legislature, Judiciary. Separation of powers, forms of government-
unitary-federal, Presidential-Parliamentary,
The idea of India.

1857 and the national awakening.

1885 Indian National Congress and development of national movement — its
legacies. Constitution making and the Constitution of India.
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Goals, objective and philosophy.
Why a federal system?
National integration and nation-building.

Challenges of nation-building — State against democracy (Kothari)
New social movements.

The changing nature of Indian Political System, the future scenario.
What can we do?

OUTCOME OF THE COURSE:

It is expected that this course will make students aware of the theoretical aspect of the state, its
organs, its operationalization aspect, the background and philosophy behind the founding of the
present political system, broad streams and challenges of national integration and nation-building
in India. It will equip the students with the real understanding of our political system/ process in
correct perspective and make them sit up and think for devising ways for better participation in the
system with a view to making the governance and delivery system better for the common man who
is often left unheard and unattended in our democratic setup besides generating a lot of
dissatisfaction and difficulties for the system.

SUGGESTED READING:
i.  Sunil Khilnani, The Idea of India. Penguin India Ltd., New Delhi.
ii. Madhav Khosla, The Indian Constitution, Oxford University Press. New Delhi, 2012.
iii.  Brij Kishore Sharma, Introduction to the Indian Constitution, PHI, New Delhi, latest edition.
iv. Sumantra Bose, Transforming India: Challenges to the World’s Largest Democracy,
Picador India, 2013.
v. Atul Kohli, Democracy and Discontent: India’s Growing Crisis of Governability, Cambridge
University Press, Cambridge, U. K., 1991.
vi. M. P. Singh and Rekha Saxena, Indian Politics: Contemporary Issues and Concerns, PHI,
New Delhi, 2008, latest edition.
vii.  Rajni Kothari, Rethinking Democracy, Orient Longman, New Delhi, 2005.

TOTAL : 45 PERIODS

MX3089 INDUSTRIAL SAFETY LTPC

3000
OBJECTIVES

e To Understand the Introduction and basic Terminologies safety.

e To enable the students to learn about the Important Statutory Regulations and standards.
e To enable students to Conduct and participate the various Safety activities in the Industry.
e To have knowledge about Workplace Exposures and Hazards.
e To assess the various Hazards and consequences through various Risk Assessment
Techniques.
UNIT | SAFETY TERMINOLOGIES

Hazard-Types of Hazard- Risk-Hierarchy of Hazards Control Measures-Lead indicators- lag
Indicators-Flammability- Toxicity Time-weighted Average (TWA) - Threshold LimitValue (TLV) -
Short Term Exposure Limit (STEL)- Immediately dangerous to life or health (IDLH)- acute and
chronic Effects- Routes of Chemical Entry-Personnel Protective Equipment- Health and Safety
Policy-Material Safety Data Sheet MSDS

UNIT Il STANDARDS AND REGULATIONS

Indian Factories Act-1948- Health- Safety- Hazardous materials and Welfare- ISO 45001:2018
occupational health and safety (OH&S) - Occupational Safety and Health Audit 1S14489:1998-
Hazard Identification and Risk Analysis- code of practice IS 15656:2006
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UNIT I SAFETY ACTIVITIES

Toolbox Talk- Role of safety Committee- Responsibilities of Safety Officers and Safety
Representatives- Safety Training and Safety Incentives- Mock Drills- On-site Emergency Action
Plan- Off-site Emergency Action Plan- Safety poster and Display- Human Error Assessment

UNIT IV WORKPLACE HEALTH AND SAFETY

Noise hazard- Particulate matter- musculoskeletal disorder improper sitting poster and lifting
Ergonomics RULE & REBA- Unsafe act & Unsafe Condition- Electrical Hazards- Crane Safety-
Toxic gas Release

UNIT V HAZARD IDENTIFICATION TECHNIQUES
Job Safety Analysis-Preliminary Hazard Analysis-Failure mode and Effects Analysis- Hazard and
Operability- Fault Tree Analysis- Event Tree Analysis Qualitative and Quantitative Risk
Assessment- Checklist Analysis- Root cause analysis- What-If Analysis- and Hazard Identification
and Risk Assessment

TOTAL: 45 PERIODS
COURSE OUTCOMES
on completion of this course the student will be able:

e Understand the basic concept of safety.

e Obtain knowledge of Statutory Regulations and standards.
¢ Know about the safety Activities of the Working Place.
¢ Analyze on the impact of Occupational Exposures and their Remedies
e Obtain knowledge of Risk Assessment Techniques.
TEXTBOOKS

1. R.K. Jain and Prof. Sunil S. Rao Industrial Safety, Health and Environment Management
Systems KHANNA PUBLISHER

2. L. M. Deshmukh Industrial Safety Management: Hazard Identification and Risk Control
McGraw-Hill Education

REFERENCES
1. Frank Lees (2012) ‘Lees’ Loss Prevention in Process Industries.Butterworth-Heinemann
publications, UK, 4th Edition.
John Ridley & John Channing (2008)Safety at Work: Routledge, 7th Edition.
Dan Petersen (2003) Techniques of Safety Management: A System Approach.
Alan Waring.(1996).Safety management system: Chapman &Hall,England
Society of Safety Engineers, USA

arwn

ONLINE RESOURCES

ISO 45001:2018 occupational health and safety (OH&S) International Organization for
Standardization https://www.iso.org/standard/63787.html

Indian Standard code of practice on occupational safety and health audit
https://law.resource.org/pub/in/bis/S02/is.14489.1998.pdf

Indian Standard code of practice on Hazard ldentification and Risk Analysis IS 15656:2006
https://law.resource.org/pub/in/bis/S02/is.15656.2006.pdf
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OPEN ELECTIVE | AND 1I

0OCS351 ARTIFICIAL INTELLIGENCE AND MACHINE LEARNING FUNDAMENTALS
LTPC
202 3

OBJECTIVES:

The main objectives of this course are to:

Understand the importance, principles, and search methods of Al

Provide knowledge on predicate logic and Prolog.

Introduce machine learning fundamentals

Study of supervised learning algorithms.

Study about unsupervised learning algorithms.

agrwhPE

UNIT | INTELLIGENT AGENT AND UNINFORMED SEARCH 6
Introduction - Foundations of Al - History of Al - The state of the art - Risks and Benefits of Al -
Intelligent Agents - Nature of Environment - Structure of Agent - Problem Solving Agents -
Formulating Problems - Uninformed Search - Breadth First Search - Dijkstra's algorithm or
uniform-cost search - Depth First Search - Depth Limited Search

UNIT Il PROBLEM SOLVING WITH SEARCH TECHNIQUES 6
Informed Search - Greedy Best First - A* algorithm - Adversarial Game and Search - Game
theory - Optimal decisions in game - Min Max Search algorithm - Alpha-beta pruning - Constraint
Satisfaction Problems (CSP) - Examples - Map Coloring - Job Scheduling - Backtracking Search
for CSP

UNIT I LEARNING 6
Machine Learning: Definitions — Classification - Regression - approaches of machine learning
models - Types of learning - Probability - Basics - Linear Algebra — Hypothesis space and
inductive bias, Evaluation. Training and test sets, cross validation, Concept of over fitting, under
fitting, Bias and Variance - Regression: Linear Regression - Logistic Regression

UNIT IV SUPERVISED LEARNING 6
Neural Network: Introduction, Perceptron Networks — Adaline - Back propagation networks -
Decision Tree: Entropy — Information gain - Gini Impurity - classification algorithm - Rule based
Classification - Naive Bayesian classification - Support Vector Machines (SVM)

UNIT V UNSUPERVISED LEARNING 6
Unsupervised Learning — Principle Component Analysis - Neural Network: Fixed Weight
Competitive Nets - Kohonen Self-Organizing Feature Maps — Clustering: Definition - Types of
Clustering — Hierarchical clustering algorithms — k-means algorithm
TOTAL : 30 PERIODS
PRACTICAL EXERCISES: 30 PERIODS
Programs for Problem solving with Search
1. Implement breadth first search
2. Implement depth first search
3. Analysis of breadth first and depth first search in terms of time and space
4. Implement and compare Greedy and A* algorithms.
Supervised learning
5. Implement the non-parametric locally weighted regression algorithm in order to fit data points.
Select appropriate data set for your experiment and draw graphs
6. Write a program to demonstrate the working of the decision tree based algorithm.
7. Build an artificial neural network by implementing the back propagation algorithm and test the
same using appropriate data sets.
8. Write a program to implement the naive Bayesian classifier.
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Unsupervised learning

9. Implementing neural network using self-organizing maps

10. Implementing k-Means algorithm to cluster a set of data.

11. Implementing hierarchical clustering algorithm.

Note:

e Installation of gnu-prolog, Study of Prolog (gnu-prolog).

e The programs can be implemented in using C++/JAVA/ Python or appropriate tools can be
used by designing good user interface

e Data sets can be taken from standard repositories
(https://archive.ics.uci.edu/ml/datasets.html) or constructed by the students.

OUTCOMES:
CO1: Understand the foundations of Al and the structure of Intelligent Agents
CO2: Use appropriate search algorithms for any Al problem
COa3: Study of learning methods
CO4: Solving problem using Supervised learning
CO5: Solving problem using Unsupervised learning
TOTAL PERIODS: 60
TEXT BOOK
1. S. Russell and P. Norvig, “Artificial Intelligence: A Modern Approach”, Prentice Hall, Fourth
Edition, 2021
2. S.N.Sivanandam and S.N.Deepa, Principles of soft computing-Wiley India.3 rd ed,

REFERENCES

1. Machine Learning. Tom Mitchell. First Edition, McGraw- Hill, 1997.

2. |. Bratko, “Prolog: Programming for Artificial Intelligencell, Fourth edition, Addison-Wesley
Educational Publishers Inc., 2011.

3. C. Muller & Sarah Alpaydin, Ethem. Introduction to machine learning. MIT press, 2020.

0CS352 IOT CONCEPTS AND APPLICATIONS LTPC
2023
OBJECTIVES:
e To apprise students with basic knowledge of loT that paves a platform to understand
physical and logical design of IOT
e To teach a student how to analyse requirements of various communication models and
protocols for cost-effective design of 10T applications on different loT platforms.
e Tointroduce the technologies behind Internet of Things(loT).
To explain the students how to code for an IoT application using Arduino/Raspberry Pi
open platform.
e To apply the concept of Internet of Things in real world scenario.

UNIT | INTRODUCTION TO INTERNET OF THINGS 5
Evolution of Internet of Things — Enabling Technologies — 10T Architectures: oneM2M, IoT World
Forum (loTWF) and Alternative 10T Models — Simplified 10T Architecture and Core I0T Functional
Stack — Fog, Edge and Cloud in loT

UNIT Il COMPONENTS IN INTERNET OF THINGS 5
Functional Blocks of an 0T Ecosystem — Sensors, Actuators, and Smart Objects — Control Units -
Communication modules (Bluetooth, Zigbee , Wifi, GPS, GSM Modules)

UNIT 11 PROTOCOLS AND TECHNOLOGIES BEHIND 10T 6

IOT Protocols - IPv6, 6LOWPAN, MQTT, CoAP - RFID, Wireless Sensor Networks, BigData
Analytics, Cloud Computing, Embedded Systems.
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UNIT IV OPEN PLATFORMS AND PROGRAMMING 7
IOT deployment for Raspberry Pi /Arduino platform-Architecture —Programming — Interfacing —
Accessing GPIO Pins — Sending and Receiving Signals Using GPIO Pins — Connecting to the
Cloud.

UNIT V IOT APPLICATIONS 7

Business models for the internet of things, Smart city, Smart mobility and transport, Industrial 10T,

Smart health, Environment monitoring and surveillance — Home Automation — Smart Agriculture
30 PERIODS

PRACTICAL EXERCISES: 30 PERIODS

1. Introduction to Arduino platform and programming

2. Interfacing Arduino to Zigbee module

3. Interfacing Arduino to GSM module

4. Interfacing Arduino to Bluetooth Module

5 Introduction to Raspberry Pl platform and python programming

6. Interfacing sensors to Raspberry PI

7. Communicate between Arduino and Raspberry PI using any wireless medium

8. Setup a cloud platform to log the data

9. Log Data using Raspberry Pl and upload to the cloud platform

10.Design an 10T based system

OUTCOMES:

CO 1:Explain the concept of loT.

CO 2:Understand the communication models and various protocols for |oT.

CO 3:Design portable 10T using Arduino/Raspberry Pi /open platform

CO 4:Apply data analytics and use cloud offerings related to loT.

CO 5:Analyze applications of 10T in real time scenario.

TOTAL PERIODS:60

TEXTBOOKS

1. Robert Barton, Patrick Grossetete, David Hanes, Jerome Henry, Gonzalo Salgueiro, “loT
Fundamentals: Networking Technologies, Protocols, and Use Cases for the Internet of Things”,
CISCO Press, 2017

2. Samuel Greengard, The Internet of Things, The MIT Press, 2015

REFERENCES

1. Perry Lea, “Internet of things for architects”, Packt, 2018

2. Olivier Hersent, David Boswarthick, Omar Elloumi , “The Internet of Things — Key
applications and Protocols”, Wiley, 2012

3. 10T (Internet of Things) Programming: A Simple and Fast Way of Learning, IOT Kindle
Edition.

4. Dieter Uckelmann, Mark Harrison, Michahelles, Florian (Eds), “Architecting the Internet of
Things”, Springer, 2011.

5. ArshdeepBahga, Vijay Madisetti, “Internet of Things — A hands-on approach”, Universities
Press, 2015

6. https://www.arduino.cc/
https://www.ibm.com/smarterplanet/us/en/?ca=v_smarterplanet
OCS353 DATA SCIENCE FUNDAMENTALS LTPC

2023
COURSE OBJECTIVES:
e Familiarize students with the data science process.
e Understand the data manipulation functions in Numpy and Pandas.
e Explore different types of machine learning approaches.
e Understand and practice visualization techniques using tools.
e Learn to handle large volumes of data with case studies.
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UNIT | INTRODUCTION 6
Data Science: Benefits and uses — facets of data - Data Science Process: Overview — Defining
research goals — Retrieving data — data preparation - Exploratory Data analysis — build the model
— presenting findings and building applications - Data Mining - Data Warehousing — Basic
statistical descriptions of Data

UNIT Il DATA MANIPULATION 9
Python Shell - Jupyter Notebook - IPython Magic Commands - NumPy Arrays-Universal Functions
— Aggregations — Computation on Arrays — Fancy Indexing — Sorting arrays — Structured data —
Data manipulation with Pandas — Data Indexing and Selection — Handling missing data —
Hierarchical indexing — Combining datasets — Aggregation and Grouping — String operations —
Working with time series — High performance

UNIT I MACHINE LEARNING 5
The modeling process - Types of machine learning - Supervised learning - Unsupervised learning -
Semi-supervised learning- Classification, regression - Clustering — Outliers and Outlier Analysis

UNIT IV DATA VISUALIZATION 5
Importing Matplotlib — Simple line plots — Simple scatter plots — visualizing errors — density and
contour plots — Histograms — legends — colors — subplots — text and annotation — customization —
three dimensional plotting - Geographic Data with Basemap - Visualization with Seaborn

UNIT V HANDLING LARGE DATA 5
Problems - techniques for handling large volumes of data - programming tips for dealing with large
data sets- Case studies: Predicting malicious URLS, Building a recommender system - Tools and
techniques needed - Research guestion - Data preparation - Model building — Presentation and
automation.

30 PERIODS

PRACTICAL EXERCISES: 30 PERIODS

LAB EXERCISES
1. Download, install and explore the features of Python for data analytics.
2. Working with Numpy arrays
3. Working with Pandas data frames
4. Basic plots using Matplotlib
5. Statistical and Probability measures
a) Frequency distributions
b) Mean, Mode, Standard Deviation
c¢) Variability
d) Normal curves
e) Correlation and scatter plots
f) Correlation coefficient
g) Regression

6. Use the standard benchmark data set for performing the following:

a) Univariate Analysis: Frequency, Mean, Median, Mode, Variance, Standard Deviation,
Skewness and Kurtosis.

b) Bivariate Analysis: Linear and logistic regression modelling.

7. Apply supervised learning algorithms and unsupervised learning algorithms on any data set.
8. Apply and explore various plotting functions on any data set.

Note: Example data sets like: UCI, Iris, Pima Indians Diabetes etc.
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COURSE OUTCOMES:
At the end of this course, the students will be able to:
CO1: Gain knowledge on data science process.
CO2: Perform data manipulation functions using Numpy and Pandas.
CO3 Understand different types of machine learning approaches.
CO4: Perform data visualization using tools.
CO5: Handle large volumes of data in practical scenarios.
TOTAL PERIODS:60
TEXT BOOKS
1. David Cielen, Arno D. B. Meysman, and Mohamed Ali, “Introducing Data Science”,
Manning Publications, 2016.
2. Jake VanderPlas, “Python Data Science Handbook”, O’'Reilly, 2016.

REFERENCES
1. Robert S. Witte and John S. Witte, “Statistics”, Eleventh Edition, Wiley Publications, 2017.
2. Allen B. Downey, “Think Stats: Exploratory Data Analysis in Python”, Green Tea
Press,2014.

CCS333 AUGMENTED REALITY/VIRTUAL REALITY LT P C
2 02 3
OBJECTIVES:

e To impart the fundamental aspects and principles of AR/VR technologies.

e To know the internals of the hardware and software components involved in the

development of AR/VR enabled applications.
e To learn about the graphical processing units and their architectures.
e To gain knowledge about AR/VR application development.

To know the technologies involved in the development of AR/VR based applications.

UNIT | INTRODUCTION 7
Introduction to Virtual Reality and Augmented Reality — Definition — Introduction to Trajectories and
Hybrid Space-Three I's of Virtual Reality — Virtual Reality Vs 3D Computer Graphics — Benefits of
Virtual Reality — Components of VR System — Introduction to AR-AR Technologies-Input Devices —
3D Position Trackers — Types of Trackers — Navigation and Manipulation Interfaces — Gesture
Interfaces — Types of Gesture Input Devices — Output Devices — Graphics Display — Human Visual
System — Personal Graphics Displays — Large Volume Displays — Sound Displays — Human
Auditory System.

UNIT Il VR MODELING 6
Modeling — Geometric Modeling — Virtual Object Shape — Object Visual Appearance — Kinematics
Modeling — Transformation Matrices — Object Position — Transformation Invariants —Object
Hierarchies — Viewing the 3D World — Physical Modeling — Collision Detection — Surface
Deformation — Force Computation — Force Smoothing and Mapping — Behavior Modeling — Model
Management.

UNIT 1 VR PROGRAMMING 6
VR Programming — Toolkits and Scene Graphs — World ToolKit — Java 3D — Comparison of World
ToolKit and Java 3D

UNIT IV APPLICATIONS 6
Human Factors in VR — Methodology and Terminology — VR Health and Safety Issues — VR and
Society-Medical Applications of VR — Education, Arts and Entertainment — Military VR Applications
— Emerging Applications of VR — VR Applications in Manufacturing — Applications of VR in
Robotics — Information Visualization — VR in Business — VR in Entertainment — VR in Education.
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UNIT V AUGMENTED REALITY 5
Introduction to Augmented Reality-Computer vision for AR-Interaction-Modelling and Annotation-
Navigation-Wearable devices
30 PERIODS
PRACTICAL EXERCISES: 30 PERIODS
1. Study of tools like Unity, Maya, 3DS MAX, AR toolkit, Vuforia and Blender.
2. Use the primitive objects and apply various projection types by handling camera.
3. Download objects from asset store and apply various lighting and shading effects.
4. Model three dimensional objects using various modelling techniques and apply textures
over them.
Create three dimensional realistic scenes and develop simple virtual reality enabled mobile
applications which have limited interactivity.
Add audio and text special effects to the developed application.
Develop VR enabled applications using motion trackers and sensors incorporating full
haptic interactivity.
8. Develop AR enabled applications with interactivity like E learning environment, Virtual
walkthroughs and visualization of historic places.
9. Develop AR enabled simple applications like human anatomy visualization, DNA/RNA
structure visualization and surgery simulation.
10. Develop simple MR enabled gaming applications.

o

No

TOTAL PERIODS:60
OUTCOMES:
On completion of the course, the students will be able to:
CO1: Understand the basic concepts of AR and VR
CO2:Understand the tools and technologies related to AR/VR
CO3:Know the working principle of AR/VR related Sensor devices
CO4:Design of various models using modeling techniques
COb5:Develop AR/VR applications in different domains

TEXTBOOKS:
1. Charles Palmer, John Williamson, “Virtual Reality Blueprints: Create compelling VR
experiences for mobile”, Packt Publisher, 2018
2. Dieter Schmalstieg, Tobias Hollerer, “Augmented Reality: Principles & Practice”, Addison
Wesley, 2016
3. John Vince, “Introduction to Virtual Reality”, Springer-Verlag, 2004.
4. William R. Sherman, Alan B. Craig: Understanding Virtual Reality — Interface,
Application, Design”, Morgan Kaufmann, 2003
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OPEN ELCTIVE Il

OHS351 ENGLISH FOR COMPETITIVE EXAMINATIONS LTPC
300 3
Course Description:

Students aspiring to take up competitive exams of which the English language is a vital component
will find this course useful. Designed for students in the higher semesters, the course will help
students to familiarise themselves with those aspects of English that are tested in these

examinations.

Objectives:

e To train the students in the language components essential to face competitive examinations
both at the national (UPSC, Banking, Railway, Defence) and the international level (GRE,
TOEFL, IELTS).

e To enhance an awareness of the specific patterns in language testing and the respective
skills to tackle verbal reasoning and verbal ability tests.

e Toinculcate effective practices in language-learning in order to improve accuracy in usage of
grammar and coherence in writing.

e To improve students’ confidence to express their ideas and opinions in formal contexts

e To create awareness of accuracy and precision in communication

UNIT | 9
Orientation on different formats of competitive exams - Vocabulary — Verbal ability — Verbal
reasoning - Exploring the world of words — Essential words — Meaning and their usage —
Synonyms-antonyms — Word substitution — Word analogy — Idioms and phrases — Commonly
confused words — Spellings — Word expansion — New words in use.

UNIT Il 9
Grammar — Sentence improvement —Sentence completion — Rearranging phrases into sentences
— Error identification —Tenses — Prepositions — Adjectives — Adverbs — Subject-verb agreement —
Voice — Reported speech — Articles — Clauses — Speech patterns.

UNIT 1l 9

Reading - Specific information and detail — Identifying main and supporting ideas — Speed reading
techniques — Improving global reading skills — Linking ideas — Summarising — Understanding
argument — Identifying opinion/attitude and making inferences - Critical reading.

UNIT IV 9
Writing — Pre-writing techniques — Mindmap - Describing pictures and facts - Paragraph structure —
organising points — Rhetoric writing — Improving an answer — Drafting, writing and developing an
argument — Focus on cohesion — Using cohesive devices —Analytic writing — Structure and types
of essay — Mind maps — Structure of drafts, letters, memos, emails — Statements of Purpose —
Structure, Content and Style.

UNIT V 9
Listening and Speaking — Contextual listening — Listening to instructions — Listening for specific
information — Identifying detail, main ideas — Following signpost words — Stress, rhythm and
intonation - Speaking to respond and elicit ideas — Guided speaking — Opening phrases —
Interactive communication — Dysfluency -Sentence stress — Speaking on a topic — Giving opinions
— Giving an oral presentation — Telling a story or a personal anecdote — Talking about oneself -
Utterance — Speech acts- Brainstorming ideas — Group discussion.

TOTAL: 45 PERIODS
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LEARNING OUTCOMES:
At the end of the course, learners will be able
e expand their vocabulary and gain practical techniques to read and comprehend a wide range
of texts with the emphasis required

¢ identify errors with precision and write with clarity and coherence
e understand the importance of task fulfilment and the usage of task-appropriate vocabulary
e communicate effectively in group discussions, presentations and interviews
e write topic based essays with precision and accuracy
CO-PO & PSO MAPPING
CO PO PSO
1 2 3 4 5 6 7 8 9 |10 11 12 1 2 3
1 1 3 3 1 3 3 3 3 1 3 1 3 - - -
2 |2 3 3 2 3 3 3 3 1 3 3 3 - - -
3 |3 3 3 3 3 3 3 3 3 3 3 3 - - -
4 2 2 2 2 2 2 2 2 3 3 3 - - -
5 |2 2 2 2 2 2 2 2 2 3 2 3 - - -
Avg.| 2 | 26 | 26 2 12626 |26 |26 | 2 3 24 | 3 - - -

[

¢ 1-low, 2-medium, 3-high, ‘-“- no correlation
Note: The average value of this course to be used for program articulation matrix.

Teaching Methods:

Instructional methods will involve discussions, taking mock tests on various question papers —
Objective, multiple-choice and descriptive. Peer evaluation, self-check on improvement and peer
feedback - Practice sessions on speaking assessments, interview and discussion — Using
multimedia.

Evaluative Pattern:
Internal Tests — 50%
End Semester Exam - 50%

TEXTBOOKS:
1. R.P.Bhatnagar - General English for Competitive Examinations. Macmillan India Limited,
20009.

REFERENCEBOOKS:
1. Educational Testing Service - The Official Guide to the GRE Revised General Test, Tata
McGraw Hill, 2010.
2. The Official Guide to the TOEFL Test, Tata McGraw Hill, 2010.
3. R Rajagopalan- General English for Competitive Examinations, McGraw Hill Education
(India) Private Limited, 2008.
Websites
http://www.examenglish.com/, http://www.ets.org/ , http://www.bankxams.com/
http://civilservicesmentor.com/, http://www.educationobserver.com
http://www.cambridgeenglish.org/in/
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OCE353 LEAN CONCEPTS, TOOLS AND PRACTICES LTPC
3003
OBJECTIVE:

e To impart knowledge about the basics of lean principles, tools and techniques, and

implementation in the construction industry.

UNIT I INTRODUCTION 9
Introduction and overview of the construction project management - Review of Project
Management & Productivity Measurement Systems - Productivity in Construction - Daily Progress
Report-The state of the industry with respect to its management practices -construction project
phases - The problems with current construction management techniques.

UNIT Il LEAN MANAGEMENT 9
Introduction to lean management - Toyota’s management principle-Evolution of lean in
construction industry - Production theories in construction —Lean construction value - Value in
construction - Target value design - Lean project delivery system- Forms of waste in construction
industry - Waste Elimination.

UNIT I CORE CONCEPTS IN LEAN 9
Concepts in lean thinking — Principles of lean construction — Variability and its impact — Traditional
construction and lean construction — Traditional project delivery - Lean construction and workflow
reliability — Work structuring — Production control.

UNIT IV LEAN TOOLS AND TECHNIQUES 9
Value Stream Mapping — Work sampling — Last planner system — Flow and pull based production
— Last Planner System — Look ahead schedule — constraint analysis — weekly planning meeting-
Daily Huddles — Root cause analysis — Continuous improvement — Just in time.

UNIT V LEAN IMPLEMENTATION IN CONSTRUCTION INDUSTRY 9
Lean construction implementation- Enabling lean through information technology - Lean in design -
Design Structure - BIM (Building Information Modelling) - IPD (Integrated Project Delivery) —
Sustainability through lean construction approach.
TOTAL : 45 PERIODS
OUTCOME:
On completion of this course, the student is expected to be able to
CO1 Explains the contemporary management techniques and the issues in present scenario.
CO2 Apply the basics of lean management principles and their evolution from manufacturing
industry to construction industry.
CO3 Develops a better understanding of core concepts of lean construction tools and techniques
and their importance in achieving better productivity.
CO4 Apply lean techniques to achieve sustainability in construction projects.
COS5 Apply lean construction techniques in design and modeling.

REFERENCES:

1. Corfe, C. and Clip, B., Implementing lean in construction: Lean and the sustainability agenda,
CIRIA, 2013.

2. Shang Gao and Sui Pheng Low, Lean Construction Management: The Toyota Way, Springer,
2014.

3. Dave, B., Koskela, L., Kiviniemi, A., Owen, R., andTzortzopoulos, P.,Implementing lean in
construction: Lean construction and BIM, CIRIA, 2013.

4. Ballard, G., Tommelein, I., Koskela, L. and Howell, G., Lean construction tools and
techniques, 2002.

5. Salem, O., Solomon, J., Genaidy, A. and Luegring, M., Site implementation and Assessment
of Lean Construction Techniques, Lean Construction Journal, 2005.
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OMG352 NGOS AND SUSTAINABLE DEVELOPMENT

COURSE OBJECTIVES

¢ To understand the importance of sustainable development

e To acquire a reasonable knowledge on the legal frameworks pertaining to pollution control
and environmental management

e To comprehend the role of NGOs in attaining sustainable development

UNIT | ENVIRONMENTAL CONCERNS 9
Introduction to sustainable development goals, Global responsibility of environmental concern,
Importance of environmental preservation, Environmental threats, Pollution and its types, Effects
of Pollution, Pollution control, Treatment of wastes

UNIT Il ROLE OF NGOS 9
Role of NGO’s in national development, NGO’s and participatory management, Challenges and
limitations of NGO’s, Community Development programmes, Role of NGO’s in Community
Development programmes, Participation of NGO’s in environment management, Corporate Social
responsibility, NGO’s and corporate social responsibility

UNIT I SUSTAINABLE DEVELOPMENT 9
Issues and Challenges of Sustainable Development, Bioenergy, Sustainable Livelihoods and Rural
Poor in Sustainable Development, Protecting ecosystem services for sustainable development,
Non-renewable sources of energy and its effect, Renewable sources of energy for sustainability,
Nuclear resources and Legal Regulation of Hazardous Substances, Sustainable Development:
Programme and Policies, Sustainability assessment and Indicators

UNIT IV NGO’S FOR SUSTAINABILITY 9
Civil Society Initiatives in Environment Management, Civil Society Initiatives for Sustainable
Development, Global Initiatives in Protecting Global Environment, World Summit on Sustainable
Development (Johannesburg Summit 2002), Ecological economics, Environmental sustainability,
Social inclusion, Health for all, education for all, Food security and Water security, NGOs and
Sustainable Development strategies

UNIT V LEGAL FRAMEWORKS 9
Need for a Legal framework and its enforcement, Legal measures to control pollution,
Environmental Legislations in India, Mechanism to implement Environmental Laws in India, Legal
Protection of Forests Act 1927, Legal Protection of Wild Life, Role of NGO’s in implementing
environmental laws, Challenges in the implementation of environmental legislation
TOTAL 45 : PERIODS
OUTCOMES
Upon completion of this course, the student will :
CO1 Have a thorough grounding on the issues and challenges being faced in attaining
sustainable development
CO2 have a knowledge on the role of NGOs towards sustainable developemnt
CO 3 present strategies for NGOs in attaining sustainable development
CO 4 recognize the importance of providing energy, food security and health equity to all members
of the society without damaging the environment
CO 5 understand the environmental legislations

REFERENCE BOOKS

1. Kulsange, S and Kamble, R. (2019). Environmental NGO’s: Sustainability Stewardship, Lap
Lambert Academic Publishing, India, ISBN-13: 978-6200442444.

2. Dodds, F. (2007). NGO diplomacy: The influence of nongovernmental organizations in
international environmental negotiations. Mit Press, Cambridge, ISBN-13: 978-0262524766.

3. Ghosh, S. (Ed.). (2019). Indian environmental law: Key concepts and principles. Orient
BlackSwan, India, ISBN-13: 978-9352875795.

4.  Alan Fowler and Chiku Malunga (2010) NGO Management: The Earthscan Companion,
Routledge, ISBN-13 : 978-1849711197.
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OMG353 DEMOCRACY AND GOOD GOVERNANCE LT P C

300 3
UNIT-I (9)
Structure and Process of Governance: Indian Model of Democracy, Parliament, Party Politics and
Electoral Behaviour, Federalism, the Supreme Court and Judicial Activism, Units of Local

Governance

UNIT-II 9)
Regulatory Institutions — SEBI, TRAI, Competition Commission of India,

UNIT-II 9)
Lobbying Institutions: Chambers of Commerce and Industries, Trade Unions, Farmers
Associations, etc.

UNIT- IV 9)
Contemporary Political Economy of Development in India: Policy Debates over Models of
Development in India, Recent trends of Liberalisation of Indian Economy in different sectors,
E-governance

UNIT-V 9)
Dynamics of Civil Society: New Social Movements, Role of NGO’s, Understanding the political
significance of Media and Popular Culture.
TOTAL 45 : PERIODS
REFERENCES:
. Atul Kohli (ed.): The Success of India’s Democracy, Cambridge University Press, 2001.
. Corbridge, Stuart and John Harris: Reinventing India: Liberalisation, Hindu Nationalism and
Popular Democracy, Oxford University Press, 2000.
3. J.Dreze and A.Sen, India: Economic Development and Social Opportunity, Clarendon, 1995.
4. Saima Saeed: Screening the Public Sphere: Media and Democracy in India,2013
5. Himat Singh: Green Revolution Reconsidered: The Rural World of Punjab, OUP, 2001.
6
7

N B

. Jagdish Bhagwati: India in Transition: Freeing The Economy, 1993.
. Smitu Kothari: Social Movements and the Redefinition of Democracy, Boulder, Westview, 1993.

CME365 RENEWABLE ENERGY TECHNOLOGIES LTPC
3003

COURSE OBJECTIVES

1 To know the Indian and global energy scenario

2 To learn the various solar energy technologies and its applications.

3 To educate the various wind energy technologies.

4 To explore the various bio-energy technologies.

5 To study the ocean and geothermal technologies.

UNIT = | ENERGY SCENARIO 9

Indian energy scenario in various sectors — domestic, industrial, commercial, agriculture,
transportation and others — Present conventional energy status — Present renewable energy
status-Potential of various renewable energy sources-Global energy status-Per capita energy
consumption - Future energy plans

UNIT =1 SOLAR ENERGY 9
Solar radiation — Measurements of solar radiation and sunshine — Solar spectrum - Solar thermal
collectors — Flat plate and concentrating collectors — Solar thermal applications — Solar thermal
energy storage — Fundamentals of solar photo voltaic conversion — Solar cells — Solar PV Systems
— Solar PV applications.
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UNIT =1l WIND ENERGY 9
Wind data and energy estimation — Betz limit - Site selection for windfarms — characteristics - Wind
resource assessment - Horizontal axis wind turbine — components - Vertical axis wind turbine —
Wind turbine generators and its performance — Hybrid systems — Environmental issues -
Applications.

UNIT = IV BIO-ENERGY 9
Bio resources — Biomass direct combustion — thermochemical conversion - biochemical
conversion-mechanical conversion - Biomass gasifier - Types of biomass gasifiers - Cogeneration
— Carbonisation — Pyrolysis - Biogas plants — Digesters —Biodiesel production — Ethanol
production - Applications.

UNIT -V OCEAN AND GEOTHERMAL ENERGY 9
Small hydro - Tidal energy — Wave energy — Open and closed OTEC Cycles — Limitations —
Geothermal energy — Geothermal energy sources - Types of geothermal power plants —
Applications - Environmental impact.
TOTAL: 45 PERIODS

OUTCOMES:

At the end of the course the students would be able to

= Discuss the Indian and global energy scenario.

= Describe the various solar energy technologies and its applications.
=  Explain the various wind energy technologies.

=  Explore the various bio-energy technologies.

= Discuss the ocean and geothermal technologies.

TEXT BOOKS:

e Fundamentals and Applications of Renewable Energy | Indian Edition, by Mehmet
Kanoglu, Yunus A. Cengel, John M. Cimbala, cGraw Hill; First edition (10 December
2020), ISBN-10 : 9390385636

o Renewable Energy Sources and Emerging Technologies, by Kothari, Prentice Hall India
Learning Private Limited; 2nd edition (1 January 2011), ISBN-10 : 8120344707

REFERENCES:

1. Godfrey Boyle, “Renewable Energy, Power for a Sustainable Future”, Oxford University

Press, U.K., 2012.

Rai.G.D., “Non-Conventional Energy Sources”, Khanna Publishers, New Delhi, 2014.

Sukhatme.S.P., “Solar Energy: Principles of Thermal Collection and Storage”, Tata

McGraw Hill Publishing Company Ltd., New Delhi, 2009.

4. Tiwari G.N., “Solar Energy — Fundamentals Design, Modelling and applications”, Alpha
Science Intl Ltd, 2015.

5. Twidell, JW. & Weir A., “Renewable Energy Resources”, EFNSpon Ltd., UK, 2015.

2.
3.

PO PSO
co 1 2 3 |4 |5 6 7 8 9 |10 |11 | 12 1 2 3
1 1 1 1 1 1 2 3 2 2 1 1 3 2 1 2
2 3 2 2 1 1 1 3 1 1 1 2 3 2 1 2
3 3 2 3 1 2 1 3 1 1 1 1 3 1 1 2
4 2 2 2 1 2 1 3 1 1 1 2 3 2 2 2
5 2 1 2 1 2 1 3 1 1 1 1 3 2 1 2

Low (1) ; Medium (2); High (3)
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OME354 APPLIED DESIGN THINKING LTPC

3003

OBJECTIVES:
The course aims to

e Introduce tools & techniques of design thinking for innovative product

e development lllustrate customer-centric product innovation using on simple

e use cases Demonstrate development of Minimum usable Prototypes

e Outline principles of solution concepts & their evaluation

e Describe system thinking principles as applied to complex systems
UNIT | DESIGN THINKING PRINCIPLES 9

Exploring Human-centered Design - Understanding the Innovation process, discovering areas of
opportunity, Interviewing & empathy-building techniques, Mitigate validation risk with FIR [Forge
Innovation rubric] - Case studies

UNIT II ENDUSER-CENTRIC INNOVATION 9
Importance of customer-centric innovation - Problem Validation and Customer Discovery -
Understanding problem significance and problem incidence - Customer Validation. Target user,
User persona & user stories. Activity: Customer development process - Customer interviews and
field visit

UNIT Il APPLIED DESIGN THINKING TOOLS 9
Concept of Minimum Usable Prototype [MUP] - MUP challenge brief - Designing & Crafting
the value proposition - Designing and Testing Value Proposition; Design a compelling value
proposition; Process, tools and techniques of Value Proposition Design

UNIT IV CONCEPT GENERATION 9
Solution Exploration, Concepts Generation and MUP design- Conceptualize the solution
concept; explore, iterate and learn; build the right prototype; Assess capability, usability and
feasibility. Systematic concept generation; evaluation of technology alternatives and the solution
concepts

UNIT V SYSTEM THINKING 9
System Thinking, Understanding Systems, Examples and Understandings,
Complex Systems
TOTAL: 45 PERIODS
Course Outcomes
At the end of the course, learners will be able to:
e Define & test various hypotheses to mitigate the inherent risks in product innovations.
e Design the solution concept based on the proposed value by exploring alternate solutions to
achieve value-price fit.
e Develop skills in empathizing, critical thinking, analyzing, storytelling & pitching
e Apply system thinking in a real-world scenario

TEXT BOOKS
1. Steve Blank, (2013), The four steps to epiphany: Successful strategies for products that win,
Wiley.

2. Alexander Osterwalder, Yves Pigneur, Gregory Bernarda, Alan Smith, Trish Papadakos,
(2014), Vvalue

3. Proposition Design: How to Create Products and Services Customers Want, Wiley

4. Donella H. Meadows, (2015), “Thinking in Systems -A Primer”, Sustainability Institute.

5. Tim Brown,(2012) “Change by Design: How Design Thinking Transforms Organizations and
Inspires Innovation”, Harper Business.
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REFERENCES
1. https://www.ideou.com/pages/design-thinking#process
2. https://blog.forgefor ward.in/valuation-risk-versus-validation-risk-in-product-innovations-
49f253ca86_24
https://blog.forgefor ward.in/product-innovation-rubric-adfSebdfd356
https://blog.forgefor ward.in/evaluating-product-innovations-e8178e58b86e
https://blog.forgefor ward.in/user-guide-for-product-innovation-rubric-857181b253dd
https://blog.forgefor ward.in/star tup-failure-is-like-true-lie-7812cdfe9b85
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MF3003 REVERSE ENGINEERING LTPC
3003
COURSE OBJECTIVES:
¢ The main learning objective of this course is to prepare students for:
e Applying the fundamental concepts and principles of reverse engineering in product design
and development.
e Applying the concept and principles material characteristics, part durability and life
limitation in reverse engineering of product design and development.
e Applying the concept and principles of material identification and process verification in
reverse engineering of product design and development.
e Analysing the various legal aspect and applications of reverse engineering in product
design and development.
¢ Understand about 3D scanning hardware & software operations and procedure to generate
3D model

UNIT | INTRODUCTION & GEOMETRIC FORM 9 Hours
Definition — Uses — The Generic Process — Phases — Computer Aided Reverse Engineering -
Surface and Solid Model Reconstruction — Dimensional Measurement — Prototyping.

UNIT Il MATERIAL CHARACTERISTICS AND PROCESS IDENTIFICATION 9 Hours
Alloy Structure Equivalency — Phase Formation and Identification — Mechanical Strength —
Hardness —Part Failure Analysis — Fatigue — Creep and Stress Rupture — Environmentally Induced
Failure Material Specification - Composition Determination - Microstructure Analysis -
Manufacturing Process Verification.

UNIT I DATA PROCESSING 9 Hours
Statistical Analysis — Data Analysis — Reliability and the Theory of Interference — Weibull Analysis —
Data Conformity and Acceptance — Data Report — Performance Criteria — Methodology of
Performance Evaluation — System Compatibility.

UNIT IV 3D SCANNING AND MODELLING 9 Hours
Introduction, working principle and operations of 3D scanners: Laser, White Light, Blue Light -
Applications- Software for scanning and modelling: Types- Applications- Preparation techniques for
Scanning objects- Scanning and Measuring strategies - Calibration of 3D Scanner- Step by step
procedure: 3D scanning - Geometric modelling — 3D inspection- Case studies.

UNIT V INDUSTRIAL APPLICATIONS 9 Hours
Reverse Engineering in the Automotive Industry; Aerospace Industry; Medical Device Industry.
Case studies and Solving Industrial projects in Reverse Engineering.Legality: Patent — Copyrights
—Trade Secret — Third-Party Materials.
TOTAL : 45 PERIODS
COURSE OUTCOMES:
Upon completion of this course, the students will be able to:
o Apply the fundamental concepts and principles of reverse engineering in product design
and development.
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o Apply the concept and principles material characteristics, part durability and life limitation in
reverse engineering of product design and development.

e Apply the concept and principles of material identification and process verification in
reverse engineering of product design and development.

o Apply the concept and principles of data processing, part performance and system
compatibility in reverse engineering of product design and development.

e Analyze the various legal aspect

e Applications of reverse engineering in product design and development.

TEXT BOOKS:
1. Robert W. Messler, Reverse Engineering: Mechanisms, Structures, Systems & Materials,
1st Edition, McGraw-Hill Education, 2014
2. Wego Wang, Reverse Engineering Technology of Reinvention, CRC Press, 2011

REFERENCES:

1. Scott J. Lawrence , Principles of Reverse Engineering, Kindle Edition, 2022

2. Kevin Otto and Kristin Wood, Product Design: Techniques in Reverse Engineering and
New Product Development, Prentice Hall, 2001

3. Kathryn, A. Ingle, “Reverse Engineering”, McGraw-Hill, 1994.

4. Linda Wills, “Reverse Engineering”, Kluver Academic Publishers, 1996

5. Vinesh Raj and Kiran Fernandes, “Reverse Engineering: An Industrial Perspective”,
Springer-Verlag London Limited 2008.

OPR351 SUSTAINABLE MANUFACTURING L T P C
3 0 0 3
COURSE OBJECTIVES:

e To be acquainted with sustainability in manufacturing and its evaluation.

e To provide knowledge in environment and social sustainability.
e To provide the student with the knowledge of strategy to achieve sustainability.
e To familiarize with trends in sustainable operations.
e To create awareness in current sustainable practices in manufacturing industry.
UNIT = | ECONOMIC SUSTAINABILITY 9

Industrial Revolution-Economic sustainability: globalization and international issues Sustainability
status - Emerging issues- Innovative products- Reconfiguration manufacturing enterprises -
Competitive manufacturing strategies - Performance evaluation- Management for sustainability -
Assessments of economic sustainability

UNIT = I SOCIAL AND ENVIRONMENTAL SUSTAINABILITY 9
Social sustainability — Introduction-Work management -Human rights - Societal commitment -
Customers -Business practices -Modelling and assessing social sustainability. Environmental
issues pertaining to the manufacturing sector: Pollution - Use of resources -Pressure to reduce
costs - Environmental management: Processes that minimize negative environmental impacts -
environmental legislation and energy costs - need to reduce the carbon footprint of manufacturing
Operations-Modelling and assessing environmental sustainability

UNIT =1l SUSTAINABILITY PRACTICES 9
Sustainability awareness - Measuring Industry Awareness-Drivers and barriers -Availability of
sustainability indicators -Analysis of sustainability practicing -Modeling and assessment of
sustainable practicing -Sustainability awareness -Sustainability drivers and barriers - Availability
of sustainability indicators- Designing questionnaires- Optimizing Sustainability Indexes-Elements
—Cost and time model.
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UNIT = IV MANUFACTURING STRATEGY FOR SUSTAINABILITY 9
Concepts of competitive strategy and manufacturing strategies and development of a strategic
improvement programme - Manufacturing strategy in business success strategy formation and
formulation - Structured strategy formulation - Sustainable manufacturing system design options -
Approaches to strategy formulation - Realization of new strategies/system designs.

UNIT -V TRENDS IN SUSTAINABLE OPERATIONS 9
Principles of sustainable operations - Life cycle assessment manufacturing and service activities -
influence of product design on operations - Process analysis — Capacity management - Quality
management -Inventory management - Just-In-Time systems - Resource efficient design -
Consumerism and sustainable well-being.
TOTAL: 45 PERIODS

COURSE OUTCOMES

Upon successful completion of the course, students should be able to:

CO1.: Discuss the importance of economic sustainability.

CO2: Describe the importance of sustainable practices.

COa3: ldentify drivers and barriers for the given conditions.

CO4: Formulate strategy in sustainable manufacturing.

CO5: Plan for sustainable operation of industry with environmental, cost consciousness.

Mapping of COs with POs and PSOs

COs/Pos POs PSOs
&PSOs 1 /2 |3 |4 |5 |6 |7 |8 |9 |10 |12 |12 |1 |2 |3
Cco1 3 |- |2 |- |- |- 12 (|2 |- |1 1 2 2 |2 |1
Co2 3 |- |- |- 1-1- 12 |- |- ]1 il 2 1 12 |2
Cos3 3 |- |- |- |- 1-12 |3 |- |1 1 2 1 |12 |2
Co4 3 | - | R e - |1 1 2 2 |2 |1
CO5 3 |- 3 |- |- |- 12 |2 |- |1 1 2 2 |2 |1
CO/PO &

PSO 3 |- |3 |- |- |- 12 |2 |- |1 1 2 2 |2 |1
Average

1 — Slight, 2 — Moderate, 3 — Substantial

TEXT BOOKS:

1 Ibrahim Garbie, “Sustainability in Manufacturing Enterprises Concepts, Analyses and
Assessments for Industry 4.0”, Springer International Publishing., United States, 2016,
ISBN-13: 978-3319293042.

2 Davim J.P., “Sustainable Manufacturing”, John Wiley & Sons., United States, 2010,ISBN:
978-1-848-21212-1.

REFERENCES:

1 Jovane F, Emper, W.E. and Williams, D.J., “The ManuFuture Road: Towards
Competitive and Sustainable High-Adding-Value Manufacturing”, Springer,2009, United
States, ISBN 978-3-540-77011-4.

2 Kutz M., “Environmentally Conscious Mechanical Design”, John Wiley & Sons., United
States, 2007, ISBN: 978-0-471-72636-4.

3 Seliger G., “Sustainable Manufacturing: Shaping Global Value Creation”, Springer,
United States, 2012, ISBN 978-3-642-27289-9.

AU3791 ELECTRIC AND HYBRID VEHICLES LTPC
300 3
COURSE OBJECTIVES:
The objective of this course is to prepare the students to know about the general aspects of
Electric and Hybrid Vehicles (EHV), including architectures, modelling, sizing, and sub system
design and hybrid vehicle control.
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UNIT | DESIGN CONSIDERATIONS FOR ELECTRIC VEHICLES 9
Need for Electric vehicle- Comparative study of diesel, petrol, hybrid and electric Vehicles.
Advantages and Limitations of hybrid and electric Vehicles. - Design requirement for electric
vehicles- Range, maximum velocity, acceleration, power requirement, mass of the vehicle.
Various Resistance- Transmission efficiency- Electric vehicle chassis and Body Design, Electric
Vehicle Recharging and Refuelling Systems.

UNIT Il ENERGY SOURCES 9
Battery Parameters- - Different types of batteries — Lead Acid- Nickel Metal Hydride - Lithium ion-
Sodium based- Metal Air. Battery Modelling - Equivalent circuits, Battery charging- Quick
Charging devices. Fuel Cell- Fuel cell Characteristics- Fuel cell types-Half reactions of fuel cell.
Ultra capacitors. Battery Management System.

UNIT I MOTORS AND DRIVES 9
Types of Motors- DC motors- AC motors, PMSM motors, BLDC motors, Switched reluctance
motors working principle, construction and characteristics.

UNIT IV POWER CONVERTERS AND CONTROLLERS 9
Solid state Switching elements and characteristics — BJT, MOSFET, IGBT, SCR and TRIAC -
Power Converters — rectifiers, inverters and converters - Motor Drives - DC, AC motor, PMSM
motors, BLDC motors, Switched reluctance motors — four quadrant operations —operating modes

UNIT V HYBRID AND ELECTRIC VEHICLES 9
Main components and working principles of a hybrid and electric vehicles, Different
configurations of hybrid and electric vehicles. Power Split devices for Hybrid Vehicles - Operation
modes - Control Strategies for Hybrid Vehicle - Economy of hybrid Vehicles - Case study on
specification of electric and hybrid vehicles.

TOTAL: 45 PERIODS
COURSE OUTCOMES:
At the end of this course, the student will be able to
Understand the operation and architecture of electric and hybrid vehicles
Identify various energy source options like battery and fuel cell
Select suitable electric motor for applications in hybrid and electric vehicles.
Explain the role of power electronics in hybrid and electric vehicles
Analyze the energy and design requirement for hybrid and electric vehicles.

arwnNpE

TEXT BOOKS:
1. Igbal Husain, “ Electric and Hybrid Vehicles-Design Fundamentals”, CRC Press,2003
2. Mehrdad Ehsani, “ Modern Electric, Hybrid Electric and Fuel Cell Vehicles”, CRCPress,2005.

REFERENCES:

1. James Larminie and John Lowry, “Electric Vehicle Technology Explained “ John Wiley &
Sons,2003
Lino Guzzella, “ Vehicle Propulsion System” Springer Publications,2005
Ron HodKinson, “Light Weight Electric/ Hybrid Vehicle Design”, Butterworth Heinemann
Publication,2005.
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OAS352 SPACE ENGINEERING
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OBJECTIVES:

Use the standard atmosphere tables and equations.

Find lift and drag coefficient data from NACA plots.

Apply the concept of static stability to flight vehicles.

Describe the concepts of stress, strain, Young’s modulus, Poisson’s ratio, yield strength.
Demonstrate a basic knowledge of dynamics relevant to orbital mechanics.

YVVYYVYY

UNIT I STANDARD ATMOSPHERE 6
History of aviation — standard atmosphere - pressure, temperature and density altitude.

UNIT Il AERODYNAMICS 10
Aerodynamic forces — Lift generation Viscosity and its implications - Shear stress in a velocity
profile - Lagrangian and Eulerian flow field - Concept of a streamline — Aircraft terminology and
geometry - Aircraft types - Lift and drag coefficients using NACA data.

UNIT I PERFORMANCE AND PROPULSION 9
Viscous and pressure drag - flow separation - aerodynamic drag - thrust calculations -thrust/power
available and thrust/power required.

UNIT IV AIRCRAFT STABILITY AND STRUCTURAL THEORY 10
Degrees of freedom of aircraft motions - stable, unstable and neutral stability - concept of static
stability - Hooke’s Law- brittle and ductile materials - moment of inertia - section

modulus.

UNIT V SPACE APPLICATIONS 10
History of space research - spacecraft trajectories and basic orbital manoeuvres - six orbital
elements - Kepler’s laws of orbits - Newtons law of gravitation.
TOTAL: 45 PERIODS
OUTCOMES:
¢ lllustrate the history of aviation & developments over the years

e Ability to identify the types & classifications of components and control systems
e Explain the basic concepts of flight & Physical properties of Atmosphere
¢ Identify the types of fuselage and constructions.
o Distinguish the types of Engines and explain the principles of Rocket
TEXT BOOKS:

1. John D. Anderson, Introduction to Flight, 8 th Ed., McGraw-Hill Education, New York,2015.

2. E Rathakrishnan, “Introduction to Aerospace Engineering: Basic Principles of Flight’, John
Wiley, NJ, 2021.

3. Stephen. A. Brandt, &quot; Introduction to Aeronautics: A design perspective &quot; American
Institute of Aeronautics &amp; Astronautics,1997.

REFERENCE:
1. Kermode, A.C., “Mechanics of Flight”’, Himalayan Book, 1997.

OIM351 INDUSTRIAL MANAGEMENT
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COURSE OBJECTIVES:
e To introduce fundamental concepts of industrial management
e To understand the approaches to the study of Management
e To learn about Decision Making, Organizing and leadership
e To analyze the Managerial Role and functions
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e To know about the Supply Chain Management

UNIT | INTRODUCTION 9
Technology Management - Definition - Functions - Evolution of Modern Management - Scientific
Management Development of Management Thought. Approaches to the study of Management,
Forms of Organization -Individual Ownership - Partnership - Joint Stock Companies - Co-operative
Enterprises - Public Sector Undertakings, Corporate Frame Work- Share Holders - Board of
Directors - Committees - Chief Executive Line and Functional Managers,-Financial-Legal-Trade
Union

UNIT II FUNCTIONS OF MANAGEMENT 9
Planning - Nature and Purpose - Objectives - Strategies — Policies and Planning Premises -
Decision Making - Organizing - Nature and Process - Premises - Departmentalization - Line and
staff - Decentralization -Organizational culture, Staffing - selection and training .Placement -
Performance appraisal - Career Strategy — Organizational Development. Leading - Managing
human factor - Leadership .Communication, Controlling - Process of Controlling - Controlling
techniques, productivity and operations management - Preventive control, Industrial Safety.

UNIT Il ORGANIZATIONAL BEHAVIOUR 9
Definition - Organization - Managerial Role and functions -Organizational approaches, Individual
behaviour - causes - Environmental Effect - Behaviour and Performance, Perception -
Organizational Implications. Personality - Contributing factors - Dimension — Need Theories -
Process Theories - Job Satisfaction, Learning and Behaviour-Learning Curves, Work Design and
approaches.

UNITIV ~ GROUPDYNAMICS 9
Group Behaviour - Groups - Contributing factors - Group Norms, Communication - Process -
Barriers to communication - Effective communication, leadership - formal and informal
characteristics — Managerial Grid - Leadership styles - Group Decision Making - Leadership Role
in Group Decision, Group Conflicts - Types -Causes - Conflict Resolution -Inter group relations
and conflict, Organization centralization and decentralization - Formal and informal -
Organizational Structures Organizational Change and Development -Change Process -
Resistance to Change - Culture and Ethics.

UNIT V MODERN CONCEPTS 9
Management by Objectives (MBO) - Management by Exception (MBE),Strategic Management -
Planning for Future direction - SWOT Analysis -Evolving development strategies, information
technology in management Decisions support system-Management Games Business Process Re-
engineering(BPR) —Enterprises Resource Planning (ERP) - Supply Chain Management (SCM) -
Activity Based Management (AM) - Global Perspective - Principles and Steps Advantages and
disadvantage
TOTAL: 45 PERIODS

COURSE OUTCOMES:
CO1: Understand the basic concepts of industrial management

CO2: Identify the group conflicts and its causes.

CO3: Perform swot analysis

CO4 : Analyze the learning curves

CO5 : Understand the placement and performance appraisal

REFERENCES:
Maynard H.B, “Industrial Engineering Hand book”, McGraw-Hill, sixth 2008
CO’sPO’s PSO’s |
1 2 3 4 5 6 7 8 9 10 |11 12 (1 2 3
1 2 1 2 1
2 3 2
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3 2 3 2 |3 1 2 |3
4 2 2 3 |3 3 13
5 2 2 2
Avg., 2 22 23 |3 18 |2 |26
OIE354 QUALITY ENGINEERING
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COURSE OBJECTIVES
e Developing a clear knowledge in the basics of various quality concepts.
e Facilitating the students in understanding the application of control charts and its
techniques.
e Developing thespecialcontrolproceduresforserviceandprocessorientedindustries.
e Analyzing and understanding the process capability study.
o Developing the acceptance sampling procedures for incoming raw material.

UNIT I INTRODUCTION 9
Quality Dimensions—Quality definitions—Inspection-Quality control-Quality Assurance—Quality
planning-Quality costs—Economics of quality— Quality loss function

UNIT Il CONTROLCHARTS 9
Chance and assignable causes of process variation, statistical basis of the control chart, control
charts for variables- X , R and S charts, attribute control charts - p, np, ¢ and u- Construction and
application.

UNIT I SPECIAL CONTROL PROCEDURES 9
Warning and modified control limits, control chart for individual measurements, multi-vari chart,
Xchart with a linear trend, chart for moving averages and ranges, cumulative-sum and
exponentially weighted moving average control charts.

UNIT IV STATISTICALPROCESSCONTROL 9
Process stability, process capability analysis using a Histogram or probability plots and control
chart.Gauge capability studies,setting specification limits.

UNITV ACCEPTANCESAMPLING 9
The acceptance sampling fundamental, OC curve, sampling plans for attributes, simple, double,
multiple and sequential, sampling plans for variables,MIL-STD-105DandMIL-STD-414E&IS2500
standards.

TOTAL: 45 PERIODS
COURSE OUTCOMES:
Students will be able to:
CO1.: Control the quality of processes using control charts for variables in manufacturing industries.
CO2: Control the occurrence of defective product and the defects in manufacturing companies.
CO3: Control the occurrence of defects in services.
CO04: Analyzing and understanding the process capability study.
CO5: Developing the acceptance sampling procedures for incoming raw material.

CO’s PO’s PSO’s |
1 2 B 4 5 6 7 8 9 10 |11 12 1 2 3

1 3 3 3 1 2 2 [

2 3 3 3 3 3 3 2

3 3 3 3 3 3 31

4 3 2 3 1 1

5 2 3 3 3 1

AVQ. 2.6 2.72.7 3 3 1 2.7 1 2.7 |1 2 1
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OSF351 FIRE SAFETY ENGINEERING LTPC
3003
COURSE OBJECTIVES
1 To enable the students to acquire knowledge of Fire and Safety Studies
2 To learn about the effect of fire on materials used for construction, the method of test for
non-combustibility & fire resistance
3 To learn about fire area, fire stopped areas and different types of fire-resistant doors
4 To learn about the method of fire protection of structural members and their repair due to
fire damage.
5 To develop safety professionals for both technical and management through systematic
and quality-based study programmes

UNIT | INHERENT SAFETY CONCEPTS 9
Compartment fire-factors controlling fire severity, ventilation controlled and fuel controlled fires;
Spread of fire in rooms, within building and between buildings. Effect of temperature on the
properties of structural materials- concrete, steel, masonry and wood; Behavior of non-structural
materials on fire- plastics, glass, textile fibres and other house hold materials.

UNIT Il PLANT LOCATIONS 9
Compartment temperature-time response at pre-flashover and post flashover periods; Equivalence
of fire severity of compartment fire and furnace fire; Fire resistance test on structural elements-
standard heating condition, Indian standard test method, performance criteria.

UNIT I WORKING CONDITIONS 9
Fire separation between building- principle of calculation of safe distance. Design principles of fire
resistant walls and ceilings; Fire resistant screens- solid screens and water curtains; Local
barriers; Fire stopped areas-in roof, in fire areas and in connecting structures; Fire doors- Low
combustible, Non-combustible and Spark-proof doors; method of suspension of fire doors; Air-tight
sealing of doors;

UNIT IV FIRE SEVERITY AND REPAIR TECHNIQUES 9
Fabricated fire proof boards-calcium silicate, Gypsum, Vermiculite, and Perlite boards; Fire
protection of structural elements - Wooden, Steel and RCC.. Reparability of fire damaged
structures- Assessment of damage to concrete, steel, masonry and timber structures, Repair
techniques- repair methods to reinforced concrete Columns, beams and slabs, Repair to steel
structural members, Repair to masonry structures.

UNIT V WORKING AT HEIGHTS 9

Safe Access - Requirement for Safe Work Platforms- Stairways - Gangways and Ramps-Fall

Prevention & Fall Protection - Safety Belts - Safety nets - Fall Arrestors- Working on Fragile Roofs

- Work Permit Systems-Accident Case Studies.

TOTAL: 45 PERIODS

COURSE OUTCOMES

On completion of the course the student will be able to

CO1:Understand the effect of fire on materials used for construction

CO2:Understand the method of test for non-combustibility and fire resistance; and will be able to
select different structural elements and their dimensions for a particular fire resistance rating
of a building.

CO3:To understand the design concept of fire walls, fire screens, local barriers and fire doors and

able to select them appropriately to prevent fire spread.

CO4:To decide the method of fire protection to RCC, steel, and wooden structural elements and
their repair methods if damaged due to fire.

COb5:Describe the safety techniques and improve the analytical and intelligence to take the right
decision at right time.

TEXT BOOKS
1. Roytman, M. Y,”Principles of fire safety standards for building construction”. Amerind Publishing
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Co. Pvt. Ltd., New Delhi, 1975
2. John A. Purkiss,”Fire safety engineering design of structures” (2nd edn.), Butterworth
Heinemann, Oxford, UK,2009.

REFERENCES:

1. Smith, E.E. and Harmathy, T.Z. (Editors),”Design of buildings for fire safety”. ASTM Special
Publication 685, American Society for Testing and Materials, Boston, U.S.A,1979.

2. Butcher, E. G. and Parnell, A. C, "Designing of fire safety”. JohnWiley and Sons Ltd., New York,
U.S.A.1983.

3. Jain, V.K,’Fire safety in buildings” (2nd edn.). New Age International(P) Ltd., New Delhi,2010. 4.
Hazop&Hazan,”ldentifying and Assessing Process Industry Hazards”, Fourth Edition ,1999

4. Frank R. Spellman, Nancy E. Whiting,”The Handbook of Safety Engineering: Principles and
Applications”, 2009

CO’s- PO’s & PSO’s MAPPING

PO’s PSO’s
CO’s |1 2 3 4 5 6 7 8 9 10 (11 12 |1 2 3

1 2 - 1 - - 1 - - - - - - - - -

3 1 - 2 - - - 3 - - 1 - - - - -

4 - - - - el 1 1 - - - - - -

5 2 - 1 - - 1 1 1 - 1 - 1 - - -

Avg.| 1.3 - | 175 | - | - 1 13| 1 1 - 1 - - -
OML351 INTRODUCTION TO NON-DESTRUCTIVE TESTING LTPC
300 3

COURSE OBJECTIVES:
The main learning objective of this course is to prepare the students for:
¢ Understanding the basic importance of NDT in quality assurance.
e Imbibing the basic principles of various NDT techniques, its applications, limitations, codes
and standards.
¢ Equipping themselves to locate a flaw in various materials, products.
o Applying apply the testing methods for inspecting materials in accordance with industry
specifications and standards.
e Acquiring the knowledge on the selection of the suitable NDT technique for a given
application

UNIT | INTRODUCTION TO NDT & VISUAL TESTING 9
Concepts of Non-destructive testing-relative merits and limitations-NDT Versus mechanical
testing, Fundamentals of Visual Testing — vision, lighting, material attributes, environmental
factors, visual perception, direct and indirect methods — mirrors, magnifiers, boroscopes and
fibroscopes — light sources and special lighting.

UNIT Il LIQUID PENETRANT & MAGNETIC PARTICLE TESTING 9
Liquid Penetrant Inspection: principle, applications, advantages and limitations, dyes, developers
and cleaners, Methods & Interpretation.

Magnetic Particle Inspection: Principles, applications, magnetization methods, magnetic particles,
Testing Procedure, demagnetization, advantages and limitations, — Interpretation and evaluation of
test indications.
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UNIT Il EDDY CURRENT TESTING & THERMOGRAPHY 9
Eddy Current Testing: Generation of eddy currents— properties— eddy current sensing elements,
probes, Instrumentation, Types of arrangement, applications, advantages, limitations — Factors
affecting sensing elements and coil impedance, calibration, Interpretation/Evaluation.
Thermography- Principle, Contact & Non-Contact inspection methods, Active & Passive methods,
Liquid Crystal — Concept, example, advantages & limitations. Electromagnetic spectrum, infrared
thermography- approaches, IR detectors, Instrumentation and methods, applications.

UNIT IV ULTRASONIC TESTING & AET 9
Ultrasonic Testing: Types of ultrasonic waves, characteristics, attenuation, couplants, probes,
EMAT. Inspection methods-pulse echo, transmission and phased array techniques, types of
scanning and displays, angle beam inspection of welds, time of flight diffraction (TOFD) technique,
Thickness determination by ultrasonic method, Study of A, B and C scan presentations,
calibration.

Acoustic Emission Technique — Introduction, Types of AE signal, AE wave propagation, Source
location, Kaiser effect, AE transducers, Principle, AE parameters, AE instrumentation, Advantages
& Limitations, Interpretation of Results, Applications.

UNIT V RADIOGRAPHY TESTING 9
Sources-X-rays and Gamma rays and their characteristics-absorption, scattering. Filters and
screens, Imaging modalities-film radiography and digital radiography (Computed, Direct, Real
Time, CT scan). Problems in shadow formation, exposure factors, inverse square law, exposure
charts, Penetrameters, safety in radiography.
TOTAL: 45 PERIODS
COURSE OUTCOMES:
After completion of this course, the students will be able to
1. Realize the importance of NDT in various engineering fields.
2. Have a basic knowledge of surface NDE techniques which enables to carry out various
inspection in accordance with the established procedures.
3. Calibrate the instrument and inspect for in-service damage in the components by means of
Eddy current testing as well as Thermography testing.
4. Differentiate various techniques of UT and AET and select appropriate NDT methods for
better evaluation.
5. Interpret the results of Radiography testing and also have the ability to analyse the
influence of various parameters on the testing.

TEXT BOOKS:
1. Baldev Raj, T. Jayakumar and M. Thavasimuthu, Practical Non Destructive Testing, Alpha
Science International Limited, 3rd edition, 2002.
2. J. Prasad and C. G. K. Nair, Non-Destructive Test and Evaluation of Materials, Tata
McGraw-Hill Education, 2nd edition, 2011.
3. Ravi Prakash, “Non-Destructive Testing Techniques”, 1st revised edition, New Age
International Publishers, 2010.

REFERENCES:
1. ASM Metals Handbook, V-17, "Nondestructive Evaluation and Quality Control", American
Society of Metals, USA, 2001.
2. Barry Hull and Vernon John,"Nondestructive Testing", Macmillan, 1989.
3. Chuck Hellier, “Handbook of Nondestructive Evaluation”, Mc Graw Hill, 2012.
4. Louis Cartz, "Nondestructive Testing", ASM International, USA, 1995.
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PO1|PO2 | PO3 |PO4|POS5 | POB| PO7 |POS| POY | PO10 |PO11| PO12 P?O Pio PSO
cor |21 2123 2 | 2 2 | 1| 2
co2 | 3] 1] 22 2 | 2 2 | 2 | 2
co3 | 3] 2] 12 2 | 2 2 | 2 | 2
cos | 3] 1] 2 ]2 2 | 2 2 | 2 | 2
cos |3 ]| 2] 2|2 2 | 2 2 | 2 | 2
Avg 2.8 1.6 1.8 2.2 2 2 2 1.8 2 1.3
OMR351 MECHATRONICS L T P cC
3 0 0 3

COURSE OBJECTIVES:
The main learning objective of this course is to prepare the students for:
1. Selecting sensors to develop mechatronics systems.
2. Explaining the architecture and timing diagram of microprocessor, and also interpret and
develop programs.
3. Designing appropriate interfacing circuits to connect I/O devices with microprocessor.
4. Applying PLC as a controller in mechatronics system.
5. Designing and develop the apt mechatronics system for an application.

UNIT =1 INTRODUCTION AND SENSORS 9
Introduction to Mechatronics — Systems — Need for Mechatronics — Emerging areas of
Mechatronics — Classification of Mechatronics. Sensors and Transducers: Static and Dynamic
Characteristics of Sensor, Potentiometers — LVDT — Capacitance Sensors — Strain Gauges —
Eddy Current Sensor — Hall Effect Sensor —Temperature Sensors — Light Sensors.

UNIT =1l 8085 MICROPROCESSOR 9
Introduction — Pin Configuration - Architecture of 8085 — Addressing Modes — Instruction set,
Timing diagram of 8085.

UNIT =1l PROGRAMMABLE PERIPHERAL INTERFACE 9
Introduction — Architecture of 8255, Keyboard Interfacing, LED display — Interfacing, ADC and
DAC Interface, Temperature Control — Stepper Motor Control — Traffic Control Interface.

UNIT = IV PROGRAMMABLE LOGIC CONTROLLER 9
Introduction — Architecture — Input / Output Processing — Programming with Timers, Counters
and Internal relays — Data Handling — Selection of PLC.

UNIT -V ACTUATORS AND MECHATRONICS SYSTEM DESIGN 9
Types of Stepper and Servo motors — Construction — Working Principle — Characteristics,
Stages of Mechatronics Design Process — Comparison of Traditional and Mechatronics Design
Concepts with Examples — Case studies of Mechatronics Systems — Pick and Place Robot —
Engine Management system — Automatic Car Park Barrier.

TOTAL: 45 PERIODS

COURSE OUTCOMES
Upon successful completion of the course, students should be able to:
CO1: Select sensors to develop mechatronics systems.
CO2: Explain the architecture and timing diagram of microprocessor, and also

interpret and develop programs.
COa3: Design appropriate interfacing circuits to connect I/O devices with

microprocessor.
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CO 4: Apply PLC as a controller in mechatronics system.
CO 5: Design and develop the apt mechatronics system for an application.

Mapping of COs with POs and PSOs
COs/POs & POs PSOs
PSOs 112 |3 |4 |5|6 |7 |8 |9 |10 |11 (12 |1 |2 |3
CO1 31213 2 2 13|23
CO2 31213 2 2 13|23
CO3 31213 2 2 13|23
CO4 31213 2 2 13|23
CO5 31213 2 2 13|23
COPO &PSO| 3| 2|13 2 2 13123
Average
1 — Slight, 2 — Moderate, 3 — Substantial
TEXT BOOKS
1. Bolton W., “Mechatronics”, Pearson Education, 6th Edition, 2015.
2. Ramesh S Gaonkar, “Microprocessor Architecture, Programming, and Applications with
the 8085”, Penram International Publishing Private Limited, 6th Edition, 2013.
REFERENCES
1. Bradley D.A., Dawson D., Buru N.C. and Loader A.J., “Mechatronics”, Chapman and
Hall, 1993.
2. Davis G. Alciatore and Michael B. Histand, “Introduction to Mechatronics and
Measurement systems”, McGraw Hill Education, 2011.
3. Devadas Shetty and Richard A. Kolk, “Mechatronics Systems Design”, Cengage
Learning, 2010.
4, Nitaigour Premchand Mahalik, “Mechatronics Principles, Concepts and Applications”,
McGraw Hill Education, 2015.
5. Smaili. A and Mrad. F, “Mechatronics Integrated Technologies for Intelligent Machines”,
Oxford University Press, 2007.
ORA351 FOUNDATION OF ROBOTICS L T P C

3 0 0 3
COURSE OBJECTIVES:

1. To study the kinematics, drive systems and programming of robots.

2. To study the basics of robot laws and transmission systems.

3. To familiarize students with the concepts and techniques of robot manipulator, its
kinematics.

4. To familiarize students with the various Programming and Machine Vision application in
robots.

5. To build confidence among students to evaluate, choose and incorporate robots in
engineering systems.

UNIT =1 FUNDAMENTALS OF ROBOT 9
Robot — Definition — Robot Anatomy — Co-ordinate systems, Work Envelope, types and
classification — specificatio